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INFORMATION CENTER

October 14, 2013

Washington Utilities and Transportation Commission
PO Box 47250
Olympia, WA 98504-7250

Dear Commissioners:

| recently provided testimony during the October 10, 2013 public hearing on Puget Sound Energy’s
(PSE) Integrated Resource Plan (IRP), Dockets UE-120767 and UG-120768. My testimony focused
primarily on the likelihood of rising costs associated with fuel supplies for the Colstrip coal-fired
power plant. As you know, the Colstrip plant is a mine-mouth operation that receives all of its coal
from the adjacent Rosebud mine.The Rosebud mine is owned independently by Westmoreland
Coal Company. The owners of Colstrip have contracted for fuel supplies from the Rosebud mine
through 2019. Importantly, these contracts are cost-plus contracts with price escalators. Colstrip
burns an average of 9-10 million tons of coal annually, and its fuel costs represent a significant cost
associated with running the plant.

It is my understanding that the costs of mining were raised at an adivsory group meeting during
the development of the IRP, and it was reported by PSE that they expected no change in costs
beyond those associated with inflation or cost of living. | believe that this defies both common
sense and data produced by the owners of Colstrip. During my testimony | cited several documents
that detail increased costs faced by the Rosebud mine. Commissioner Goltz requested | follow up
with UTC staff by providing them with these documents. Attached please find:

« A due diligence analysis completed in 2000 by the John T. Boyd Company and commissioned
by Pennsylvania Power and Light, which provides an analysis of the rising costs associated with
production due to increasing overburden levels at the Rosebud Mine (attached as Appendix
A).

« AnAugust9,2013article by the energy trade journal Platts, entitled Powder River Basin Producers
Finding it More Costly to Get Coal Reserves (attached as Appendix B).

Excerpts from NorthWestern Energy’s 2011 IRP in Montana, which notes the increased costs of
mining at Rosebud (attached as Appendix C). The full IRP is available online at: http://www.
northwesternenergy.com/our-company/regulatory-environment/electric-supply-resource-
procurement-plan

A resource and cost study by the John T. Boyd Company on coal mines in the Powder River
Basin, which notes that the Rosebud Mine has the highest production costs in the Powder River
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Basin (attached as Appendix D).

« Prefiled direct testimony during Puget Sound Energy’s 2007 general rate case by Michael L.
Jones, manager of fuels for Puget Sound Energy (attached as Appendix E), which details
possible additional costs.

| believe that the assumption that fuel supplies will essentially remain flat, beyond cost of living
increases, is fatally flawed. There are several different rising costs associated with the Rosebud
Mine, and certainly risks faced by both Westmoreland and the owners of Colstrip. | look forward to
a full and accurate accounting of the increasing costs and potential risks associated with the fuel
supply for Colstrip.

Thank you for this opportunity to provide additional comments on this important issue.

Sincerely,

Derf Johnson
Associate Program Director
Montana Environmental Information Center
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June 22, 2000
File: 2817.002

Chase Securities, Inc., on behalf of the initial purchasers
Subject: Fuel Supply Review -- Colstrip and Corette Generating Stations
Dear Sirs:

This letter updates John T. Boyd Company's (BOYD) 1999 review of fuel supplies to the coal-fired Colstrip and Corette Generating Stations
located in southeastern Montana. PPL Montana LLC (PPL) recently acquired a partial interest in the 2094 net MW Colstrip Station, and full
ownership of the 154 net MW Corette Station as part of a larger purchase of generation and transmission assets from Montana Power Company.

BOYD was retained by Chase Securities, Inc., in December 1998 to conduct due diligence investigations of fuel supplies for the generating
stations, addressing long-term availability and delivered cost of coal. A report on that investigation, entitled "Due Diligence Fuel Supply
Review: Colstrip and Corette Generating Stations" was issued in March 1999. A comprehensive update of that report was provided in
September 1999 and is attached herewith. The primary findings of the September update were essentially unchanged from the March study.
This current letter update supplements these previous reports, and is subject to the conditions and limitations noted in those documents. This
review does not constitute and is not intended as a comprehensive due diligence study. We have accepted the information provided for our

review as accurate and complete.

Our update addresses various issues and changes in circumstances that have been identified or have occurred since the earlier reports were
issued. It is based on an on-site inspection of the Rosebud Mine (which provides fuel to Colstrip), discussions with engineering and operations
personnel, and a review of geologic and mine planning documents. The Corette Station fuel supply was discussed withappropriate personnel,
and relevant documents were reviewed.

SUMMARY

Our review and update indicates that the fundamental conclusions reached in our March and September 1999 reports regarding long-term fuel
supplies continue to be reasonable and valid as of this date. Major conclusions are briefly restated below:

- There are adequate proven and probable coal reserves avallable to satisfy current contractual commitments to the Colstrip station, and the
Rosebud Mine reserves and resources (beyond those currently committed) are adequate to fuel the station through year 2030 WECO's property
ownership is such that all reserves are effectlvely controlled

- Coal reserve quality is Well—deﬁned (proven and probable), meets contract specifications, and is similar to that currently burned at the Colstrip
Station. :

- The mine is.permitted and generally in compliance with applicable laws and regulations. No environmental "fatal flaws" were found relative
" to current and future operations. » '

- The Rosebud mining equipment and facilities are functional and appropnate for planned operations. Capital addltlons/commltments since our
1999 review have upgraded the capabxllty and reliability of the equipment fleet.
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- Current mining plans are reasonable and consistent with the "least-cost” mining approach. No factors or circumstances were identified which
would require a material change in future mining plans and cost projections.

- Our update did not identify any circumstances or issues that would require revisions to the Colstrip fuel cost projections presented in our 1999
reports. In BOYD's opinion, those fuel cost projections remain reasonable and valid.

- The Corette plant obtains fuel from the large mines in the Southern Powder River Basin (SPRB) under short-term agreement. The SPRB will
continue to be a viable coal source for Corette. Actual delivered fuel cost in 2000 exceeds our projections by approximately 11% due to
higher-than-anticipated rail rates. We believe, however, that over the long term, rail rates can be reduced to levels reflected in our 1999
projections. Thus, in BOYD's opinion, the long-term fuel cost projections for Corette presented in our 1999 reports remain reasonable and
valid.

These updated conclusions supplement BOYD's March and September 1999 reports. These and other issues are addressed in greater detail in
those reports. '

COLSTRIP GENERATING STATION FUEL SUPPLY

The Colstrip Generating Station draws its coal supply from Western Energy Company's (WECQ) nearby Rosebud Mine. Coal is purchased
under two long-term agreements, one for fuel to Units 1 & 2, the other for Units 3 & 4. In addition, Rosebud Mine produces coal and waste coal
product for third party customers. These sales are summarized:

. : - TYPICAL
MINE PRODUCTION
AREA CUSTOMER
(TONS/YEAR~-000)

A Third Party Customers 2,000
B Colstrip Units 3 & 4 6,500
C Colstrip Units 1 & 2 2,900

BOYD personnel visited the Rosebud Mine in April 2000, rev1ewed future mining plans and prO_]eCtIOI‘lS and dlscussed ongomg operatlons
with WECO personnel Issues addressed included:

- LAND CONTROL. Federally owned coal reserves in Area C (Sections 6 and 32) that were not controlled at the time of our March 1999
report have been successfully leased and are scheduled for mining within the next two years. The other remaining land issue relates to surface
damages on the Kluver Tract in Area D. Although the issue of surface damages is unresolved, WECO has full mining rxghts to the coal on these
propertles Any delays in negotlatmg the damage payments should not materlally affect nnmng in Area D. :

- EXPLORATION AND RESERVE ESTIMATES. During 1999, WECO conducted a drilling and sampling program in Area C andto a lesser
extent in- Area D. The holes drilled were primarily for "in-fill" purposes, and generally confirmed previous information. Some additional proven
reserves were identified asa result of the program, and approximately four million tons in' Area C-North have been incorporated into the mine
plan. Areas were also identified where the seam can be selectively loaded (avoiding a parting), which may result in minor reserve losses.

- ENVIRONMENTAL/PERMITTING ISSUES. Permitting of the recently leased federal tracts (Sections 6 and 32) is complete. Montana DEQ
and OSM indicated some concern with the length of opened highwall in idled mine areas. (The situation is attributable to the "least-cost"
mining approach required in the Units 3 & 4 contract.) WECO has scheduled some pit backfilling, grading, and reclamation in 2000 and 2001,
which should alleviate the concerns of DEQ and OSM. The cost of this reclamation should not impact coal price.

- MINING OPERATIONS. WECO is presently producing from Areas B, D, and C-South at the Rosebud Mine. Areas C and D have been active
for some time. Area B was idle at the time of BOYD's
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January 1999 site visit, but has since been restarted. Mining methods, equipment applications, and operating practices are essentially unchanged
since our earlier report.

- OUTSIDE SALES. In July 1999, WECO began mining in Area B to supply approximately 1.5 million tons per year (MTPY) of coal to
Minnesota Power Company and other small customers. WECO's long-term mining plans (and those addressed in our 1999 reports) do not

consider these additional outside sales. While incorporating this tonnage could have some effect on future mining costs, we believe any impacts
on the Colstrip price under current contracts will be minimal.

- MINE PLANNING/FUTURE OPERATIONS. WECO has not made significant changes to long-range plans since our earlier work. They have
incorporated minor sequencing and optimization changes, as is normal in the course of mine planning efforts. As discussed above, mine plans
have not been modified to incorporate outside sales. We do not anticipate that either the minor changes which have been made or incorporating
outside sales would appreciably impact projected fuel costs to Colstrip. Our review did not identify any circumstances that would require 1naJor
changes to the 1999 long-range plan.

The Units 3 & 4 contract incorporates a "least-cost" planning approach and requires a mine operating committee to approve the mine plan and
budget. This approval process has been slow, and while it should improve over time, regular long-range cost forecasts have not been finalized.
Our inspection of the mine, review of planning information, and discussions with mine personnel did not identify or disclose any circumstances
which would engender a major revision to the existing long-range plan. However, there may be potential to make minor adjustments to the
"least-cost" approach, resulting in lower overall fuel costs.

- CAPITAL EXPENDITURES. WECO has budgeted and/or spent substantial capital for equipment replacements, major repairs, and mine
infrastructure since our 1999 study. BOYD previously expressed concern regarding the advanced age of the equipment and the capital
expenditures needed in the near term to maintain productive capability. WECO .management is cognizant of this and has budgeted and/or
completed the following recent purchases:

-~ Three Kress 200-ton coal trucks are scheduled for delivery in July, August, and September 2000. These are replacements for some of the
Dart 160-ton trucks in Area C.

-- In late 1999, two large dozers were purchased for Area C, and in April 2000, a third large dozer was delivered to Area D.
-- Two 20,000-gallon water wagons are being purchased to replace three older and smaller-capacity units.
- A new 60-cy class bucket for the Marion 8050 draglines is on order.

- A replacernent tub is being fabricated for the Marion 8200 dragline.
The tub replacement project is budgeted at $4.35 million.

Total capital expendltures for 2000 are budgeted at $17.6 million. This is slightly below estimates in BOYD's previous fuel supply report, but is
adequate to maintain the productive capablllty of the mine. Add1t10na1 monies are budgeted for capital replacements in future years.

These issues and changes from the circumstances reflected in our 1999 due dili gence reviews are generally consistent with projections in those
reviews, or are relatively minor in nature. To the extent such changes would impact projections of future fuel prices, that impact would be
limited and within the range of accuracy for such prO_]CCthI]S Thus, in our opinion, the fuel price projections presented i our 1999 reports
remain valid as of this date.-

CORETTE GENERATING STATION FUEL SUPPLY

The Corette Station is fueled by coal from commercial mines in the southern portion of the Powder River Basin (SPRB) At the time of our
1999 reviews, this coal was purchased from Peabody Holding Company's
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Rawhide and North Antelope Mines, and delivered to Corette via the Burlington Northern -- Santa Fe Railway (BNSF). These purchase and
transportation agreements expired in 1999,

Following negotiations with suppliers and the BNSF in 1999, PPL secured new coal supplies and negotiated a short-term transportation
agreement. Currently, Corette receives coal from RAG Coal West, Inc.'s Eagle Butte Mine and Decker Coal Company's Decker Mine. These
contracts are one-year agreements, extending through December 31, 2000. Key contract terms are:

RAG COAL
WEST DECKER
Annual Quantity (Tons—000) v vttt it et e e e e i 450 - 750 100 - 200
Coal Quality:
Heat Content (BLu/LbD.) v uuuun ettt e e e e e e e e, 8,200 9,200 min.
min.......
Sulfur Content (Lbs.SO(2)/MMBLEU) o vt v e st ee e e e 0.7 max... 0.7 max.
Ash Content (Lbs./MMBLU) i vir it e ot e e et e e g 6.4 max. .. 6.0 max.
Moisture (%-A.R.) 32.5 max.. 28.0 max.
Price ($/Ton) == FOB MiNe. ..ot eee oo e, 4.20 7.25

The coal price negotiated for the bulk of the tonnage, $4.20/ton from Eagle Butte, is consistent with our 1999 projections. The price of Decker
coal, at $7.25/ton for a 9,200-Btu/lb. product is above projections, on both a per-ton and $/MMBtu basis. PPL indicates that the higher quality
Decker coal results in more efficient combustion in the boiler, and resulting savings are expected to offset the higher fuel cost.

Coal is transported to the Corette Station by the BNSF under provisions of a short-term agreement expiring June 30, 2000. Contract rail rates,
and resulting delivered price, are summarized:

RAG COAL
WEST
DECKER .
FOB Mine Price . ($/TON) ...uurvueinennun.. P 4.20 7.25
Rail Transportation ($/TON) .......uuuiiviinnnrennennn.. "5.93 4.76
" Delivered Price (5/T0N) cuu v ittt e e e e 10.13 12.01

The current short-term rail rates for deliveries to Corette are approximately the same as were in effect in 1999, In the 1999 negotiations with
BNSF, PPL expected to achieve a reduction from the then-existing +/- $6.00/ton rail rate. PPL was not, however, successful in obtaining sucha
reduction, and instead opted for a short-term/tariff agreement extending for an indefinite period beyond June 30, 2000, allowing for further

- bargaining. PPL is taking steps to strengthen their position and is negotiating to obtain a rate reduction in the near future.

Our review in 1999 indicated that the +/-- $6.00/ton rail rate was high, and that a negotiated rate reduction wasa strong possibility. We
continue to be of the opinion that such a reduction can be negotiated, and that PPL is pursuing the matter appropriately. However, the rail rate
projected for 2000 in our 1999 report is approximately 18% below the actual rate, and the resulting delivered fuel cost projection is 11% below
the actual fuel cost to Corette. We consider this difference, which has a net impact of approximately $800,000 per year, to be within the range
of accuracy of the analysis, and believe that over the long term, the actual rate can be lowered to levels projected in our 1999 study. Thus, we
consider the projections in our 1999 report reasonable as presented, and do not believe any modifications are appropriate.

In BOYD's opinion, the large mines in the SPRB will continue to provide a reliable long-term, low-cost fuel source for Corette.
SALE OF WESTERN ENERGY COMPANY

On March 28, 2000, Montana Power announced that it intends to divest its coal mining subsidiaries. WECO is consequently being offered in a
stock sale, with that sale expected to be completed within 6 to
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12 months. Assuming a buyer has adequate financial resources, the sale of the mine should have minimal impact on the cost of fuel to the
Colstrip Station. In the worst case, where WECO, under new ownership, defaults financially or operationally, the Colstrip Station owners have
multiple rights, including taking over the mine operation. Since the mine operates essentially as a stand-alone entity, this would not be expected
to have along-term adverse effect on fuel supply or price. The Corette Station would not be affected by a sale of Western Energy. Thus, we do
not anticipate that the sale of WECO will materially affect the fuel stpply to the Colstrip or Corette Stations.

Respectfully submitted,

JOHN T.BOYD COMPANY

Lee A. Miller Senior Mining Engineer B
Richard L. Bate Vice President
Lawrence M. Thomas Senior Vice President

Cc-7

293




DUE DILIGENCE FUEL SUPPLY REVIEW
COLSTRIP AND CORETTE
GENERATING STATIONS
MONTANA
Prepared For
CHASE SECURITIES INC.

By
JOHN T.BOYD COMPANY
MINING AND GEOLOGICAL CONSULTANTS

V ~ Denver, Colorado
[John T. Boyd LOGO]

Report No. 2817.002

SEPTEMBER 1999
294




TABLE OF CONTENTS

PAGE

TABLE OF CONTENTS

1.0 GENERAL ST ATEMENT T . o ottt et ettt ae s tetoesaeenensnsenesoneneneeneeeens
1-1
Figure 1.1: General Locabion MapP. .« et cue e iimenne i enennns
1-2
2.0 SUMMARIZED FINDINGS . ot i vt vttt et e e et te e oe et ettt et e e et et e e ean
2~1
3.0 GEOLOGY AND RESERVES . i ittt ittt it et ettt e teees ot tenes e
3-1 i
' 3.1 INtEroduCEion . vttt e e e e e et e e e e
3-1
3.2 LoCation and ACCESS . . ittt ittt ittt e et e e
3-1
3.3 Topography and DrainNage. .. ..o n it e ie e en e
3-1
3.4 Property Ownership and Control. ... ..t inennnnennnenan
3-2
Figure 3.1: Coal LeaSe MAD .t ettt m e ettt ee e
3-3
3.5 REGIiONal GEOLOgY e i i ittt et it i e et e e e e
3-4
3.6 Local / Coal GEOLOgY .t i e n i it et it et et e e ettt
3-4
3.7 L4 o B o= N s o o TR
3-4 ’ R
. Figure 3.2: Regilonal MaD. .. uuuevtet e e ensineneeeneanesnn
3-5 '
Figure 3.3: Coal Zone Stratigraphic Section.............. e
3-6 : - )
‘ 3.8 Reserve Audit ProceduresS...........iiiiinerenennennnennnin .
3-7 . : . ' '
3.9 Coal Reserves and ReSOUILCES. .. ..ttt e i e ennenennns
3-8 ‘ . .
Figure 3.4: Mine Area Map -- Rosebud Mine...................
3-10 o , : :
3.10 Coal QUAlIity. ot e e e e e e e e e
3-14 ’
Tables: .
3.1 Coal Resource. Summary -- Rosebud Mine...................
3-18
3.2 Coal Quality Summary -- Rosebud Mine...........eueuuun..
3-19
4.0 ROSEBUD MINE . & ittt it ittt e ettt e e es as et eeetseae e ettt et
4-1
4.1 I8 ¢ o oo L L o) oL
4-1
4.2 Present Mine. . ... ..ttt ettt et e e
4-1
4.3 Coal Handling and Transportation...........ueeeeeueeneunnnnnnn
4-6
4.4 Environmental and Permitting..........ueeiininnnnennnnennn
4-7
4.5 T o oL S o =
4-8




295

2002




PAGE

4.6 Cost Projections. ..ttt ittt it ettt e e e e
4-12
4.7 General CommentS. .. e in ot tieeeeeaneeeeonnneneanenenns
4-15
Tables:
4.1 Historical Performance Summary -- Rosebud Mine..........
4-17
4.2 Mine Plan and Cost Estimate ~= Units 1 & 2........0.....
4-19
4.3 Mine Plan and Cost Estimate ~= Units 3 & 4..............
4-23
4.4 Conveyor Operating Cost Estimate......v.iiiuiininnennnnn
4-27 )
5.0 ALTERNAT IVE SUPPLIE S . i ittt ittt it e e et ettt ettt ettt et ene e
5-1
5.1 IntrodUCtion. oo i e i e et e e e
5-1
5.2 Southern Powder River Basin..... ..ot titenennveennnnnnns
5-1
5.3 Transportation vttt i i i it e et e e e e e
5-4
5.4 Corette Station Fuel SUPPly. . iin ittt e rneee s
5-5
5.5 Other SUPPLlYy SOUTCES . ittt i ittt e et et en e teee i eetneeeannnen
5-6
6.0 F T 2 N
6-1 ) :
6.1 I8 £ o o T L5 T i T o O
6-1 . : ' .
6.2 Colstrip —— General.... ... ... . i iiineninnn, e e
6-1 : ) .
6.3 Colstrip Units 1 & 2., ..o ennennnn e e e e
6-2 ) :
6.4 Colstrip Undts 3 & 4.ttt ettt et e r et st
6-6 ‘
6.5 Colstrip -~ Alternative Supply Potential...... e e e e -
6-10 S ‘ ) ‘
6.6 Corétte..... e e e e e i e e e e P
6-15
6.7 Fuel Price Estimates -- Inflated BasSiS....iveve'eeneerennnnnn
6-~17 :
Tables:
6.1 Estimated Fuel Price Summary -- 1998 Dollars............
6-19
6.2 Estimated Fuel Price Summary —-- Inflated Dollars........
6-21
APPENDIX
A: Major Equipment List -~ Rosebud Mine........iouiinnrnnnn..
A-1

296




GENERAL STATEMENT

PP&L Global, Inc., has agreed to acquire certain electric power generating facilities in Montana, including the Corette Station, and a majority
interest in the Colstrip Station. The 163-MW Corette Station is located near Billings, while the 2,276-MW Colstrip Station is located in
Rosebud County in southeastern Montana (see Figure 1.1 following this page). Both stations are coal fired.

Chase Securities, Inc., acting as financial advisor to PP&L Global, Inc., retained John T. Boyd Company (BOYD) in December 1998 to
conduct a due diligence investigation ofthe fuel (coal) supply for the Corette and Colstrip Stations. A report on that investigation was issued in
March 1999. This updated report reflects changes from March 1999 through September 1999, and addresses certain long-term fuel supply
issues. BOYD is an internationally recognized mining and geological consulting firm specializing in the coal industry, and is familiar with
current and potential future fuel sources for the stations.

The Colstrip Station operates four generating units, Units | & 2 rated at 333 MW each, and Units 3 & 4, rated at 805 MW each. All four units
burn coal produced by Western Energy Company (WECO) at the nearby Rosebud Mine. The mine is configured as two separate operations,
referred to as Area D and Area C, with common management. Area D is adjacent to the plant and produces coal for Units 1 & 2. Area C,
located 5 miles west of the plant, produces coal for Units 3 & 4, which WECO transports via overland conveyor to the plant. Coal is purchased
under two long-term contracts, one for Units 1 & 2, the second for Units 3 & 4. A third contract govemns the conveyor operation.

The Corette Station is a single 163-MW unit which, until 1996, wasalso fired by Rosebud Mine coal. In 1996, it was determined that coal from
the large mines in Wyoming's Southern Powder River Basin (SPRB) would be less expensive, and fuel purchases were changed to that source.
That coal is purchased under short-term or spot agreements, which essentially reflect market price. The coal is transported to Corette by the
Burlington Northern-Santa Fe Railway (BNSF).

BOYD's due diligence study primarily addresses the availability of adequate quantities and qualities of fuel for the plants over the period July 1,
1999, through 2030. We reviewed the capability of WECO and SPRB producers to reliably supply the coal, and the estimated delivered cost of
the fuel from those sources. The scope of our study considers that the subject fuel supply sources have a proven track record as reliable
long-term suppliers to the plants.

In conjunction with this updated report, we have reviewed, in general terms, the potential fuel supply sources and delivery options extending
through 2048. ’




[Rosebud Graphic Map]
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Fuel cost estimates for the 1999 - 2030 period rely to a great extent on interpretations regarding the pricing structure under current coal supply
agreements. We have made these interpretations and developed the estimates based on our understanding of the agreements and assumptions
regarding future events. We do not intend to offer a legal interpretation of contract language, nor can we reliably define the outcome of issues
such as price re-openers.

The study period extends beyond the term of all of the current coal supply agreements. We have made reasonable assumptions about extensions
of those agreements; however, there is no assurance that such extensions will be agreed to. For this reason, we have assessed the availability of
alternative fuel sources such as the SPRB.

Our study is based on data received from WECO, PP&L Global, and Chase, which we have accepted as accurate and complete. This data is
supplemented by publicly available information, our familiarity with the specific coal properties, and knowledge of the industry in general. The
available data as of March 1999 is adequate and suitable as a basis for our study and conclusions as defined herein. Updated information as of
September 21, 1999, is based on telephone conversations with WECO personnel which we have accepted as accurate without verification.
Specific projections of reserves, production, quality, and costs included in this update have not been revised from our March 1999 report.
Although our review and update identified certain changes in circumstances since March 1999 which could affect cost projections, we do not
believe those changes would substantially alter the findings of our original report. Unless noted otherwise, all dollar amounts are in 1998 dollars
with no allowance for inflation.

This study is intended to conform to our proposal to Chase dated December 31, 1998, and the scope of work therein (as modified). The study is
prepared in accordance with accepted professional standards for such due diligence studies. BOYD makes no other watranty, expressed or

implied.

Respectfully submitted,

JOHN T. BOYD COMPANY
By:
/s/ Edward C. Mast /s/ Lee A. Miller
Edward. C. Mast Lee A. Miller
Senior Geologist Senior Mining Engineer
/s/ Richard L. Bate . /s/ Lawrence M. Thomas
Richard L. Bate . ' Lawrence M. Thomas
~.Vice President . . Senior Vice President
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SUMMARIZED FINDINGS

The primary findings of John T. Boyd Company's (BOYD) due diligence review of fuel supplies for the Colstrip and Corette Stations are
summarized in this chapter. These findings are supported by and expanded on in the balance of this report.

1. The Colstrip Station is fueled by coal from Western Energy Company's (WECO) Rosebud Mine in southeastern Montana. The Rosebud
Mine is expected to continue as the station's fuel source for the duration of the current Coal Supply Agreements, and possibly beyond.

The Corette Station is fueled by coal purchased under short-term agreements from mines in Wyoming's southern Powder River Basin (SPRB).
The SPRB will likely continue as Corette's fuel source over the long term.

2. WECO estimated the quantity and quality of proven and probable coal reserves available at the Rosebud Mine. These estimates were
reviewed by BOYD, and, based on that review, it is our opinion that there are adequate reserves available to satisfy current contractual
commitments to the Colstrip Station. Qur review also indicates that:

- WECO's reserve estimates are based on sufficient exploration data to be considered proven (over95% of total tonnage) and probable, and are
developed using techniques and parameters accepted in the industry.

- Estimated proven and probable reserves remaining on the Rosebud property total approximately 300 million recoverable tons divided into five
geographic areas:

REMAINING
RECOVERABLE
AREA ‘ STATUS TONS (000)
Assigned Reserves:*
Area C Active -- Dedicated to Units 3 & 4 142,228
Area D Active -- Dedicated to Unit; 1 &2 40,211
Subtotal 182,439
Supplemental Reserves: : )
Area A ) Inactive -- Partially depleted ) 9,400
Area B Inactive -- Partially depleted : 25,600
Area F - . Unmined : : . 79,900
Subtotal ) 114,900

Total 297,339

* * Dedicated to Colstrip Station under current contracts.
The assigned reserves in Areas D and C are adequate to meet commitments under theexisting contracts at estimated station consumption levels,

- WECO's property ownership is such that all reserves are effectively controlled.
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- Coal quality is well defined. Product quality depends on selective mining techniques to control ash and sulfur, which are proven effective and
a normal part of WECO's ongoing operation. Estimated product coal quality is:

AS-RECEIVED BASIS

MOISTURE ASH SULEFUR NA(2)0
AREA (%) (%) BTU/LB (%) (% IN ASH)
Assigned Reserves:
N o - 25.97 9.32 8,509 0.68 0.49
T 26.83 7.95 8,558 0.62 0.58
: 26.16 9.02 8,520 0.67 - 0.51
Supplemental Reserves:................. 25.36 8.74 8,634 0.75 0.84

This coal quality meets contract specifications and is similar to that currently burned at the Colstrip Station.

- Although WECQ is not obligated to make additional reserves available after expiration of the existing contracts (2009 for Units 1 & 2, and
2019 for Units 3 & 4), we consider it reasonably likely that WECO will do so. Substantial reserves are available to support such an extension.

3. The Rosebud Mine has historically been a stable, reliable supplier to the Colstrip Station, and the mine can be expected to continue to
perform reliably. Our review of the mine operation indicates:

- The mine equipment and facilities are appropriate for planned operations with some over-capacity. Much of the equipment is relatively old
and will require replacement or major maintenance in the near future. The cost of these replacements and/or major maintenance is included in
fuel price estimates herein.

- Salaried and hourly personnel are experienced and adequately skilled. ,
Hourly workers are represented by the International Union of Operating Engineers under a collective bargaining agreement expiring in 2001.
Labor relations historically have not been contentious.

- The mine has recently taken steps to reduce costs, significantly lowering operating costs as a result.

- The mine is fully permitted and generally in compliance with applicable laws and regulations. No environmental "fatal flaws" were found
relative to current and future operations. Permit modification efforts necessary to conform with current mining plans are underway.

4. WECO has developed mining plans (as of January 1999) for Rosebud covering the term of the current Colstrip contracts. BOYD reviewed
these plans and extended them through the full study period (i.e., 2030). Our ﬁndmgs relative to future plans are:

- WECO has adopted a "least cost" mining approach. This will result in relatlvely low costs initially, followed by gradually increasing costs
over the mine life.

- WECO's mining plans are reasonable and consistent with the "least cost” mining approach. Delays in leasing certain federal coal properties
have resulted in minor variations from the plan; however, these variations do not impair the long-term viability of the plan.

- WECO projects continued use of existing equipment, methods, and techniques, with replacements and upgrades as appropriate. We consider
this a reasonable assumption.

- WECO's plans are based on lower (+/-5%) production rates than required to meet projected station generation levels. BOYD has therefore
accelerated and extended WECO's basic plans for purposes of this study. Key assumptions in this modified plan are:

Plan Period: 1999 - 2030
Mine Production: 10.1 MTPY
Required Coal: 319 Million

Tons
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Units 1 & 2
Areas Mined: D
Production: 3.
Avg. Eff. Ratio: 7
BCY/Ton
Units 3 & 4
Areas Mined: C
Production: 6.9 MTPY
Avg. Eff. Ratio: 5.4
BCY/Ton

- Mine operating cost estimates are based primarily on cost history at Rosebud Mine. Estimated mining costs (excluding royalties, production
taxes, and non-cash expenses) over the study period are summarized:

1998 DOLLARS PER TON

UNITS 3 & 4

UNITS 1 & 2 (AREAS C & F)

(AREAS A, B, & D} = ——m—m =
TOTAL MINING TRANSPORTATION TOTAL

4.47 3.56 0.22 3.78

4.34 3.38 0.22 3.60

4.10 3.49 0.22 3.71

3.87 3.54 0.22 3.76

Through Contract Term*........ 4.36 4.35 0.22 4.57
Term Through 2030............. 5 5.01 0.22 5.23

* 2003 - 2009 for Units 1 & 2 and 2003 - 2019 for Units 3 & 4

- Capital expenditure requirements over the plan period total $242 million.
The bulk of this is for rebuilds and replacement of existing equipment.

5. WECO negotiated a coal sales agreement with Minnesota Power Company in July of 1999. This agreement provides for sale of up to 1.5
million tons annually beginning in January 2000 for an undisclosed term. Mining plans developed by WECO and those presented herein do not
include these additional sales, and WECO reportedly has not developed the specific plans for production of this coal. Incorporatmg this tonnage
in the mining plan would have some affect on the plan, and could affect capital and operating cost projections,

BOYD has reviewed the potential impact of this additional tonnage on fuel prices, and considers any impact under the current contracts likely
to be minimal. Development of revised mine plan and cost projections, however, in our opinion, would not likely result in substantial changes
to the findings of this study.

6. The Corette plant obtains fuel from the large mines in the SPRB under short-term agreement. The SPRB will continue to be a viable coal
source for Corette throughout the study period, with delivered prices depending on market price for coal and the cost of rail transport to
Corette.

Corette requires a relatively low-sulfur coal to meet air quality regulations in the Billings area. Currently, acceptable coal is available at a
competitive cost; however, it is possible the lower sulfur fuel may command a premium in the future.

The SPRB also provides a potential alternative fuel source for Colstrip upon termination of the present contracts, and provides a competitive
alternative to the Rosebud Mine in any contract extension negotiations. We anticipate SPRB coal will remain a viable fuel source for Colstrip
throughout the projected life of the plant (through 2048).




7. Coal sales at the Colstrip Station are governed by two long-term supply contracts. Both are full-requirements contracts, and thus pricing is
generally independent of external market trends. Key features of these contracts are summarized:

UNITS UNITS

1 & 2 38 4
Date. .. e e e, 7/30/71 8/24/98
EXPIration. v i e e 12/31/09 12/31/19
Re~0peNeTrS. .. e i e e 2001 none
Pricing Structure.......ouuuuin e, Base Price Cost

Plus
plus Escalation

The "cost plus” structure of the Units 3 & 4 contract is the result of a recent negotiation, and will be phased in over the 1999 - 2001 period. A
price reduction in excess of 25% is expected as a result of this negotiation.

8. Estimated fuel price for Units 1 & 2 over the remaining term of the contract are:

UNITS 1 & 2 DELIVERED FUEL PRICE (1998 DOLLARS)

2003 -
1999 2000 2001 2002 2009 AVERAGE
Tons/Yr (000) ........c.ouuun... 1,510 3,020 3,020 3,020 3,020 3,020
Quality ~-- Btu/lb.............. 8,558 8,558 8,558 8,558 8,558 8,558
Contract Price ($/Ton):
Commodity Charge............. 5.79 , 5.78 5.78 5.19 5.31 5.41
Fixed Charge....". ... .. 1.31 1.39 1.42 1.44 1.48 1.46
Royalties*.. ... .l 1.04 1.04 1.05 0.96 0.98 1.00
Quality Adjustment........... (0.14) (0.14) (0.14) (0.13) (0.13) (0.13)
Total.......... I 8.00 8.078.0 8.11 7.46 7.64 7.72

Fuel Price ($/MMBtu)........... 0.47 - 0.47 0.47 0.44 0.45 0.45

* Includes production taxes associated with royalty payments.

‘To estimate fuel prices after contract expiration, we assumed a new contract with a "cost plus” structure similar to that for Units 3 & 4 would be
implemented with pricing terms competitive with the cost-of SPRB coal. ‘

Under this assumption, fuel costs over the remaining contract term average $10.70/Ton or $0.61/MMBtu.

9. Fuel prices for Units 3 & 4 include not only the FOB niine price, but also a charge to transport the coal via conveyor to the plant. Thése
estimated delivered fuel prices are:




Tons/Yr (000).....
Quality -- Btu/lb.

Contract Price ($/Ton):

Commodity Charge
Fixed Charge....
Royalties*......

Subtotal

UNITS 3 & 4 DELIVERED FUEL PRICE

2
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UNITS 3 & 4 DELIVERED FUEL PRICE (1998 DOLLARS)

2003 -
1999 2000 2001 2002 2019 AVERAGE
Transportation ($/Ton)............ 1.62 1.62 1.27 0.91 0.92 0.99
Total Cost:
L3 o3 o WP 13.52 11.32 9.49 9.56 10.57 10.58
S/ MMBEU . s v et et et it e 0.79 0.67 0.56 0.56 0.62 0.62

* Includes production taxes associated with royalty payments.

After expiration in 2019, we assumed the contract will be extended under the current structure, but with pricing terms competitive with the cost
of SPRB coal. Estimated average delivered price is $10.19/Ton or $0.59/MMBtu.

10. The Corette Station will most likely continue to purchase SPRB coal at market prices under short-term agreements. Estimated delivered
price is summarized:

DELIVERED PRICE (1998 DOLLARS)

2001 - 2006 -
1999 2000 2005 2030 AVERAGE
FOB MINe (S/T0N) it ittt et e e e e et e e 3.65 4.10 4.90 5.40 5.23
Transportation (S/Ton) ... i it e 5.06 5.06 5.06 5.06 5.06
o 8.71 9.16 9.96 10.46 10.29

$/MMBtuU @ 8,330 BEU/Lb.......owoonoonnninis 0.52  0.55 0.60 0.63  0.62

Corette requires a relatively low sulfur content coal to meet emissions standards. Ample supplies are currently available; however, if supplies
tighten, the cost of the lower sulfur coal could increase. '

11. The Colstrip plant is projected to continue operation through 2048, some 18 years beyond the study period addressed in this réport.
Projections of fuel supply and costs that far into the future are highly speculative and are not developed in this report. However, certain factors
which may affect such future supplies are addressed, specifically:

- Several options exist for fuel supply after depletion ofthe economic reserves at Rosebud. The SPRB is the most likely fuel supply source. It is
anticipated that adequate supply capacity will exist in the SPRB through the anticipated life of the plant. Other supply alternatives are also

available.

- Coal from the SPRB would most likely be tranéported to Colstrip via rail.
The necessary rail infrastructure is in-place at this time, and we are unaware of any circumstance that would impair the railroad's ability to
deliver fuel in the quantities needed.

- Receiving SPRB coal at Colstrip would require construction ofrail unloading facilities and modifications to the coal handling systems. The
cost of such facilities would depend on the specific design and ability to integrate a new facility into the existing system. We estimate this
capital cost could range between $10M and $25M (1998 dollars), depending on these factors. Assessment of impacts (or necessary
modifications) on plant operations are beyond BOYD's scope of work. However, the SPRB and Rosebud coals are very similar, and we would
expect any impacts to be limited.
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GEOLOGY AND RESERVES
3.1 INTRODUCTION

Western Energy Company's (WECO) Rosebud Mine is situated near the town of Colstrip in southeastern Montana and lies within the northern
(Montana) portion of the Powder River Basin coal region. The coal seams of interest in the Colstrip area are subbituminous in rank and occur
geologically in the Paleocene Age Fort Union Formation. The Rosebud coal is similar geologically to other coals in the region that are mined
for power plant fuel, and is recoverable by surface mining methods.

This chapter addresses the geology of the coal resources available to the Rosebud Mine, the extent of the reserves, and the quality of that coal
from the standpoint of providing an adequate coal supply to the Colstrip Generating Station.

3.2 LOCATION AND ACCESS

The Rosebud Mine is located in southeastern Montana's Rosebud County, east and south of the town of Colstrip. Billings, Montana, the largest
city in the region, is located approximately 120 miles to the west. Highway access to the property from Billings is by way of Interstate Highway
94 and State Highway 39 to the town of Colstrip. Rail access is provided by a spur line of the Burlington Northern Santa Fe (BNSF) Railway.
The nearest commercial airport is at Billings.

The Colstrip Generating Station lies immediately south of the town of Colstrip, but lies within the town boundaries as defined by an
incorporation election in November 1998.

3.3 TOPOGRAPHY AND DRAINAGE

The Rosebud coal deposit is located along Armells Creek and on the drainage divide south of the creek. Armells Creek is an intermittent stream
with a gentle gradient that flows northeast through the deposit during periods of high precipitation and spring runoff. Most of the terrain is
gently rolling, but near the northern and eastern edges, it is relatively steep and deeply dissected. Ridges formed of clinker (an erosion-resistant
rock formed by the in-situ burning of the underlying coal seams) dominate the higher elevations in these areas. Prominent ridges and
steep-sided valleys are also found to the southeast where the Sawyer coal bed, which lies above the Rosebud bed, has formed clinker, cappmg
the ridges between the valleys of the north and south forks of Cow Creek.

Part of the alluvial valley of Armells Creek is utilized for dry land farming. Hay is raised in meadows along the valley bottoms. Mining
generally avoids these Valley floor areas.

3.4 PROPERTY OWNERSHIP AND CONTROL

WECO controls in excess of 35,000 acres of coal leases in Rosebud and Treasure Counties, Montana. Coal lessors include:

- Great Northern Properties (GNP), the successor in ownership to the Burlington Northern ‘Railroad land grant checkerboard. GNP is lessor of
approximately 20,000 acres or 56% of the WECO leasehold. The GNP propertles generally carrya 12.5% (of realization) royalty and can be
held mdeﬁmte]y by productlon

- U S. Bureau of Land Management (BLM) leases apprOXImately 14,000 acres to WECO. These leases also carry a 12.5% royalty and 2 are
subject to the various rules and regulations associated with federal leasing.

- State of Montana is a lessor on about 4% of the WECO landholding. These leases are subject to royalties comparable to the federal lands.
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The Rosebud Mine coal lands encompass an area of approximately 60 square miles (38,775 acres) in Townships | and 2 North, Ranges 40, 41,
and 42 East. WECO's ownership of coal rights within this area is illustrated on Figure 3.1 (following this page).

Surface rights in the area are controlled primarily by WECO or GNP. GNP's coal leases convey to WECO full surface disturbance rights. Other
lands in the area are owned by a limited number of large landowners or the State of Montana. With a few minor exceptions, WECO controls

appropriate surface owner consent within the reserve area assigned to meet current contract requirements.

At the time of our March 1999 study, certain federally owned reserves within the mine plan remained unleased. WECO obtained a lease on
these lands in June 1999, bidding approximately $4.4 million for the 1,400-acre parcel.

BOYD did not independently perform title searches or confirm the validity of documentation or information provided by WECO. The
documentation reviewed, including property maps, supported the summary information and generally confirmed the adequacy of land control.
Based on our review, we conclude that WECO has adequate control of mining rights for coal needed to satisfy existing contract commitments to

the Colstrip Generating Station.
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WECO controls mining rights on substantial additional reserve/resource acreage beyond current contractual commitments. These additional
resources could supply the Colstrip Station upon expiration of the current contract term, or be sold to third parties.

3.5 REGIONAL GEOLOGY

The Powder River Basin (PRB) coal region encompasses some 20,000 square miles in a north-south oval-shaped area of northwestern
Wyoming and southeast Montana (see Figure 3.2 following this page). The region is underlain by rocks ofthe Fort Union Formation, which
form an asymmetrical structural basin along a north-south axis located near the western flank. The coal seams currently mined in Wyoming
outcrop along the eastern flank of the basin, and dip gently westward. The beds in the Montana portion of the basin exhibit a regional
southward dip, but are essentially flat lying in most places.

Mineable subbituminous coal seams in the PRB tend to be thick, flat lying, and relatively undisturbed by geologic anomalies. Seams sometimes
merge, splitand reform over distance, and are difficult to correlate across the Basin. In the Colstrip area, the Rosebud seam is thick and

consistent, and is the seam of primary interest for mining.

3.6 LOCAL/COAL GEOLOGY

The structural setting of the Colstrip region is relatively uncomplicated with few faults with minor displacements. Seam structure is gently
undulating, dipping at less then one degree to the southeast. The top of the Rosebud seam is highest in the northwestern part of the area, and
lowest in the southeast.

The principal seams in the region are the Rosebud and the McKay (see Figure
3.3). The Rosebud seam averages between 20 and 25 feet of in-place coal. Eighteen to 60 feet below the Rosebud is the McKay Seam, which
averages about § feet thick.

The Rosebud Seam resources in the Colstrip area have been actively mined since 1924, using surface mining methods. Currently, maximum
cover depths over the Rosebud seamin active mining areas are in the range of 180 ft. The McKay Seam is not recovered due to quality and cost
considerations.

3.7 EXPLORATION

Exploration efforts to define the Rosebud Mine reserves have relied primarily on rotary and core drilling. The first significant drilling by
WECO at the Rosebud Mine began in the early 1970's. Since then, a number of drilling programs have been completed, resulting in a large

body of exploration data defining the resource.
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Exploration data is the basis for resource characterization, and the more data available the better, or morereliable, that characterization.
Typically, reserve estimates are categorized by reliability to indicate the degree of assurance of the estimate. Reserve estimates for deposits that
(unlike the Rosebud Mine) are inadequately explored are not generally reliable and may not provide a sound basis for mine planning and/or fuel
supply definition.

Reserve reliability categories as defined by the United States Geologic Survey are:

- Proven (Measured) is the highest degree of geologic assurance. Estimates of quantity and quality are well defined by exploration data. The
points of observation are closely spaced to accurately determine the physical characteristics and overall mineability of the seam. This definition
is predicated on a systematic arrangement of holes in a grid pattern, and does not allocate an area of proven reserve around isolated or
wide-centered holes. As used in this report, proven tonnage is defined as being within 1/4 mile of an observation point (nominal drill hole
spacing of 1/2 mile).

- Probable (Indicated) is a moderate degree of geologic assurance.
Estimates of quantity are computed from projections of nearby and/or widely spaced observation points. As used in this report, probable

tonnages are within 3/4 mile of an observation point.

- Inferred indicates inadequate definition of the reserve, and therefore a high degree of geologic risk. These would typically be resources
located beyond the limits of the probable classification.

The density of the exploration data at the Rosebud Mine is sufficient to place the coal reserves estimates in the proven and probable categories
for all areas of the mine. Over 95% of the reserve is in the proven category. This gives a high level of assurance of the accuracy of reserve
estimates, and provides a sound basis for fuel supply definition and planning. '
3.8 RESERVE AUDIT PROCEDURES
To confirm the available reserve tonnages, BOYD audited WECO's reserve estimates. The audit process addresses the adequacy of the database
and the reasonability of the procedures used by WECO to estimate the quality and quantity of economically recoverable coal. To perform the
audit, BOYD reviewed methodologies and assumptions used by WECO in developing reserve estimates and mine plans, We also audited the
geological interpretations and coal quality projections to determine whether they accurately reflect the underlying data and are developed using
techniques and parameters accepted in the industry.

" Specifically, BOYD took the following steps to assess WECO's geologic interpretations and reserves estimates:
- Metkwith personnel from WECO and discussed the geology, coal reserves, and methodologies used to generate reserves on the property.
- Completed a site visit of the property.
- Reviewed geophysical logs for reasonableness of coal seam and overburden thickness determinations.
- Reviewed seam correlations for consistency and accuracy.

- Cross-checked the thicknesses picked from the geophysical logs with the lab results from the coal intervals that were sampled and analyzed.

- Maps generated by geologic modeling computer software (Vulcan) were randomly checked against the exploration database to ensure that the
output was representative of the underlying data.

- Coal reserves and overburden volumes were checked using these maps, and compared to the reserves and overburden volumes reported by
WECO.

- The coal quality database for Areas C and D were checked against the quality maps to insure that the maps reasonably reflected the
exploration information.
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This audit process indicated that WECO's estimates of coal reserve tonnages and quality are reasonable, based on adequate data, and are
developed by application of techniques and parameters accepted in the industry. The estimates provide a reliable basis for mine planning and
fuel supply assessment.

3.9 COAL RESERVES AND RESOURCES

This section addresses the quantity of coal reserves and resources available at the Rosebud Mine. Estimates are provided by WECO (except as
noted) as of 1998. These have been adjusted by BOYD to reflect anticipated depletion through June of 1999.

3.9.1 Mining Areas

For purposes of reserve definition, mine planning, and contract commitments, WECO divides the Rosebud Mine into six reserve areas (see
Figure
3.4 following this page):

- AREA A. Arca A lies immediately west of the town of Colstrip. The Rosebud seam reserve covers 261 acres and averages approximately 22
feet thick in this area. Overburden depth ranges from subcrop to over 340 feet, averaging 150 feet. Area A was mined extensively in the past;
however, it has been inactive since 1994 because of marketdeclines, increasing overburden depth, and high stripping ratios.

- AREA B. Area B lies south and southwest of Colstrip along the southern side of Armells Creek. The Rosebud seam reserve covers
approximately 640 acres in Area B and averages 24.5 feet thick. Overburden depth averages 128 feet, and, as with Area A, mining has taken
place in Area B. Area B has been inactive since 1995 because of increasing overburden depth and stripping ratios.

- AREA C. Area C lies west of Areas A and B, approximately 5 miles southwest of Colstrip. The area is currently active and is the source of
coal dedicated to Units 3 & 4. The Rosebud seam covers over 3,475 acres, averaging 23 feet thick. Overburden depth ranges to over 350 feet,
averaging justover 97 feet throughout. The coal reserves in Area C form the bulk of the mineable reserves at the Rosebud Mine.

Area C is further subdivided into five individual mining areas (Areas C -- South, East, Central, North, and West). Current mining is in C-South
and C-East.

- AREA D. Area D lies immediately northeast of Colstrip, and is actively being mined. The Rosebud Seam covers approximately 1,000 acres
and averages Just less than 22 feet thick in Area D. Overburden depth ranges from subcrop to over 260 feet, averaging 112 feet throughout
Area D is dedicated to Colstrip Units I & 2.

- AREAE. Area E lies southeast of Colstrip and is fully depleted;

- AREAF. Area F is the westernmost of the reserves controlled by WECO, lying westof Area C and 14 to 15 miles west of Colstrip. The
Rosebud Seam covers approximately 2,400 acres and averages 20.4 feet thick in thisarea. Overburden depth ranges from subcrop to over 250
feet. Area F has been identified by WECO as an area of future reserves. It is not dedicated to any customer, and has not been the subject of
detailed reserve studies or mining plans.
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The individual reserve areas are bounded by geologic/geographic features or mine planning criteria such as overburden depth. In certain cases,
additional tonnage could be recovered by extending mining into deeper cover. Such potential extension areas include Areas A, B, C-South,
C-Central, C-West, and F. Coal resources in these areas are available for mining, but are not included in WECO's current plans. (Mining of
these resources is not required by the plans developed herein until approximately 2028.) The McKay Seam is not considered mineable in any
area.

3.9.2 Reserve/Resource Groups
Coal resource estimates have been summarized by groups for purposes of'this report. These groupings are:

- Assigned Reserves. Assigned reserves are those recoverable coal and reserves "assigned” to satisfy WECQO's contractual fuel supply
obligations to the Colstrip Generating Station. These reserves effectively comprise the remaining tonnages in Area C (for Units 3 & 4) and Area
D (for Units 1 & 2). WECO has developed long-term mine plans to recover these reserves.

- Supplemental Reserves. Supplemental reserves are those tonnages that are considered mineable by WECO if adequate prices can be obtained.
These reserves are in Areas A and B, and for long-term commitments, Area F. The supplemental reserves could be available for the Colstrip
Station under an extension of the current contracts, or for outside sales.

- Extended Resources. The extended resources are those tonnages accessible by extending current mining plans into deeper cover areas. These
tonnages are considered marginal or sub-economic at this time, and are therefore referred to herein as "resources." The coal is well defined
(consistent with the "proven” reliability category) and could be available for Colstrip under an extension of the current contracts.

These groupings are for purposes of'this report and do not, particularly as relates to the extended resources, reflect WECO's long-range
planning parameters.

3.9.3 Reserve Parameters

Estimating recoverable reserves based on geologic modeling work requires application of a number of factors and parameters related to the
specific deposit and general mining practices. These parameters as related to the Rosebud Mine are discussed below.

WECO estimated reserves based on coal volumes developed from the computerized geologlc model and a density of 1,742 tons per acre/foot.
ThlS is within the normal density range for subbituminous coals. - :

Some coal will inevitably be lost in the mining process; thus, not all of the in-place resource is recoverable. Tn WECO's case, these mining
losses are increased by theneed to selectively mine the seam for quality reasons. In the Rosebud Seam, certain impurities (particularly sulfur)
tend to concentrate in the top and botfom 6 inchesto 12 inches of the seam. WECO removes the top 6 inches prior to loading the coal, and
leaves an average of 10 inches of the seam bottom in-place. By excluding these small, poor quality sections, overall product coal quality is
significantly improved. Considering these and normal mining losses, the effective mining recovery applied in estimating recoverable coal -
reserves is 94%. This figure is consistent with past history at the mine and with analyses based on quality parameters.

Some of the top waste coal and weathered outcrop coal (these tonnages are not included in reserve estimates) are mined and used as feed stock
forthe Colstrip Energy Partners L.P. (CELP) power plant located 8 miles north of Colstrip. Since 1991, CELP waste coal purchased from the
Rosebud Mine has averaged 240,000 tons per year. The arrangement has been mutually beneficial for both WECO and CELP.

The rock and soil material above the Rosebud coal seam is referred to as overburden. Overburden (typically measured in bank cubic yards or
BCY) must be removed (or "stripped") to expose the coal seam, and overburden removal is typically the most important cost factor at the mine.
Estimates of overburden volumes were made by BOYD based on WECO's geologic model and are included with reserve estimates. The
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"stripping ratio,” expressed in BCY per ton, is the volume of overburden which must be removed to expose one ton of recoverable coal in the
surface mining process.* Stripping ratio provides an indicator of the relative economics of different reserves. The Rosebud Mine in recent years
has experienced virgin stripping ratios in the range of 3.0 - 3.5 BCY/ton.

3.9.4 Reserve Estimates

Estimated proven and probable, recoverable (raw product) coal reserves for Rosebud total about 300 million tons, as summarized below and
detailed on Table
1 following this text.

COAL RESERVE SUMMARY

IN-PLACE RECOVERABLE VIRGIN
TONS TONS STRIP RATIO
AREA (000) (000) {BCY/ TON)
Assigned Reserves:
2 ST T 151,307 142,228 4.1
4N ol = B 42,777 40,211 4.7
Subtotal. .. e i 194,085 182,439 4.2
Supplemental Reserves
2N ol = 10,000 9,400 6.7
28 =T 27,234 25,600 5.1
2N o T S 85,000 79,900 4.8
Subtotal. .. i e, 122,234 114,900 5.1
[ = R B a2 316,319 297,339 4.6

In excess of 95% of these reserves are considered proven. In addition to the assigned and supplemental reserves, estimated "extended
resources" are defined and available for mining within the current mine area. These resources are considered subeconomic at this time, but .
would be available over the long term should economics change

3.9.5 Colstrip Station Requirements

Reserves required to fuel the Colstrip station under the current contracts are estimated at 175 million tons, based on fuel consumption
projections provided by R. W. Beck.

EXPTRATION = REQ'D

TONS ) :

CONTRACT : DATE (000)

UNIES 1 & 2t sttt et e et et et et e e 2009 31,710

UNitS 3 & bttt ittt e et e e e e e 2019 142,905
o o8 Y : 174,615

Based on these estimates, the assigned reserves at Rosebud are sufficientto meet contractual obligations to the Colstrip Station.

If Rosebud continues to supply the Colstrip Station via contract extensions through 2030, an additional 138 million tons will be required. Sales
to other customers during this same period are estimated at 6 million tons, bringing total reserve requirements through 2030 to approximately
319 million tons. This exceeds the reserves available at Rosebud (which are adequate for planned operations through approximately 2028) and
require mining some of the "extended resources" (estimated at about 25 million tons) to fuel the plant through the study period. This need to
recover extended resources will be exacerbated by any additional third

* Two stripping ratio figures are commonly quoted. "Virgin" stripping ratio is the in-place (or "virgin") BCY divided by recoverable tons. The
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"effective” stripping ratio is the sum of in-place BCY and dragline rehandle BCY divided by the recoverable tonnage.
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party sales secured by WECO. In July 1999, WECO negotiated such a sale, committing 1.5 MTPY to Minnesota Power Company over a
multi-year contract (the contract term is confidential). Current market conditions are not generally favorable for third party sales of Rosebud
coal in terms of both price and quality. While we expect WECO will sell some additional third party coal, we would not, given this market
situation, expect such sales to be in large tonnages over the long term. Any such sales will, however, limit the reserves potentially available to
Colstrip beyond current contract commitments.

Beyond 2030, we believe that coal available from alternative sources will be less expensive than mining the "extended resources" at Colstrip.
While these "extended resources” will be available, they will probably not be mined.

3.10 COAL QUALITY

Coal quality estimates are based on analytical data gathered in the course of exploration of the deposit. This data is incorporated in the geologic
model and extrapolated to estimate in-place and product coal quality. The resulting estimates of delivered coal quality are discussed in this
section.

3.10.1 Data Extent and Adequacy

Extensive coal quality data were collected on both the Rosebud and, to a lesser extent, on the McKay coal seams during the WECO exploration
programs from the early 1970's through 1998. The extent of the available coal quality data is sufficientto categorize the coal quality estimates
as proven and probable. This provides a reliable basis for projecting future fuel quality.

3.10.2 In-Place Coal Quality

In-place quality is estimated from independent laboratory analyses of the full Rosebud Seam thickness and compiled using computer geologic
modeling techniques. Estimated in-place reserve quality by area is summarized below and on Table 3.2 following this text.

IN-PLACE AS-RECEIVED BASIS

MOISTURE ASH

SULFUR

AREA (%) (%) BTU/LB (%)
A 25.59 9.11 8,530 0.93
B 25.52 8.97 8,580 0.80
C 25.91 9.90 8,375 0.91
D 26.75 8.96 8,467 0.84
F 25.59 9.72 8,470 0.94
Average 25.91 9.61 8,436 0.90

Based on our review of the data and modeling procedure, we consider these estimates reasonable.
3.10.3 Selective Mining

The Rosebud coal seam is characterized by the presence of high sulfur and ash values in the top and bottom 6 to 12 inches of the coal seam.
This allows the mine to improve the quality of the product coal by selectively separating and discarding (or selling as waste coal) the top and
bottom of the seam, leaving only the higher quality middle portion. Thus the quality of the middle portion, which is sent to the Colstrip Station,
is not degraded by the poor-quality top and bottom material, as it would have been had the full seam been mined. This selective mining practice
enhances the product and is a significant consideration in estimating product coal quality.

To determine the thickness of poorer quality material, the exploration cores must be split and the top and bottom sampled and analyzed
separately. This "ply-by-ply" sampling technique is now standard procedure at Rosebud and reliably estimates the quality of coal recovered
using selective mining techniques.
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Unfortunately, prior to 1995, the importance of ply-by-ply sampling was not realized, and many of the earlier cores were analyzed as one
sample of the full seam thickness. In such a case, the quality of the full core is lower than can be achieved by selective mining, but it is not
possible to know by exactly how much, because separate analyses of top and bottom were not made. Much of WECO's pre-1995 exploration
data reflects these full-seam samples, and thus understates the actual quality of coal that can be produced. WECO therefore decided to derive a
global adjustment methodology that could be applied to thisolder data to accurately estimate probable product quality. This was the purpose of
a "Quality Assessment Study” undertaken in 1995, based on 27 cores in Area D, and some 51 core holes drilled in 1979 - 1981. This data
indicated the following typical quality variations in the seam:

IN-PLACE COAL QUALITY
AS-RECEIVED BASIS

MOISTURE ASH
SULFUR
INTERVAL (%) (%) BRTU/LB. (%)
e 2P 20.24 24.92 7,135 5.35
Middle. .t v it e e e e e e 27.05 7.92 8,577 0.67
2 e )1 I 22.96 26.15 6,456 2.58
(003 (11T 1= o O 26.75 8.96 8,467 0.84

Thus, by selectively mining the coal (separating or not taking the top 6 inches and bottom 12 inches), the coal quality is improved, with a
decrease in sulfur of 0.17% (0.84% - 0.67%), a decrease in ash of 1.04% (8.96% - 7.92%), and an increase of 121 Btu/lb.

To utilize the older data insofar as possible in conjunction with the 1995 ply-by-ply analysis, WECO derived adjustment factors for estimating
recoverable coal:

- For predicting mined coal quality; weigh the 1995 drilling program quality results and the as-mined quality results equally.
- For predicting mined coal quality other than sodium, give the pre-1995 results weighting factor equal to 20% of the 1995 program results.

- For predicting mined sodium, weigh all results equally. This decision was based on an observation of better agreement between drilling
program sodium results than between other quality characteristics.

The above adjustments were made to the Area D database, and the resulting estimated recoverable coal quality by WECO is based on these
factors. Similar types of adjustments were derived for Areas A, B, and C and correlated to recovered coal quality. WECO has not determined
an adjustment factor for' Area F because there has been no coal mined to form a basis for the adjustment

BOYD has reviewed this adjustment procedure for predicting recoverable coal quality, and considers it reasonable.
3.10.4 Recoverable Coal Quality

The recoverable coal quality for Areas A and B are projected from the WECO computer model. The recoverable coal quality for Areas C and D
was estimated from in-place coal quality using the adjustment factors discussed above. Recoverable coal quality for Area F was not estimated
by WECO because no coal has been mined in Area F, and no sampling has been done on a ply-by-ply basis.

For purposes of this report, BOYD applied the parameters from the 1995 drilling program in Area D (the difference between the coal and the
composite intervals) to estimate recoverable quality in Area F. The estimated recoverable coal quality of the Rosebud Mine reserves is
summarized below and detailed on Table 3.2.
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RECOVERABLE COAL QUALITY
AS-RECEIVED BASIS

MOISTURE ASH SULFUR NA(2)0
AREA (%) (%) BTU/LB (%) ($ IN ASH)
Assigned Reserves:
2 o T 25.97 9.32 8,509 0.68 0.49
2 =T T 3 26.83 7.95 8,558 0.62 0.58
26.16 9.02 8,520 0.67 0.51
Supplemental Reserves:
28 o =T T 25.54 8.91 8,713 0.72 0.54
Area B. .t e e et e 25.51 8.85 8,739 0.72 0.30
28 o =T 25.29 8.68 8,591 0.77 1.05
25.36 8.74 8,634 0.75 0.84
Total ResServesS. . ...u e ieenannenenns 25.85 8.91 8,564 0.70 0.64

Recoverable coal quality generally meets contract specifications. However, there are "pockets” of high-sodium coal that could be problematical
for Units 1 & 2, even when product quality is within specifications. One such pocket will be encountered in Area D (which supplies Units | &
2) late in the contract life. Alternative mining plans or blending with Area C coal may be desirable at that time.
Following this text are:

Tables

3.1: Coal Resource Summary

3.2: Coal Quality Summary
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TABLE 3.1

COAL RESOURCE SUMMARY
ROSEBUD MINE
ROSEBUD COUNTY, MONTANA
FOR
CHASE SECURITIES INC.
BY
JOHN T. BOYD COMPANY
MINING AND GEOLOGICAL CONSULTANTS
SEPTEMBER 1999

COAL TONS OVERBURDEN*
SEAM =~ mmmmmm oo e VIRGIN
THICKNESS IN-PLACE RECOVERARBLE DEPTH BCY STRIP RATIO
AREA ACRES (FT) (000) (000} (FT) . (000} BCY/TON
ASSIGNED RESERVES:
Area C:
C West. ... i 760 23.7 31,418 29,533 83 101,308 3.4
C North.....oiiiiiinenen.. 718 23.7 29,678 27,897 66 76,339 2.7
CCentral.......... ... 479 21.7 18,183 17,092 101 77,758 4.5
C East. ..ty 777 23.7 32,036 30,114 118 148,247 4.9
C South....... ..., 1,011 22.7 39,992 37,592 111 180,496 4.8
Subtotal -- Area C.... 3,745 23.2 151,307 142,228 97 584,148 4.1
Area D.....iiiiiiiiiiia., 1,040 23.6 42,7717 40,211 112 187,256 4.7
" Total ~-- Assigned..... 4,785 23.3 194,085 182,439 128 771,404 4.2
SUPPLEMENTAL RESERVES:
Area AL ..ttt 2601 22.0 10,000 9,400 150 63,146 6.7
Area B..... ittt 638 24.5 27,234 25,600 128 131,482 5.1
Area F....iiiiiiii i, 2,400 20.4 85,000 79,900 100 387,060 4.8
Total -- Supplemental... 3,299 21.3 122,234 114,900 109 581,689 5.1
TOTAL RESERVES................. 8,084 22.5 316,319 297,339 104 1,353,093 4.6

* Estimated by BOYD based on WECO geologic model.

Note:

"Assigned" = Reserves assigned by WECO to current Colstrip Plant contract commiittments. .
"Supplemental” = Reserves not included in current mining plans but considered mi’neable by WECO.

All reserves are classified as "Proven™ and "Probable.”

315
319




TABLE 3.2

COAL QUALITY SUMMARY
ROSEBUD MINE
ROSEBUD COUNTY, MONTANA
FOR
CHASE SECURITIES INC.
BY
JOHN T.BOYD COMPANY
MINING AND GEOLOGICAL CONSULTANTS
SEPTEMBER 1999

AS-RECEIVED BASIS

IN-PLACE RECOVERABLE
RECOV. — =—mmmmm e ——— NA(2)0
TONS MOISTURE ASH SULFUR MOISTURE ASH SULFUR IN ASH
AREA (000} (%) (%} BTU/LB (%) (%) (%) BTU/LB (%) (%
ASSIGNED RESERVES:
Area C:
C-West.....coiiiiiiininannn, 29,533 26.33 8.79 8,448 0.85 26.00 9.55 8,512 0.67 0.35
C-North........ ... ... ..., 27,897 25,867 2.98 8,330 0.98 25.96 2.30 8,506 .69 0.31
C-Central........oooiion... 17,092 25.45 10.37 8,305 0.99 25.94 9.23 8,505 0.69 1.22
C-East.. ..., 30,114 26.54 9.61 8,437 0.81 26.02 9.38 8,511 0.67 0.58
C-South........ ... .. ... 37,592 25.45 10.73 8,335 0.93 25.94 9.15 8,508 0.68 .34
Subtotal ~- BArea C..... 142,228 25.91 9.90 8,375 0.91 5.97 9.32 8,509 0.68 0.49
Area D.viinriiii i it ii e 40,211 26.75 8.96 8,467 0.84 26.83 7.95 8,558 0.62 0.58
Total -~ Assigned...... 182,439 26.09 9.69 8,396 0.89 26.16 9.02 8,520 0.67 .51
SUPPLEMENTAL RESERVES:
AYea B...vvrininn e 9,400 25,59 5.11 8,530 0.93 25.54 8.91 8,713 0.72 0.54
25,600 25.52 8.97 8,580 0.80 25.51 8.85 8,739 0.72 06.30
79,900 25.59 9.72 8,470 0.94 25.29 8.68 8,591 0.77 1.05
Total --Supplemental... 114,800 25.57 9.50 8,499 0.91 25.36 8.74 8,634 0.75 .84
TOTAL RESERVES....... ...t 297,339 25.89 9.62 8,436 0.90 25.85 8.91 8,564 0.70 0.64
S 3-16
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ROSEBUD MINE
4.1 INTRODUCTION

The Rosebud Mine is a large surface coal mining operation owned and operated by Western Energy Company (WECO). WECO is a subsidiary
of Entech, Inc., which, in turn, is an affiliate of Montana Power Company.

This chapter reviews the existing mine, its equipment, facilities, production capabilities, and operational performance in the context of the
mine's reliability as a long-term supplier. Future mining plans and projected operating costs are also addressed.

4.2 PRESENT MINE
4.2.1 Mine Background

The Rosebud Mine was opened in 1968 to provide coal to the Corette Station. In 1975, withthe construction of Colstrip Units 1 & 2, the mine
expanded to a 5-million-ton per year (MTPY) capacity with a 60 cu. yd. Marion 8050 dragline working in Area E. In 1976, a second dragline
was installed in Area B to produce coal under long-term supply contracts with Northern States Power (NSP) and Wisconsin Power and Li ght
(WPL). Area C was opened in 1983, dedicated exclusively to Units 3 & 4. Tn 1986, Area E was depleted and Area D begun for Units 1 & 2.

In 1995, the contracts with NSP and WPL expired, and were not renewed by the utilities. Similarly, in 1996 the Corette Station began buying
coal from the Southern Powder River Basin (SPRB) in place of its traditional Rosebud tonnage. As a result, Rosebud Mine production
decreased from over 13 MTPY in 1994 to 8 MTPY in 1996. Annual mine production since 1972 is summarized:

AVERAGE
PERIOD TONS/YR
(000)
1972 - 1975 4,745
1976 = 1980 10,363
1981 - 1985 10,742
1986 - 1990 13,342
1991 - 1995 12,956
1996 7,779
1997 9,127

1998 10,499

The reduction in mine production since 1994 has left some idle capacity in stripping and coal handling equipment. Other equipment has been
retired or transferred to the areas producing coal for the Colstrip Station. :

Production is curtently limited to fuel for the Colstrip Station, and coal for a few smaller customers, including:

- Great Lakes Coal and Dock purchases coal for resale as industrial and stoker coal. This tonnage is limited, estimated at 200,000 tons annually.
- Colstrip Energy Limited Partners (CELP) puréhase "waste coal" (the high sulfur, high ash coal cleaned from the top of the seam in the normal
course of mining) for consumption in their plant located north of Colstrip. This material is typically in the range of 240,000 tons per year and is
sold under separate loading and transportation agreements.

- Advanced Coal Conversion Process (ACCP) takesup to 450,000 tons per year from Area A, which provides feedstock to produce

approximately 300,000 tons of low sulfur, high Btu syncoal. Approximately 200,000 tons of this is planned for sale to Units | & 2, while the
balance would be sold to industrial or other customers.
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The Rosebud Mine has difficulty competing in current utility coal markets for rail-served plants, and WECO's mine plans as of March 1999 do
not provide for sales other than the Colstrip Station and the small customers noted above.

In July 1999, WECO negotiated an agreement to sell up to 1.5 MTPY to Minnesota Power Company over a multi-year term (the precise term of
the agreement is confidential). Producing this additional tonnage is within the instatled capacity of the mine with only minimal additions of
labor and equipment. This additional tonnage could engender a change in mining plans; however, our understanding is that the mine will
generally follow currently planned pit progressions, and any change would be minor. Revisions to the mining plans and cost projections in our
March 1999 report as a result of the sale to Minnesota Power are beyond the scope of this update. We consider it unlikely that such revisions, if
they were made, would substantially affect the findings of that study.

WECO will continue to work to sell coal into the broader utility market, and may successfully secure some future sales. We would not,
however, expect these sales to be in large volumes over long terms.

Although the mine is managed as a single integrated complex, contractual provisions relating to reserve dedication, capital equipment
assignments, and cost allocations tend to create two separate mines. For purposes of planning, budgeting, and costing, the Area C operation
(supplying Units 3 & 4) and Area D (supplying Units 1 & 2) are quasi-independent mines.

4.2.2 Recent Performance

Recent operational performance data for Rosebud are shown on Table 4.1 following this text, and are summarized below:

1995 -
1998
AVERAGE
Production (Tons/Yr = 000) v v vt ittt ittt ettt e et e 9,664
QUaLity: ASh (B it ittt it i e e e e e e e e e e e e e 9.44
B B ol ) S 0.74
w0 0 o T 8,526
Overburden Removal:
Effective BCY/Yr (000) viv v v oo e PO 36,739
Stripping Ratio (BCY/TON) vt vt o eiom st aeeeaeeneneenens 3.80
Labor Force (No. of Employees) ™. . vttt ieeannnarens 288
Labor Preductivity (Tons/Empl-Hr)......... e e e e : 16.1

* All employees -~ 1996 and 1997 only

Reported 1999 production through August totaled 6.9 million tons. Mine performance hasbeen reasonably consistent over the period reviewed,
with the exception of market-driven production decreases. We consider the mine reasonably well designed and managed, although there is
potential for-improvement in operational performance.

4.2.3 Infrastructure and Equipment
Mine infrastructure, such as buildings, roads, power distribution, and coal handling facilities, is adequate to support production in excess of
fevels planned for the Colstrip Station. Over time, various upgrades and modifications will be necessary, and systems such as roads and power

distribution will have to be expanded. Overall, the mine infrastructure is in good condition and adequate to supply the Colstrip Station.

Mine equipment data were reviewed and major items viewed in the field to generally assess condition and suitability for the operation. WECO
provided supplemental information on equipment lifetime operating
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hours and percent mechanical/electrical availability for 1997 and 1998 (an indicator of condition). This data is summarized in Appendix A and
discussed below.

- Draglines. The draglines are the primary mining tools and appear to be in good condition, achieving generally acceptable availability. The

machines are atan age where regular maintenance and major overhauls are a necessity to prolong the machine's useful life. Given such regular
maintenance, and the excess capacity available due to production cutbacks, the draglines are adequate for the needs of the Colstrip Station.

- Shovels. As withthe draglines, the shovels are performing at acceptable levels but will require regular maintenance and overhauls.

- Coal Haulers. WECO's coal hauler fleet, particularly for Area D, is relatively old. These machines are adequate now because there is excess
capacity; however, they will require major rebuilds or replacement in the near future. Monies for these rebuilds/replacements are included in
fuel cost projections.

- Mobile/Support Equipment. Other equipment at the mine appears to be in fair operating condition, but is, in many cases, relatively old. A
number of these items will require replacement in the near future,

The equipment fleet is adequate (or has excess capacity) to reliably supply the needs of the Colstrip Station and planned third party sales.
However, the equipment is relatively old, and capital expenditures for rebuilds and replacements are incorporated in the cost projections.

4.2.4 Labor Force

The January 1999 labor force at Rosebud numbers approximately 315, including administrative personnel. This represents a 22% reduction
from the mine's peak employment in 1992 - 1994. Personnel assignments are approximately as follows:

NUMBER OF EMPLOYEES

SALARIED HOURLY
TOTAL

Management. . .o v i e e e e e e e e e . 4 —_ -4
Administrative............. P 52. 7 59
BUBLOLAL .t ettt e et e i e 56 7 63

Operations:
Area D —== Production.........uiiiiin i inennennn 4 45 49
- Malntenan e . L i i i e e e e e e e e 5 24 29
Subtotal.......ovenn... R ST 9 69 78
Area C == ProducChion. .. ... .c.u it ininedneennn 5 - 66 71
-~ Maintenance. .. ...t e e e e 6 45 51
Subtotal. .. .. e e e 11 111 122
CELP Load/Haul. ...ttt ited ittt e i eean - 7 7
ACCP Plant ... it e e et e e e e e e e e e, 2 14 16
Area C CoONVeYOT . ittt it i et ettt it st eess e eeenennns 2 13 15
Other . i e e e e e 1 13 14
Total —— Operations.....c.i ittt enenns 25 227 252
Total —— BAll. .. e e e e e 81 234 315

Labor productivity averages 15 - 17 tons per employee hour (TPEH). This is within the typical range for mines with comparable equipment,
production levels, and conditions.
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The hourly workers at Rosebud are represented by the International Union of Operating Engineers under two separate collective bargaining
agreements (one for the mine and one for the conveyor and ACCP facility). These specify competitive hourly pay rates in the range of $20/hr to
$22/hr, and provide management adequate flexibility relative to work schedules, assignments, etc. The agreements, which include no-strike
clauses, extend through 2001. Generally, labor relations at Rosebud have not been contentious. Absenteeism, turnover, accident rates, etc., are
within typical ranges in the industry.

The Rosebud labor force is stable, and provides adequate skills and abilities to reliably operate the mine.
4.2.5 Operating Costs

WECO provided data on direct mine operating costs for 1997 and 1998, and supplemental data for 1996. This information was reviewed to
determine whether the costs were reasonable as compared to industry norms, and to identify any areas of particularly high or low costs.

Average direct operating costs for 1996, 1997, and 1998 (11 months) are summarized:

$/TON
1996%* 1997 1998
AVG.
Direct Mining Expensé
Overburden Removal. ... ... eenannenns 1.29 0.92 1.16
1.12
Coal Loading & Hauling.........ceuemeueennnn. 1.20 0.82 0.78
0.91
Reclamation. v it ittt e i e e e e e e e 0.89 0.40 0.25
0.48
Crushing/Conveying. . ... ...t eeunnnnennnn 0.40 0.34 0.29
0.34
Supervision/Engineering. .. ....iv.iveeaeaeanan 0.50 0.28 0.28
0.34 -
B O ol o V= N 0.23 0.30 0.30
0.28
Subtotal.o.eeeiveinni.. B S 4.51 3.06 3.07°
3.47 '
Other Costs
Lease Rents & RECOXAS. .t v i vt meerinneneennnnn 0.02 0.01 0.01
0.01 . ) ; ‘ ;
A & G and Overheads.......cvue... e e e e 1.67 0.85 0.65
1.01 .
CSubtotal. . e e e 1.69 0.86 0.66
1.02
B T o I 6.20 3.92 3.72
4.49

* Cost data not verified; included for comparison purposes only.

Note that these costs do not include depreciation, depletion, and amortization, nor do they incorporate the substantial production tax and royalty
expense incurred by the mine.

The costs, as shown, reflectsignificant cost reductions achieved in 1997 and 1998 in spite of a higher stripping ratio. Much of this reduction is
in the A & G and Overheads category, although reductions in operational areas are evident as well. Reductions in A & G reflect cutbacks at the
mine and at WECO's head office, as well as changes in overhead allocation methodologies that have reduced costs allocated to the mine. Under
the Amended and Restated Units 3 & 4 Coal Supply Agreement, future A & G charges will be determined by parameters established by an
independent accounting firm.
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WECO's future plans assume these cost reductions can be maintained over the long term. BOYD agrees that costs in 1998 are more likely to be
representative of future operations than costs in earlier years, and cost estimates presented herein are developed accordingly.

4.3 COAL HANDLING AND TRANSPORTATION
Coal for Units 1 & 2 is hauled to the Area D tipple, crushed, and conveyed directly to the lowering well serving the power plant stockpile. The

facility is equipped with a 250-ton capacity truck dump hopper, McNalley Pittsburgh double roll primary crusher, and American Pulverizer
AC-7F secondary crusher. Rated
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facility capacity is 1,250 tons per hour (TPH) of minus 2-inch coal. The crushed coal can also be conveyed to a 190-ton rail car loadout bin for
third party sales.

The Area C crushing and conveying system, serving Units 3 & 4, incorporates primary and secondary crushing facilities, a 4.2-mile overland
conveyor system, and various ancillary facilities. Major components of this system are:

- Area C truck dump withtwo 250-ton dump hoppers feeding two parallel single roll primary crushers which reduce the coal to minus 8 inch
size. Each circuit is rated at 1,875 TPH and is capable of independently feeding the overland conveyor system.

- Secondary crusher, including tramp iron magnet and two McLanahan 30" x 72" double roll crushers sizing the coal to minus 3 inches.

- Overland conveyor system, including 22,203 ft of conveyor in five flights with2,200 total drive hp. Conveyors are 48", travel at 800 fpm, and
the systemis rated at 1,875 TPH.

- Ancillary facilities include a dust collection system, water supply, and electrical, mechanical, and maintenance buildings.

The overland conveyor delivers coal directly to the Units 3 & 4 coal handling facility. This facility is rated at 1,550 TPH, which limits the
effective capacity of the overland conveyor.

The existing conveyor system operates reliably and is adequate for projected fuel needs for Units 3 & 4. Overall, the Rosebud coal handling
facilities are suitable for the plant.

4.4 ENVIRONMENTAL AND PERMITTING

The Rosebud Mine operates under a number of environmental-related permit provisions, the most important of which are incorporated in the
Surface Mining Permit issued by the Montana Department of Environmental Quality. This permit is in conformance with requirements of the
Surface Mining Control and Reclamation Act (SMCRA) and subject to oversight by the Federal Office of Surface Mining.

The environmental and permitting status of the Rosebud Mine was discussed with WECO personnel, and the permit documents reviewed to
identify any issues that could affect the continued operation of the mine. The mine's records of inspections and regulatory compliance activities
were also reviewed. ‘

WECO iskgenerally in compliance with applicable laws and regulations as they are enforced in the region. The reclamation effort is good, and
the mine has won several awards for excellence in mined land reclamation. :

Major outstanding environmental issues are minimal. There -have been questions raised about the probable hydrological consequences of
mining in Area C under the "least cost” mining approach. Mine staff considers these questions related mostly to lack of data, and believes the
issue will be resolved favorably. If for some reason regulatory authorities did not approve these permit changes related to "least cost" mining,
the previous mine plan (a "levelized" approach) provides an alternative. This previous plan is fully permitted, and, Wlnle it would not have
certain of the benefits of "least cost” mining, it could be followed with no interruption to mining operations.

Certain portions of Area D are not within the currenﬂy permitted area. This permit modification is expected to be approved in 1999.

Planned mining through 2019 will concentrate in areas that are currently active and where the environmental issues are well defined. Area F,
which is planned for mining after 2019, is less well defined. While mine personnel are unaware of any environmental limitations associated
with Area F, there is still a degree of uncertainty.

Overall, our review indicates that environmental and permitting activities at Rosebud are consistent with industry norms. There do not appear to
be any environmentally related issues that constitute a "fatal flaw" or pose a significant risk to the fuel supply.
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The "least cost" mining approach will result in extensive final pits at the conclusion of mining. These are expensive to reclaim and will
constitute a significant liability. WECO indicates that the liability is fully funded for Area C at this time (except for Puget Sound Power &
Light's share, which is on an accrual basis). Area D is funded via an accrual. Asa result, the Colstrip Station owners should not have any
outstanding obligation asregards final reclamation at the conclusion of the current contracts. BOYD has not verified the sufficiency of these
accruals or legal obligations for final reclamation.

4.5 MINING PLANS

By assignment, BOYD projected future operations over a 30-plus year period extending from July 1, 1999, to December 31, 2030. This
significantly exceeds WECQO's planning horizons, which extend through the expiration of the existing contracts in 2009 (for Units | & 2) and
2019 (for Units 3 & 4). WECO has developed two independent plans along these lines, one to satisfy each contract. We reviewed WECO's
plans and believe they are generally accurate and represent a logical exploitation of the deposit. To extend these plans through 2030, we
assumed that operations will continue beyond WECO's plan without major changes in production levels, methods, or equipment. The extended
mining plan will recover the remaining supplemental reserves (Areas A, B, and F) and, in the final 2-3 years (2028 and later) certain deeper
coal resources available via alogical continuation of WECO's planned operation.

WECO's plans are based on typical or historic plant consumption levels of
2.85 MTPY for Units 1 & 2 and 6.5 MTPY for Units 3 & 4. Based on input from R.W. Beck, we have modified the plans to produce 3.02
MTPY for Units | & 2 and 6.971 MTPY for Units 3 & 4. These tonnages are consistent with station generation plans.

WECO's plans, which form the basis for mine plan and cost projections presented herein, do not incorporate the 1.5 MTPY sales to Minnesota
Power under the contract negotiated in July 1999. Revisions to the projections herein to include this tonnage are beyond the scope of'this
update. We consider it unlikely that such revisions, if made, would substantially affect the fuel cost projections presented herein.

This section discusses WECO's mine plans and BOYD's extensions through 2030.
4.5.1 Planning Concept

Units 1 & 2 are supplied by Mining Area D. WECO's plan projects this to continue, scheduling mining in Area D through year 2010 and thus
covering projected coal sales through the end of the coal sales contract in 2009. Coal quality is a key design criterion, with areas of high sodium
coal (Na(2)O in ash) deferred until the last years of the plan. Also, late in the plan, the mine will encounter areas of relatively deep, high-ratio
coal.

BOYD's modification ofthe WECO plan assumes the contract will be extended and Area D worked to depletion in 2010. After that, the
operations fueling Units | & 2 will move to Area B, depleting the remaining "supplemental” reserves, then to Area A, also depleting the
available supplemental reserves. In the later years of the plan, the mine returns to Area B and recovers additional, relatively deep cover coal
from the "extended resource” area. This mining schedule is shown on Table 4.2 following this text.

Units 3 & 4 are fueled by the Area C operation. The mine-planning philosophy for Area C is a "least cost" approach originally proposed in
conjunction withan arbitration of the coal supply contract. The current contract mandates this "least cost” mining, and WECO has developed
mine plans accordingly. The "least cost” approach favors mining of low cover, low strip ratio reserves first, deferring high cost coal until later
in the mine life. As a result, initial costs are low, but will increase over the life of the mine. )

WECO's mine plan projects continuing operations in Area C through contract termination in 2019. At that time, the available reserves within
currently defined mining limits in Area C will be effectively depleted. BOYD's modifications assume production consistent with projected
Units 3 & 4 burn, and that after depletion of Area C, operations move to Area F for the duration of the study period.

Mining in Area C is not progressing precisely according to plan due to delays in obtaining federal coal leases. As a result, the current near-term
plan is not integrated with the long-term plan for the area. For
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purposes of this report, we have modified the long-term plan to be consistent with the short-term situation at Rosebud as of January 1999. This
modification presents a reasonable projection of future mining suitable for this study, but may not precisely reflect WECO's formal plans. This
mining schedule is shown on Table 4.3 following this text.

4.5.2 Production Requirements

Mine production requirements for purposes of this study are based on estimated fuel needs of the Colstrip Station, as provided by R. W. Beck*,
and anticipated sales to other customers, exclusive of tonnage committed to Minnesota Power in July 1999. That customer base is assumed to
remain constant through year 2030 (i.e., coal contracts are assumed to be renewed). Resulting production requirements for the Rosebud Mine

over the 1999 through 2030 timeframe are 319 million tons, as shown below:

TOTAL AVG. PER

YEAR
TONS (000) TONS {(000)

Colstrip Unitse 1 & 2. . ittt ittt i i 93,960 2,983
Colstrip Units 3 & 4. ..ttt e et ti e e 218,805 6,946
CELP Power Stabtion™ . ...ttt it eeeeeeanennas 7,875 250
Great Lakes Terminal.......c.ur et e nnnneennceenanns 6,300 200

319,065 10,129

* Waste coal -- not included in totals.

The projected annual coal production tonnage for the Colstrip station reflects the fuel requirements provided by R. W. Beck, adjusted based on
the thermal content (Btu/lb) of the coal produced from each mine area over the study period.

Other assumed purchasers of Rosebud production include the CELP Power Station (which consumes waste coal) at 250,000 tons per year and
industrial sales (Great Lakes) at 200,000 tons per year. "Waste" coal supplied to the CELP Power Station is selectively removed from the upper
6 inches of the Rosebud seani in conjunction with Area C operations supplying Colstrip Units 3 & 4. :

- Coal for the Great Lakes Terminal is mined along with production for the Colstrip Units 1 & 2 from Areas A, B,and D.

Additional coal is produced as feedstock for the ACCP plant. Current plans are to mine that coal from Area A, although it could also come from
Area C or D. For purposes ofthis study, we have assumed that any ACCP coal mined from Area C or D would be offset by synfuel sold to
Units 1 & 2 and thus not impact overall productlon requirements. The ACCP operatlou will most likely close in 2007 when available-tax credits
end.

4.5.3 Mining Sequence and Schedule

The mining sequence is designed to advance from lower to higher strip ratio areas. The sequence to supply Colstrip Units 1 & 2 continues
current operations in Area D until reserves are depleted in 2011, then moves to Mine Areas A and B.

*R. W. Beck provided the following fuel requirements for planning purposes:
-- Corette Station: 810,000 Tons per Year at 8,330 Btu/lb. -- Colstrip Units 1 & 2: 3,020,000 tons per year at 8,558 Btu/lb. -- Colstrip Units 3- &
4: 6,971,000 tons per year at 8,509 Btu/lb. .

These production assumptions are adjusted for variations in coal quality to supply the required total Btu.
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The Units | & 2 mining schedule and total coal recovered is shown in detail on Table 4.2 and summarized below:

UNITS 1 & 2 MINING

MINE YEARS COAL RECOVERED EFFECTIVE
RATIO*

ARFA OF MINING (TONS-000) BCY/TON
D 1999 - 2011 40,190 5.7

B 2012 - 2019 25,316 6.3

A 2020 - 2022 9,400 6.8

B 2023 - 2030 25,354 9.7
Total 100,260 7.0

* Effective stripping ratio includes dragline rehandle.

Coal supply to Colstrip Units 3 & 4 assumes continuation of mining in Area C and subsequent relocation to mine Area F. Mine Area C
encompasses a 4 mile by 9 mile area and is comprised of five sub-areas. Al} of these sub-areas are mined concurrently, based on the "least cost”
design concept. The schedule of mining in Areas C and F is shown on Table 4.3 and summarized below:

UNITS 3 & 4 MINING

MINE YEARS COAL RECOVERED EFFECTIVE

RATIO* :

AREA OF MINING (TONS-000) BCY/TON

C 1999 - 2019 142,905 5.0

F 2020 - 2030 75,900 6.0
218,805 5.4

* Effective stripping ratio includes drag]ine_rehénd]e.

These planned mining sequences are consistent with WECO's long-term planning concept, but assume no outside sales (except as noted) and
continuing coal consumption by Colstrip at the estimated rates.

4.5.4 Mining Equipment

The mining equipment in the long-term plan is initially the same as currently in use at the Rosebud Mine. As the operation advances into areas
of higher strip ratio and consequent increased overburden volumes, additional mining equipment is purchased to supplement the present fleets.

The four existing draglines, one Marion 8200 and three Marion 8050s, are projected as the primary stripping machines. Presently two of the
draglines are operated regularly, witha third operated intermittently. The use of the draglines is projected to increase unti} all four machines are
scheduled for continuous operation in the late years of the mine plan.

The draglines are supported by a fleet of large dozers (CAT D11 class). This fleet prepares an extended bench from which the draglines
operate. The annual quantity of overburden the dozers push gradually increases over the mine life, and the dozer fleet is projected to expand
through additional purchases according to these overburden volume increases.

The combined dragline and dozer fleets move all overburden at depths less than 180 feet. Where overburden depth exceeds 180 feet, the
overheight material is assumed to be handled by contract earthmovers. The overheight material is approximately 2% of total overburden




volume, and therefore the contract operations are limited.

Coal loading methods and equipment types are projected to remain the same as at present in WECO's mine plan and as extended to 2030. The
two oldest coal-loading shovels are scheduled for replacement, as is the fleet of coal haulers. The present 120-ton and 160-ton coal haulers are
assumed to be replaced with 200-ton haulers. The number of coal haulers is also increased in later years of the mine life as haul distances
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increase. Coal mining support fleets, including front-end loaders, drills, road graders, and water trucks, are replaced at typical unit life. The
number of machines assigned to road maintenance is supplemented as haul distances increase.

4.6 COST PROJECTIONS

4.6.1 Cost Estimating Parameters and Assumptions

Capital and operating costs are generally estimated based on cost history atthe Rosebud Mine. Where past costs may not be representative of
planned operations, typical industry cost parameters are applied. For estimating purposes, costs are expressed on a functional unit basis {ie.,
$/BCY for overburden removal, $/ton-mile for coal hauling, etc.).

Total mining costs are directly related to the material volumes (overburden and coal) moved in each year of the plan. Inasmuch as overburden
volume increases gradually over the plan life, production costs increase correspondingly. Major cost estimating parameters and assumptions in
the plan are:

- Present coal sales tonnages are assumed to continue beyond expiration of the current contracts.

- Current mining equipment types (draglines, dozers, shovels, ete.) will be used for future mining. No major new technologies are envisioned,
although certain upgrades are incorporated.

- Mining equipment application will continue as at present. Primarily, the overburden stripping will include dozer pre-bench and dragline
extended bench operations.

- Stripping and loading equipment productivities remain constant over the plan term.

- Capital expenditures for mining equipment replacement are scheduled based on typical industry machine life.

- Rebuild capital has been included for the draglines and coal-loading shovels at typical intervals in the life cycle of these machines.
- Coal haulage costs reflect the addition of larger capacity coal haulers and greater efficiency related to longer haul distances.

- Projected operating costs include accruals to fund final reclamation of the mines. These accruals are reflected in fuel costs only to the extent
allowed by the existing supply agreements. ‘ ‘

All costs are projected in 4th quarter 1998 dollars with no allowance for inflation. Costs iriclude the direct cash cost for mine operations along
with estimated capital expenditures. The estimates presented in this chapter do not include royalties, production taxes, and non-cash costs such
as depreciation and depletion.

The impact on overall mine costs resulting from the additional 1.5 MTPY sold to Minnesota Power has not been quantified. We expect the
overall effect on a per-ton basis to be limited to reductions in certain fixed cost components, and possibly some additional capital expenditures.
We cannot reliably estimate these cost impacts at this time; however, we do not believe overall mine costs on a per-ton basis would change
substantially from estimates presented herein.

4.6.2 Operating Cost Estimates

Operating costs are projected individually for the Units 1 & 2 coal supply (Areas A, B, and D) and for operations supplying Colstrip Units 3 &
4 (Areas C and F and the conveyor). ‘ '
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Estimated operating costs over the 1999 through 2030 study period are shown in detail on Tables 4.2, 4.3, and 4.4 at the end of this chapter and
are summarized below:

MINING COST -~ 1998 $ PER TON
THROUGH EXTENDED
CONTRACT THROUGH
MINE/OPERATION 1999 2000 2001 2002 TERM* 2030 AVERAGE
Units 1 & 2 (Areas A, B & D)
Overburden Removal................ 1.71 1.69 1.37 1.12 1.65 2.27 2.03
Coal MINIng.....uveieieiininnnennn 1.06 0.95 1.02 1.05 1.01 1.13 1.09
Reclamation....e v ene e inneneanns 0.37 0.37 0.37 0.37 0.37 0.37 0.37
L8 5 L 1.33 1.33 1.33 1.33 1.33 1.33 1.34
Total —— 1 & 2..niueenn. 4.47 4.34 4.10 3.87 4.36 5.12 4.84
Units 3 & 4 (Areas C & F)
Overburden Removal.......coeueuens 0.76 0.60 0.61 0.62 1.59 1.75 1.54
Coal Mining....o.eeeivevaennvnnann 1.08 1.12 1.22 1.26 1.10 1.59 1.28
Reclamation. . v.eee e ieeennerenans 0.37 0.37 0.37 0.37 0.37 0.37 0.37
Other . i it it i i i e i e 1.36 1.29 1.29 1.29 1.29 1.30 1.29
Subtotal....... ... it 3.5¢6 3.38 3.49 3.54 4.35 5.01 4.48
CONVEY O e et e vt e e sonesensennansnes 0.22 0.22 0.22 0.22 0.22 0.22 0.22
Total -- 3 & 4.......... 3.78 3.60 3.71 3.76 4.57 5.23 4.70

* 2003 through 2009 for Units 1 & 2, and 2003 through 2019 for Units 3 & 4.

Operating costs gradually increase over the plan period, reflecting the advance of operations into higher strip ratio reserves. Conveying costs
remain essentially constant over the plan term; however, truck haulage costs (included in "Coal Mining") increase somewhat as haul distances
increase. ' '

4.6.3 Capital Costs

Projected capital expenditures in the plan total $242 million over the 1999 through 2030 term. Capital costs by mine area are shown on Tables

42,43, and
4.4, and summarized below:

CAPITAL EXPENDITURES  ($-000)

UNITS 1 & 2 UNITS 3 & 4 CONVEYOR

(A, B, & D) (C & F) SYSTEM
Site Preparalbion. .. ittt ettt et e e 3,185 5,262 0
Buildings & Infrastructure............ ..o .on.. 6,375 11,186 0
Mining EqQuipment. ... ...ttt ittt e 69,285 113,965 6,990
SUPPOTL EQUipmMeEnt .. vttt ittt bt e m et et et e e 8,065 17,936 0
e o B 86,910 148,349 6,990

The majority of capital expenditures (almost 80% of total) are for mining equipment replacement, rebuilds, and fleet expansion. Due to the age
of much of the existing equipment, significant capital expenditures, approximately $67 million (28% of total), are scheduled between 1999 and
2005. These expenditures are considered necessary to maintain mine productivity and assure fuel supply reliability.

Actual capital expenditures for 1999 are, based on conversations with WECO personnel, reasonably consistent with projections. Exceptions are
the acquisition of the federal coal leases, which was more costly than planned ($4.4 million vs. $4.0 million), and certain new equipment, which
will be leased rather than purchased. Other planned capital purchases are in process, but may not be completed in 1999.
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4.7 GENERAL COMMENTS

The Rosebud Mine has been producing coal for the Colstrip Power Station for over 20 years and is a proven reliable fuel source. In BOYD's
opinion, the mine is capable of continuing to supply contracted fuel supplies through the term of the current contracts. The age of current
mining equipment fleets is a concern, and significant capital expenditures in an equipment upgrade program are planned for and incorporated in
cost projections herein.

There are areas of risk or uncertainty relative to mine operations and costs. These include:

- Renegotiation of hourly workers' collective bargaining agreements in 2001.

- Leasing of federal reserves in Area C.

- Higher sodium content coals in Areas D and F that may require blending.

- Permitting issues related to probable hydrologic consequences of mining in Area C.

We do not consider any of these uncertainties as likely to significantly affect the fuel supply.

Projections beyond the current contract terms to 2030 are more speculative. While there is no guarantee, we consider it likely that adequate
reserves and resources will be available and that the mine will be capable of continuing to supply coal at costs and volumes projected.

Beyond 2030, the remaining available coal resources will be higher ratio "extended resources” which would be relatively expensive to mine.
We consider it likely that lower cost fuel would be available from other sources (specifically the SPRB) at that time, and that Rosebud

operations will cease.

Following this text are:

Tables:
4.1: Historical Performance Summary
4.2: Mine Plan and Cos’t Estimate -- Units 1 & 2
4.3: Mine Plan and Cost Estimate -- Units 3 & 4 - |
4.4: Conveyor Operatiﬁg Cost Estimate |
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TABLE 4.1

HISTORICAL PERFORMANCE SUMMARY
ROSEBUD MINE
ROSEBUD COUNTY, MONTANA
FOR
CHASE SECURITIES, INC.
BY
JOHN T.BOYD COMPANY
MINING AND GEOLOGICAL CONSULTANTS
SEPTEMBER 1999

1995 1996 1997
PRODUCTION {(TONS SOLD - 000):
Y8 Bttt e e e e e 345 - e
ArEa Bttt i e i e e e, 2,087 -— -
28 T 5,546 4,365 6,200
ArEa Dttt e e e e e e e e 3,271 3,414 2,927
N o= 11,249 7,779 9,127
QUALITY (AS RECEIVED) :
. Area C
MOISture (5) o ei i 25.88 25.90 25.72
Ash (&) .. i e 9.64 9.75 9.89
SULTUL (B) ittt ittt e e e, 0.70 0.76 0.77
L5 < 8,509 8,512 8,543
Area D
Moisture (&) ...t i, 25.92 26.23 26.32
Ash (%) ... e, 8.44 8.57 8.98
Sulfur (3) ... e, 0.68 0.71 0.76
BTU/ 1D ot et e e e e e e 8,630 8,546 8,491
STRIPPING OPERATIONS:
Area B
Overburden:
Virgin (BCY~000) ... uuin i, 8,865 - -
Rehandle (BCY-000)......cu'ifnuiennnan. .. 1,468 - -
Total. ot e e 10,333 - -
Stripping Ratio:
Virgin (BCY/LON) cv v e nn et i e i 4.25 - -
Effective (BCY/ton)......i'iu'iueuuniinnn. 4.95 - -
Area C
Overburden: :
Virgin (BCY-000) . ... ... snnnnnnn. 19,266 14,682 17,597
Rehandle (BCY-000) o, ... nnaennn. 3,993 2,079 1,566
Total..oo. it 23,259 16,761 19,163
Stripping Ratio:
Virgin (BCY/LON) e un i it e eeieeennn 3.47 3.36 2.84
..................... 4.19 3.84 3.09
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10,499

25.80
9.95
0.75

8,514

26.41
9.03

0.73
8,474

AVERAGE

25.82
9.82
0.75

8,520

26.22
8.75

0.72
8,537



1995
Area D
Overburden:
Virgin (BCY~=000) ...ttt unnnnn. 9,206
Rehandle (BCY-000) « ittt iunenennnn 1,206
o ) o= O Y 10,412
Stripping Ratio:
Virgin (BCY/tON) civie i iieiinneneennns 2.81
Effective (BCY/LON) vt ittt eneennenn 3.18
All Areas
Cverburden:
Virgin (BCY=000) ¢ . er i enniienieennennenn 37,337
Rehandle {(BCY-000) ... it eenenenenn 6,667
o = 44,004
Stripping Ratio:
Virgin (BCY/ton) it it it i e e aaenn 3.32
Effective (BCY/LON) «v. ittt eannan 3.91
1985
LABCR FORCE:
Employees
Salaried. . et en et e e e n/a
Hourly:
T o 1 P n/a
CONVE YO 4 s v e e e et meomneneseaaaneeennnn n/a
ACC P . e it et e e e el n/a
Subtotal. ... e ot inienennnnn n/a
Total(l) ... 355
Employee Hrs Worked
All Mine Employees. .....iiiiinninnennn 653,054
Reported to MSHA. ... ... .. i i, 700,673
Labor Productivity '
Tons/Empl. Hr. (All)..... ... ccivieean... 16.05
Tons/E-Hr. (MSHA) ¢t it it itteeeinennnnn 16.61
CASH OPERATING COSTS: (2)
Direct Mining Expense ($/ton)
Overburden Removal.........i...oicenn n/a
Coal Loading & Hauling............... n/a
Reclamation...... e e e e n/a
Crushing/Conveying........c.cuuuunn.. n/a
Supervision/Engineering.............. n/a
[0 o 1= U n/a
Subtotal.. ..ot n/a
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AVERAGE

3.36
3.80
TOTAL/AVG.

653,054
588,678

15.92
16.07



Other Expenses ($/ton)

Lease Rent & Records.......c.ouuvun... n/a 0.02 0.01 0.01 0.01

A & G and OverheadS....v i enen.. n/a 1.67 0.85 0.65 1.01
Subtotal.......iuiiuiiiinn... n/a 1.69 0.86 0.66 1.02

I —-- Cash Operating Cost...cvuiiunnennn... n/a 6.20 3.90 3.72 4.49

Notes: (1) Data for 1995 and 1996 are based on MSHA reports and are excluded from the average.
(2) Cost data excludes royalties, taxes and non-cash costs. Costdata for 1996 is based on management control report information which has not
been verified. Cost data for 1998 is through November.
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TABLE 4.2

MINE PLAN AND COST ESTIMATE
ROSEBUD MINE -- UNITS1 & 2(AREAS A,B & D)
FOR
CHASE SECURITIES, INC.

BY
JOHN T.BOYD COMPANY
MINING AND GEOLOGICAL CONSULTANTS
SEPTEMBER 1999




FOR CHASE SECURITIES, INC.
OVERBURDEN REMOVAL
Virgin Overburden (Bcy-000)....
Contract Pre-Bench Volume
(Bcy-000) ..o ...,
Dozer Pre-Bench Volume
(Bey=000) . ... ot
Dragline Strip Volume:
Virgin (Bey-000).............
Rehandle (Bcy-000)...........

Total Dragline...............
Total Effective Overburden
(Bcy-000) ...
COAL PRODUCTION
COAL RECOVERED (TONS-000) :

Area A {Supplemental

Reserves)........ .o,
Area B {Supplemental

Reserves)............ciuuu...
Area B (Extended Resources)...

Total...... ...
Virgin Strip Ratio (Bcy/Rec.

TOMY vttt e et e e te e eeeennn
Effective Strip Ratic (Bcy/Rec.

e o
One-way haul distance

(miles) . ..o, .

PRODUCT COAL QUALITY (AS RECD):
Ash (%) ...,
Sulfur (%

Btu/Lb
Na2C in Ash (%)
COAL SRLES (TONS-000):

Customer #4 -- Great Lakes.....

Customer #5 —- Colstrip #1 &
B2
Total Coal Tonnage...........

FOR CHASE SECURITIES, INC.
OVERBURDEN REMOVAL
Virgin Overburden (Bcy-000)....
Contract Pre-Bench Volume
(Bey-000) .. ooviian. ..
Dozer Pre~Bench Volume
(Bey-000) ... ..o,
Dragline Strip Volume:
Virgin (Bey-000).............
Rehandle (Bcy-000)...........

Total Dragline...............
Total Effective Overburden
(Bcy~000) ..o ...
COAL PRODUCTION
COAL RECOVERED (TONS~000) :
Area D....... ... ... i,
Area A (Supplemental

Virgin Strip Ratio (Bcy/Rec.
TON) et et i e e e e
Effective Strip Ratio (Bcy/Rec.
Ton) .o ee i
One-way haul distance

miles) . ...,
PRODUCT COAL QUALITY (AS RECD):
Ash (B cuininiiiiii it
Sulfur (3} ....iiininna..
BEU/LD. ..o
Na20 din Ash (%) ................
COAL SALES (TONWS-000) :
Customer #4 -~ Great Lakes.....
Customer #5 ~- Colstrip #1 &

B e

Total Coal Tonnage...........

8.10
0.64
8,558
0.40

8.10
0.64
8,558
1.38

2000 2001 2002 2003
16,048 13,783 11,693 11,379
152 43 - 104
4,470 2,293 997 1,823
11,426 11,447 10,696 9,452
3,043 1,791 973 1,287
14,469 13,238 11,665 10,739
19,091 15,574 12,666 12,666
3,220 3,220 3,220 3,220
3,220 3,220 3,220 —;:;;5
4.98 4.28 3.63 3.53
5.93 4.84 3.93 3.93
3.0 3.8 4.0 3.9
8.10 8.10 8.10 8.10
0.64 0.64 0.64 0.64
8,558 8,558 8,558 8,558
0.40 0.42 0.44 0.45
200 200 200 200
3,020 3,020 3,020 3,020
3,220 3,220 3,220 3,220
2011 2012 2013 2014
18,392 13,539 14,833 16,448
225 - - 8
5,939 2,128 3,409 5,018
12,229 11,411 11,424 11,422
4,237 2,424 3,364 3,957
16,466 13,835 14,788 15,380
22,629 15,963 18,197 20,406
3,160 - - --
60 3,157 3,157 3,157
3,220 3,157 3,150 3,157
5.71 4.29 4.70 5.21
7.03 5.06 5.76 6.46
3.4 5.7 5.5 4.9
8.10 8.85 8.85 8.85
0.64 0.72 0.72 0.72
8,558 8,740 8,740 8,740
1.35 0.30 0.30 0.30
200 200 200 200
3,020 2,957 2,957 2,957
5220 3,157 3181 3,187
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2004

12,133
77
1,933

10,123
1,451

8.10
0.64
8,558
0.46

5,633

11,423
4,216

15,639

21,273

8.85
0.72
8,740
0.30

200

2005

17

991
10,391
905

11,297

12,304

3,220

8.10
0.64
8,558
0.47

200
3,020

3,220

11,936

93

13,475

3,220

2007

19,597
323
6,515

12,759
4,002

16,761

23,599

3,220

8.10
0.64
8,558
G.41

200

2008

189
6,142

14,104
4,226

18,330

24,661

3,220

8.10
0.64
8,558
0.57

200

3,020

21,702

877

26,768

3,220

8.10
0.64
8,558
1.01

200

3,020






FOR CHASE SECURITIES, INC.

MINE OPERATING COSTS ($-000):
OVERBURDEN REMOVAL OPERATIONS:
Drilling & Blasting............
Contract Pre-Bench.............
Dozer Pre-Bench................

Dragl
Misc.

ine Stripping.............
Overburden Removal.......

Total Overburden Cost

(

$=000) veouiii e,

COAL MINING OPERATIONS:

Drill

ing & Blasting............

Coal Cleaning..................

Coal
Coal

Loading/Pit Pumping.......
Haulage & Roads...........

Stockpile and Crushing.........

Total Coal Mining Cost

{

$=000) ...,

RECLAMATION OPERATIONS:
Ongoing Reclamation............

Final

Reclamation Accrual......

Total Reclamation Cost

{

$-000) ..ei i

OTHER EXPENSES:

Power Systems Maintenance..,...
Supervisory/Engineering........
Warehouse/Inventory............
Unallocated Maintenance........

Lease

Rent & Records...........

A & G and Overheads............

Total Other Cost ($~000).....
TOTAL OPERATING COST

{

$=000) vt iiiii i

MINE COST BY FUNCTION ($/TON)
Overburden Removal.............
Coal Miming....................
Reclamation....................

Total....... ...,

Materials & Supplies...........
Reclamation....................

Total ($/Ton)..vuivune.sn...

FOR CHASE SECURITIES, INC.

MINE OPERATING COSTS ($-000):
OVERBURDEN REMOVAL OPERATIONS:

Drill

ing & Blasting............

Contract Pre-Bench.............

Dozer

Pre-Bench................

Total Overburden Cost

(

$-000) v ovini i

COAL MINING OPERRTTIONS:

Drilling & Blasting...

Coal Cleaning............u.....

Coal

Loading/Pit Pumping.......

Coal Haulage & Roads...........
Stockpile and Crushing.........

Total Coal Mining Cost

(

$=000) e

RECLAMATION OPERATIONS:
Ongoing Reclamation...,........

mal

Total Reci

(

OTHER EXPENSES:

Power

$-000) .

Systems Maintenance......

Supervisory/Engineering. .......
Warehouse/Inventory............
Unallocated Maintenance........

Lease

Rent & Records...........

A & G and Overheads............

Total Other Cost ($-000).....
TOTAL OPERATING COST

{

5-000) ooeu i

MINE COST BY FUNCTION ($/TON)
Overburden Removal.............
Coal Mining....................
Reclamation....................

MINE COST BY CATEGORY ($/TON)

Labor

4,290
13,976
1
0.95
0.37
1

4,290
15,173
2.02

0.99
0.37

.38
.02
.37

33

4,

13,
1
1
G

O

275

590

.42
.16
37

2002 2003 2004
1,173 1,142 1,219
- 94 70
210 384 408
2,107 1,941 2,094
117 114 122
3,607 3,676 3,913
225 225 225
129 129 129
674 674 674
1,808 1,773 1,667
547 547 547
3,384 3,348 3,243
902 902 302
290 290 290
1,191 1,191 1,191
63 63 63
900 900 900
186 186 i86
708 708 708
32 32 32
2,400 2,400 2,400
4,290 4,290 4,290
12,471 12,505 12,637
1.12 1.14 1.22
1.05 1.04 1.01
0.37 0.37 0.37
1.33 1.33 1.33
3.87 3.88 3.92
1.07 1.07 1.08
0.32 0.30 0.32
1.36 1.39 1.40
0.37 0.37 0.37
0.76 0.76 0.76
3.87 3.88 3.92
2013 2014 2015
1,504 1,669 1,733
— 8 —
726 1,070 1,202
2,699 2,810 2,860
150 167 173
5,079 5,723 5,968
221 221 221
126 126 126
662 662 662
2,061 1,891 2,231
537 537 537
3,607 3,437 3,776
884 884 884
284 284 284
1,168 1,168 1,168
63 63 63
900 200 900
186 186 186
695 695 655
32 32 32
2,400 2,400 2,400
1,275 4,275 4,275
14,725 14,604 15,188
1.61 TLoa 1.89
1.14 1.0% 1.70
0.37 6.37 .37
1. 1. .35

1.27
0.40
1.81

1.33
0.41
1.93

15,636

2,14
1.02
0.37
1.33

2.20
1.02
0.37
1.33
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FOR CHASE SECURITIES, INC. 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

TOTAL CAPITAL EXPENDITURES

{$-000) :
Site Preparation............... 100 525 260 - - - —-= - - -- -
Buildings & Infrastructure..... 80 80 580 80 155 80 80 80 80 80 80
Mining Equipment............... 400 5,000 7,200 2,940 955 955 955 955 955 955 1,305
Support Equipment.............. 210 390 210 360 210 260 390 210 210 260 210
Total Capital ($~000)........ 730 5,995 8,250 3,380 1,320 1,295 1,425 1,245 1,245 1,295 1,595
Depreciation $/Yr (000)........ 1,900 2,194 2,331 2,396 2,545 2,535 2,518 2,627 2,662 2,604 2,589
S/TON . e e it i e 1.18 0.68 0.72 0.74 0.79 0.79 0.78 0.82 0.83 0.81 0.80
FOR CHASE SECURITIES, INC. 2010 2011 2012 2013 2014 2015
TOTAL CAPITAL EXPENDITURES
(S$-000) :
Site Preparation............... 900 850 - - - -
Buildings & Infrastructure..... 580 330 580 80 80 80
Mining Equipment............... 10,155 2,905 6,390 955 3,755 3,755
Support Equipment.............. 390 210 360 210 260 390
Total Capital ($-000)........ 12,025 4,295 7,330 1,245 4,095 4,225
Depreciation $/Yr (000)........ 2,943 3,334 3,604 3,757 3,811 3,855
o3 2 SN 0.91 1.04 1.14 1.1¢ 1.21 1.22

Note: Projections based on data from January 1999
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TABLE 4.2 -- (CONTINUED)

MINE PLAN AND COST ESTIMATE
ROSEBUD MINE -- UNITS1 & 2(AREASA,B& D)




OVERBURDEN REMOVAL

Virgin Overburden (Bcy-000)......
Contract Pre-Bench Volume
{Bey=000) oo v it ie i iiseee e
Dozer Pre-Bench Volume
(Bcy=-000) ...y,
Dragline Strip Volume:
Virgin (Bcy-000)....... ... ..u....
Rehandle (Bcy~000).............
Total Dragline............unun.

Total Effective Overburden

(BEY=000) < v v eers e,

COAL PRODUCTION
Coal Recovered {Tons-000}:

Area Dottt it
Area A {(Supplemental Reserves)...
Area B (Supplemental Reserves)...

Area B (Extended Resources)......
Total.....iiiii e,
Virgin Strip Ratio (Bcy/Rec.
B0 T o
Effective Strip Ratio (Bcy/Rec.
BT 2 O N

One-way haul distance {miles)....
PRODUCT COAL QUALITY (&S RECD):

Ash {8) ...t e
Sulfur (%) ... e,
Btu/lb. ...
Na20 in Bsh (3) cr et iviinn s
COAL SALES (TONS-000):
Customer #4 -- Great Lakes.......
Customer #5 ~~ Colstrip #1 &
Total Coal Tonnage.............

MINE OPERATING COSTS ($-000):
OVERBURDEN REMOVAL OPERATICNS:

Drilling & Blasting..............
Contract Pre-Bench...............
Dozer Pre~Bench..................
Dragline Stripping...............
Misc. Overburden Removal.........

OVERBURDEN REMOVAL

Virgin Overburden (Bcy-000)......

Contract Pre-Bench Volume

(Bey=000) s o vt s e e e et v e e e e e

Dozer Pre-Bench Volume

(Becy=000) ..o vnvi i,

Dragline Strip Volume:

Virgin (Becy-000) .. ..., vouunnn..
Rehandle ({(Bcy-000).............

Total Dragline.................

Total Effective Overburden

(Bcy=000) ...t

COAL PRODUCTION
Coal Recovered (Tons-000}:

Area D.......iiii i e '
Area A (Supplemental Reserves)...
Area B (Supplemental Reserves)...

Area B {(Extended Resources)......
Total.. ..o
Virgin Strip Ratio (Bcy/Rec.
TOM) ettt n et e e s
Effective Strip Ratio ({Bcy/Rec.
B0 2

One-way haul distance (miles)....
PRODUCT COAL QUALITY (AS RECD):

Ash {5) e i i e
Sulfur () ... v iiiiciieinenns
BLu/Lb. ...
Na20 in Bsh (%) ... iinnunnnn.

COAL SALES (TONS-000):

Customer #4 -- Great Lakes.......

Customer #5 -- Colstrip #1 &

L

Total Coal Tomnage.............

MINE OPERATING COSTS {$-000):
OVERBURDEN REMOVAL OPERATIONS:

Drilling & Blasting..............
Contract Pre-Bench...............
Dozer Pre-Bench..................
Dragline Stripping...............
Misc. Overburden Removal.........

Total Overburden Cost

($=000) . .o

2016 2017 2018
17,605 16,288 17,262
188 57 -
5,993 4,806 5,839
11,424 11,425 11,423
4,260 3,931 4,303
15,684 15,357 15,726
21,865 20,220 21,565
3,157 3,157 3,157
3,157 3,157 3,157
5.58 5.16 5.47
6.93 6.40 6.83
4.9 3.6 5.7
8.85 8.85 8.85
0.72 0.72 0.72
8,740 8,740 8,740
0.30 0.30 0.30
200 200 200
2,957 2,957 2,957
3,157 3,157 3,157
1,790 1,658 1,759
172 52 -
1,280 1,027 1,249
2,871 2,814 2,884
179 166 176
6,293 5,718 6,069
2027 2028 2029
24,029 25,443 25,443
11,308 12,722 12,722
12,722 12,722 12,722
6,081 6,297 6,297
18,803 19,019 19,019
30,111 31,740 31,740
3,157 3,157 3,157
3,157 3,157 3,157
7.61 8.06 8.06
3.54 10.05 10.05
5.7 5.7 5.8
8.85 8.85 8.85
0.72 0.72 0.72
8,740 8,740 8,740
0.30 0.30 0.30
200 200 200
2,957 2,957 2,957
3,157 3,157 3,157
2,470 2,618 2,621
2,441 2,749 2,752
3,479 3,523 3,526
247 262

2019 2020 2021 2022 2023 2024
17,337 16,406 18,277 18,443 22,617 22,617
146 58 119 453 — -
5,733 4,184 5,591 6,732 9,895 9,895
11,459 12,163 12,566 11,258 12,722 12,722
4,176 3,181 4,042 4,364 5,788  5.788
15,634 15,344 16,608 15,622 18,510 18,510
21,513 19,586 22,319 22,807 28,405 28,405
-- 3,166 3,166 3,068 - —
3,157 - - - -= -
- — - 98 3,157 3,157
3,157 3,166 3,166 3,166 3,157 3,157
5.49 5.18 5.77 5.83 7.16 7.16
6.81 6.19 7.05 7.20 9.00 9.00
4.3 7.5 7.5 7.5 5.5 5.5
8.85 8.91 8.91 8.91 8.85 8.85
0.72 0.72 0.72 0.72 0.72 0.72
8,740 8,713 8,713 8,713 8,740 8,740
0.30 0.54 0.51 0.52 0.30 0.30
200 200 200 200 200 200
2,957 2,966 2,966 2,966 2,957 2,957
3,157 3,166 3,166 3,166 3,157 3,157
1,768 1,675 1,868 1,887 2,316 2,318
134 53 110 417 - -
1,228 897 1,200 1,446 2,128 2,130
2,870 2,820 3,055 2,877 3,412 3,415
177 168 187 189 232 232
6,177 5,613 6,420 6,815 8,087 8,095
2030 TOTAL
26,857 578,030
1,414 5,677
12,722 200,087
12,722 372,266
6,297 126,445
19,019 498,711
33,154 704,474
-~ 40,190
- 9,400
-~ 25/316
3,157 25,354
3,157 100,260
8.51 5.77
10.50 7.03
5.8
8.85
Q.72
8,740
0.30
200 6,300
2,957 93,960
3,157 100,260
2,769 58,813
1,312 5,195
2,754 42,854
3,530 91,280
277 5,881

204,023

2025

11,308
12,722
6,081

18,803

30,111

8.85
0.72
8,740
0.30

11,308
12,722
6,081

8.85
0.72
8,740
0.30

200
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COAL MINING OPERATIONS:

Drilling & Blasting..............
Coal Cleaning......covvvvineunnsen
Coal Loading/Pit Pumping.........
Coal Haulage & Roads.............
Stockpile and Crushing...........

Total Coal Mining Cost
($5-000) .. vt
RECLAMATION OPERATIONS:
Ongoing Reclamation..............
Final Reclamation Accrual........

Total Reclamation Cost

($=000) e it i i
OTHER EXPENSES:
Power Systems Maintenance........
Supervisory/Engineering..........
Warehouse/INVeNtory....o.vesvenns.
Unallocated Maintenance..........
Lease Rent & Records.............
A & G and Overheads..............

Total Other Cost ($-000).......

TOTAL OPERATING COST {$-000})...
MINE COST BY FUNCTION ($/TON)
Overburden Removal...............
Coal Mining
Reclamation

B -
MINE COST BY CATEGORY ($/TON)
Labor. . e e e
Power. ... .. e e e
Materials & Supplies.............
Reclamation.......... ... ... h..s
A & G and Overheads..............
Total (S/Ton)......vvviuuinnnnn

TOTAL CAPITAL EXPENDITURES
($-000) :

Site Preparation.................
Buildings & Infrastructure.......
Mining Equipment....:............
Suppert Egquipment................

Total Capital {$-000)..........
Depreciation $/Yr ({000)..........
= N

COAL MINING OPERATIONS:
Drilling & Blasting..............
Coal Cleaning
Coal Loading/Pit Pumping.........
Coal Haulage & Roads
Stockpile and Crushing...........

Tetal Coal Mining Cost
($-000) ...
RECLAMATION OPERATIONS:
Ongoing Reclamation..............
Final Reclamation Accrual........

Total Reclamation Cost
($-000) . it i
CTHER EXPENSES:
Power Systems Maintenance........
Supervisory/Engineering..........
Warehouse/INventory..............
Unallocated Maintenance..........
Lease Rent & Records.............
A & G and Overheads..............

Total Other Cost ($-000).......
TOTAL OPERATING COST ($-000)...
MINE COST BY FUNCTION ($/TON)
Overburden Removal...............
Coal Mining
Reclamation

Total, ..o
MINE COST BY CATEGORY ($/TON)
LabOr. it e e
g
Materials & Supplies.............
Reclamation.......ovvivininnnnnnn
A & G and Overheads..............
Total ($/TON} ...,

TOTAL CAPITAL EXPENDITURES
{$-000) :

Site Preparation.................
Buildings & Infrastructure.......
Mining Equipment.................
Support Equipment................

Total Capital ($-000)..........

2021 2022 2023 2024 2025
222 222 221 221 221
127 127 126 126 126
664 664 662 662 662

2,401 2,401 2,061 2,061 2,089
538 538 537 537 537

3,951 3,951 3,607 3,607 3,635
886 886 884 884 884
285 285 284 284 284

1,171 1,171 1,168 1,168 1,168

63 63 63 63 63
%00 200 900 200 900
186 186 186 186 186
697 697 695 695 695

32 32 32 32 32

2,400 2,400 2,400 2,400 2,400

4,271 4,277 4,275 4,275 4,275

15,820 16,215 17,137 17,145 17,699
2.03 2.15 2.56 2.56 2.73
1.25 1.25 1.14 1.14 1.15
0.37 0.37 0.37 0.37 0.37
1.35 1.35 1.35 1.35 1.35
5.00 5.12 5.43 5.43 5.61
1.39 1.42 1.49 1.49 1.54
0.43 0.41 0.48 0.48 0.49
2.04 2.15 2.32 2.32 2.44
0.37 0.37 0.37 0.37 0.37
0.77 0.77 0.77 0.77 0.77
5.00 5.12 5.43 5.43 5.61

80 80 80 80 80

3,955 1,090 655 655 655
210 360 210 260 390

4,245 1,530 945 995 1,125

3,226 3,254 3,211 3,166 2,982

1.02 1.03 1.02 1.00 0.94

2016 2017 2018 2018 2020
221 221 221 221 222
126 126 126 126 127
662 662 662 662 664

1,891 1,635 2,117 1,721 2,401
537 537 537 537 538

3,437 3,181 3,663 3,267 3,951
884 884 884 884 886
284 284 284 284 285

1,168 1,168 1,168 1,168 1,171

63 63 63 63 63
900 900 900 900 900
186 186 186 186 186
695 695 695 595 697

32 32 32 32 32

2,400 2,400 2,400 2,400 2,400

4,275 4,275 4,275 4,275 4,277

15,173 14,341 15,175 14,888 15,013

1.99 1.81 1.92 1.96 1.77
1.09 1.01 1.16 1.03 1.25
0.37 0.37 0.37 0.37 0.37
1.35 1.35 1.35 1.35 1.35
4.81 4.54 4.81 4.72 4.74
1.32 1.25 1.33 1.29 1.32
0.41 0.40 0.41 0.41 0.40
1.94 1.76 1.93 1.87 1.88
0.37 0.37 0.37 0.37 0.37
0.77 0.77 0.77 0.77 0.77
4.81 4.54 4.81 1.72 4.74

- -- - - 550

2,080 80 80 155 80
955 1,305 2,155 955 3, 405
210 210 260 210 390

3,245 1,595 2,495 1,320 4,425

3,660 3,488 3,446 3,407 3,298

1.16 1.10 1.09 1.08 1.04
2027 2028 2029 2030 TOTAL

221 221 221 221 7,018

126 126 126 126 4,010

662 662 662 662 21,002

2,117 2,117 2,146 2,146 60,416
537 537 537 537 17,044
3,663 3,663 3,692 3,692 109,491
884 884 884 884 28,073
284 284 284 284 9,023
1,168 1,168 1,168 1,168 37,096
63 63 63 63 1,985

900 900 900 900 28,350

186 186 186 186 5,859

695 695 695 695 22,057

32 32 32 32 1,003

2,400 2,400 2,400 2,400 75,600
4,275 4,275 4,275 4,275 134,853

17,744 = 18,258 18,295 19,776 485,463
2.74 2.90 2.90 3.37 2.03
1.16 1.16 1.17 1.17 1.09
0.37 0.37 0.37 0.37 0.37
1.35 1.35 1.35 1.35 1.35
5.62 5.78 5.80 6.26 4.84
1.54 1.58 1.59 1.70 1.33
0.49 0.50 0.50 0.51 0.41
2.45 2.56 2.57 2.91 1.96
0.37 0.37 0.37 0.37 0.37
0.77 0.77 0.77 0.77 0.76
5.62 5.78 5.80 6.26 4.84

L)
6,375
69,285
8,065
86,910
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TABLE 4.3

MINE PLAN AND COST ESTIMATE
ROSEBUD MINE -- UNITS 3 & 4 FUEL SUPPLY (AREASC & F)
FOR
CHASE SECURITIES, INC
BY
JOHN T.BOYD COMPANY
MINING AND GEOLOGICAL CONSULTANTS

SEPTEMBER 1999

et e e o000




FOR CHASE SECURITIES, INC. 1999 2000 2001

OVERBURDEN REMOVAL

Virgin Overburden (Bcy-000)...... 9,075 14,515 14,673
Contract Pre-Bench Volume

(Bcy-000) ..o o - - -
Dozer Pre—Bench Volume

(Bcy=000) ¢ v i i ie i i e i ieen - - -
Dragline Strip Volume:

Virgin (Bcy-000)............. 9,075 14,515 14,673

Rehandle (Bcy-000)........... - -= -

Total Dragline............. 9,075 14,515 14,673
Total Effective Overburden
(Bcy=000) « vt i i e n 9,075 14,515 14,673
COAL PRODUCTION
Coal Recovered (Tons-000) Area
C ot e e e e e e 3,485 6,971 0,971
Areca F... . it i - - -
Total... i, 3,485 6,971 6,971
Product Coal Quality (As~Recd):
Ash (&) i i i i i e 9.27 9.27 9.33
Sulfur (%) .. v iinnn.. N 0.68 0.68 0.69
BEU/ LD vt e i i e e e 8,500 8,509 8,507
Na{(2)0 in Ash (%) ........cc.... 0.76 0.38 0.33
Strip Ratio (Bcy/Recovered

o) o 1 T, 2.60 2.08 2.10
Effective Strip Ratio (Bcy/

Rec.TOm) v v v i e it s s iie e enen 2.60 2.08 2.10
One-Way Distance (Mi).......... 4,76 5.13 6.17
Coal Sales Tonnage:

Customer #1 -- CELP (Waste

Coal) . ilin.. 125 250 250

Customer #2 -- Colstrip #3 & :

Fh. e 3,485 6,971 6,971

Total Sales Tonnage........ 3,610 7,221 7,221

FOR CHASE SECURITIES, INC. - 2004 2005 2006
OVERBURDEN REMOVAL

Virgin Overburden (Bcy-000)...... 19,203 21,923 24,569

Contract Pre-Bench Volume .

(Bcy=000) .v ... e e - - 115
Dozer Pre-Bench Volume .

(Becy=000) v oot e e i e iii e 1,030 1,716 2,197
Dragline Strip Volume:

Virgin (Bcy-000)............. 18,173 20,207 22,257

Rehandle (Bcy-000)........... 1,104 1,820 2,339

Total Dragline............. 19,277 22,027 24,596
Total Effective Overburden
(Bcy=000) ... e i 20,307 23,743 26,908
COAL PRODUCTION
Coal Recovered (Tons-000) Area
Gt e e e e e 6,971 6,971 6,971
Area F... . it - - -
Total... ... 6,971 6,971 6,971
Product Coal Quality (As-Recd):
Ash (&) ittt i e 9.41 9.41 9.41
Sulfur (%) ......000iiiiinaa.. 0.68 0.68 0.68
BLU/ LD ittt e e e 8,509 8,509 8,509
Na{2)0 in Ash (%) .............. 0.34 0.34 0.34
Strip Ratio (Bcy/Recovered

e o 1 T 2.75 3.14 3.52
Effective Strip Ratio (B~’/

ReC.TON) vt v vee e nnen. ot Ip4AR on1ind . 8
One-Way Distance (Mi).......... 7.21 7.21

Coal Sales Tonnage:
Customer #1 -- CELP (Waste

M~ Arn

2002

2003
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FOR CHASE SECURITIES, INC. 1999

MINE OPERATING COSTS ($-000):
OVERBURDEN REMOVAL OPERATIONS:
Drilling & Blasting............ 907
Contract Pre-Bench............. -=
Dozer Pre-Bench................ -
Dragline Stripping............. 1,633
Misc. Overburden Removal....... 91

Total Overburden Cost

($-000) . v v 2,632
COAL MINING OPERATIONS:
Drilling & Blasting............ 244
Coal Cleaning......eeueeveeennn. 139
Coal Loading/Pit Pumping....... 730
Coal Haulage & Roads........... 2,210
Stockpile and Crushing......... 592
Total Coal Mining Cost
($=000) v v v i i 3,915
RECLAMATION OPERATIONS:
Ongoing Reclamation............ 976
Final Recl. Accrual............ 314
Reclamation Cost ($-000)... 1,289
OTHER EXPENDITURES:
Power Systems Maintenance...... 68
Supervisory/Engineering........ 975
Warehouse/Inventory............ 400
Unallocated Maintenance........ 592
Lease Rent & Records........... 67
A & G and Overheads............ 2,625
Total Other Cost ($-000)... 4,727

TOTAIL, MINE OPERATING EXPENSE:
Total Dollars. ($-000) all

Coal. ittt e e e e 12,563
Total Dollars ($-000) Units 3&4
Fuel . ittt i e e e e e e e 12,424

MINE COST BY FUNCTION ($/TON --
UNITS 3&4 FUEL ONLY)

Overburden Removal............. 0.76 .
Coal Mining..... e e e e e e 1.08
Reclamation. ... ... eaen. 0.37
Other EXpenses....... .coeeeeunn. 1.36
Total.. i ie i et i, 3.56
FOR CHASE SECURITIES, INC. 2004
MINE OPERATING COSTS ($-000):
OVERBURDEN REMOVAL OPERATIONS:
Drilling & Blasting............ 1,930
Contract Pre-Bench............. -
Dozer Pre-Bench................ 217
Dragline Stripping............. 3,487
Misc. Overburden Removal....... 193

Total Overburden Cost

($-000) v e v v i ee e,

COAL MINING OPERATIONS:
Drilling & Blasting............
Coal Cleaning......covvveeeeenn.
Coal Loading/Pit Pumping
Coal Haulage & Roads...........
Stockpile and Crushing.........

Total Coal Mining Co™™ ™l

23,869

23,590

.60
.12

24,641

24,362

.61
.22

($-000) . v v i i i
RECLAMATION OPERATIONS:
Ongoing Reclamation............

™oLt ™ L LU |

24,922

24,643

.62
.26
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FOR CHASE SECURITIES, INC.

MINE COST BY CONTRACT CATEGORY
($/TON -- UNITS 3&4 FUEL ONLY)
Labor. ... i,

Materials & Supplies...........
Reclamation (Excl Accrual).....
A & G and Overheads............

Total ($/Ton).......ouue....
TOTAL CAPITAL EXPENDITURE
($-000) :
Site Preparation...............
Buildings & Infrastructure.....
Mining Equipment...............
Support Equipment..............

Total Capital..............
Depreciation $/Yr (000)........

$/Ton (Units 3&4 Fuel
Only) e oo e

FOR CHASE SECURITIES, INC.

MINE COST BY CONTRACT CATEGORY
($/TON -~ UNITS 3&4 FUEL ONLY)
Labor.. ..o

Reclamation (Excl Accrual).....
A & G and Overheads........... .

Total ($/Ton)..............
TOTAL CAPITAL EXPENDITURE
($-000) :
Site Preparation...............
Buildings & Infrastructure.....

Mining Equipment............... ‘

Support Equipment..............

Total Capital.............:

Depreciation $/Yr (000)........
$/Ton (Units 3&4 Fuel

Only).......... .. e e

FOR CHASE SECURITIES, INC.

MINE COST BY CONTRACT CATEGORY
($/TON -- UNITS 3&4 FUEL ONLY)
Labor. ... .. ... .

Materials & Supplies...........
Reclamation (Excl Accrual)...:.
A & G and Overheads............

Total ($/Ton)..............
TOTAL CAPITAL EXPENDITURE
($-000) :
Site Preparation...............
Buildings & Infrastructure.....
Mining Equipment...............
Support Equipment..............

Total Capital..............
Depreciaticn $/Yr (000)........

$/Ton (Units 3&4 Fuel
Only)

1989

2000

2001

2002

2003



Note: Projections based on data from January 1999
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TABLE 4.3 -- CONTINUED

MINE PLAN AND COST ESTIMATE
ROSEBUD MINE -- UNITS 3 & 4 FUEL SUPPLY (AREAS C & F)

S




FOR CHASE SECURITIES INC 2016

OVERBURDEN REMOVAL

Virgin Overburden (Bcy-000)........ 39,139
Contract Pre-Bench Volume
(Bcy=000) ..o it i i i e 101
Dozer Pre—-Bench Volume (Bcy-000)... 11,456
Dragline Strip Volume:
Virgin (Bcy=-000)...... ... 27,582
Rehandle (Bcy-000)............... 9,077
Total Dragline................. 36,659
Total Effective Overburden
(BCy=000) v v v vt ettt i it e eeieannn 48,216

COAL PRODUCTION
Coal Recovered (Tons-000)

2N o == T 6,971
Area F. .t e -
Total. ..t i e et e e e e e e 6,971
Product Coal Quality (As-Recd):
Bsh (8) ittt it e e e 9.28
SULEUTY (&) v i i it e e e e e e e e 0.68
= U 5« T 8,509
Na20 in Ash (%) ..... ... 0.60
Strip Ratio (Bcy/Recovered Ton) :... 5.61
Effective Strip Ratio :
(BCY/REC.TON) Tt ettt veennonann 6.92
One-Way Distance (Mi).............. 4,53
Coal Sales Tonnage:
Customer #1 -~ CELP (Waste Coal)... 250
Customer #2 -- Colstrip #3 & #4.... 6,971
Total Sales Tonnage............ 7,221

MINE OPERATING COSTS (5-000):
OVERBURDEN REMOVAL OPERATIONS:

Drilling & Blasting................ 3,980
Contract Pre-Bench................. 93
Dozer Pre-RBench...........c.oven.. - 2,447
Dragline Stripping...... e e 6,711

Misc. Overburden Removal........... 398

Total Overburden Cost

($5=000) ¢t 13,629
COAL MINING OPERATIONS:
Drilling & Blasting................ 488
Coal Cleaning......uueeinnneeeenan 279
Coal Loading/Pit PUumping........... 1,459
Coal Haulage & Roads............... 3,957
Stockpile and Crushing............. 1,185
Total Coal Mining Cost
($5-000) o v i i 7,369
RECLAMATION OPERATIONS:
Ongoing Reclamation................ 1,952
FOR CHASE SECURITIES INC 2021

OVERBURDEN REMOVAL

Virgin Overburden (Bcy-000)........ 22,659
Contract Pre-Bench Volume
(Bey=000) ¢ i v e it ettt e i e ieennn -
Dozer Pre-Bench Volume (Bcy-000)... 1,043
Dragline Strip Volume:
Virgin (Bcy-000)................. 21,616
Rehandle (Bcy-000)............ ... 990
Total Dragline........ o 272,607
Total Effective Overburden™ ™ sue 3

2017

2018

(BCY=000) « v e e eeeeeeeee e 23,649

COAL PRODUCTION
Coal Recovered {(Tons-000)

Poaemm

2019

2020
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FOR CHASE SECURITIES INC 2016
Final Recl. Accrual................ 627
Reclamation Cost ($-000)....... 2,579
OTHER EXPENDITURES:
Power Systems Maintenance.......... 135
Supervisory/Engineering............ 1,950
Warehouse/Inventory................ 400
Unallocated Maintenance............ 1,185
Lease Rent & Records............... 67
A & G and Overheads................ 5,250
Total Other Cost ($-000)....... 8,987
TOTAL MINE OPERATING EXPENSE:
Total Dollars ($-000) All Coal..... 32,564
Total Dollars ($-000) Units 3&4
Fuel. .ottt e e e e e e e 32,285
MINE COST BY FUNCTION ($/TON -- UNITS

3&4 FUEL ONLY)

Overburden Removal................. .96

1
Coal Mining.......vuireinnnnnn.. 1.02
Reclamation........vi i nnnn.. 0.37
Other Expenses........ieeveiuennn.. 1.29
Total.. .. i i e i 4.63
MINE COST BY CONTRACT CATEGORY (S/
TON —-- UNITS 3&4 FUEL ONLY)
Labor. c vttt e e e e e 1.25
Power. . i e e e e e 0.45
Materials & SupplieS............u.. 1.80
Reclamation (Excl Accrual)......... 0.28
A & G and Overheads......... ... ... 0.76
Total ($/Ton) ... 4,54
TOTAL CAPITAL EXPENDITURE ($-000) : ‘
Site Preparation............. e -
Buildings & Infrastructure......... 132
Mining Equipment............euuu... - 2,715
Support Equipment.................. 585
Total Capital............v..... 3,432
Depreciation $/Yr (000)............ 5,305
5/Ton (Units 3&4 Fuel Only).... 0.76
FOR CHASE SECURITIES  INC 2021
Final Recl. Accrual................ 621
Reclamation Cost ($-000)....... 2,553
OTHER EXPENDITURES:
Power Systems Maintenance.......... 135
Supervisory/Engineering............ 1,950
Warehouse/Inventory.........c.ovuu.o.. 400
Unallocated Maintenance............ 1,173
Lease Rent & RecordsS.........vvuv.. 67
A & G and OverheadsS. ..o nnnn.. 5,250
Total Other Cost ($-000)....... 8,975
TOTAL MINE OPERATING EXPENSE:
Total Dollars ($-000) All Coal..... 28,851
Total Dollars ($~000) Units 3&4
Fuel. . .t i e e e e e 28,575
MINE COST BY FUNCTION ($/TON ~- UNITS
3¢4 FUEL ONLY)
Overburden Removal................. 0.98
Coal Mining 1.49
Reclamation 0.37
Other Expenses 1,30
Total... i i i i 4.14

MINE COST BY CONTRACT CATEGORY ($/

Tt S TTATT M Y~ A FTWTTIT ARTT Xr \

34,408

.16
.12
.37

34,463

.54
.78
.37
.30

34,191

.60
.69
.37

37,374

37,098

.08
.63
.37
.30



Note: Projections based on data from January 1999
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COAL CONVEYED {TONS~000}..........
CONVEYOR OPERATING COSTS
Operating Expense by Category

{$-000)
JE Y o T
Power.......... .. i,
Materials & Supplies..........
Total {($/Ton Sold)..........
Operating Expense by Category
{$/Ton)
Labor. .. .o
Power......... .. i,
Materials & Supplies..........
Total Dollars ($-000).......
CONVEYOR CAPITAL COSTS ($-000):
Facility Upgrades.............
Conveyor Belting &
Structure......... ...
Maintenance/Support
Equipment.........ovuuunn.a.
Miscellaneous.............v.u
Total Capital ($-000).......
Conveyor Depreciation
($=000) v v vni v
Conveyor Depreciation
(S/TON) v i it eaans
YEAR
COAL CONVEYED (TONS-000)..........

CONVEYOR OPERATING COSTS
Operating Expense by Category
($-000)

Total ($/Ton Sold}..........
Operating Expense by Category
($/Ton)
Labor. .. .c.cin i

-Total Dollars- ($-000).......
CONVEYOR CAPITAL COSTS ($-000):

Facility Upgrades.............
Conveyor Belting &

Structure............ ... ...,
Maintenance/Support

Equipment........... .. ... ...
Miscellan2ousS. ...,

Total Capital ($-000).......
Conveyor Depreciation

(5-000) .. vie i
Conveyor Depreciation :

($/TON) civn i

TABLE 4.4

CONVEYOR OPERATING COST ESTIMATE
ROSEBUD MINE - UNITS 3 & 4 (AREASC & F)

FOR

CHASE SECURITIES, INC.

BY

JOHN T.BOYD COMPANY

MINING AND GEOLOGICAL CONSULTANTS
SEPTEMBER 1999

1999 2000 2001 2002 2003
3,485 6,971, 6,971 6,971 6,971
345 690 690 690 690
230 460 460 460 460
1g2 383 383 383 383
767 1,534 1,534 1,534 1,534
0.10 0.10 0.10 G.10 0.10
0.07 0.07 0.07 0.07 .07
0.06 0.06 0.06 0.06 0.06
0.22 0.22 0.22 G.22 0.22
- - -~ - 100
160 160 160 160 160
30 60 30 60 30
25 25 25 25 25
215 245 215 245 315
473 506 533 557 592
0.14 0.07 0.08 0.08 0.08

2011 2012 2013 2014 2015
6,971 6,971 6,971 6,971 6,871
690 620 690 690 690
460 460 460 460 460
383 383 383 383 383
1,534 1,534 1,534 1,534 1,534
0.10 0.10 0.10 0.10 0.10
0.07 0.07 0.07 0.07 0.07
0.06 0.06 0.06 0.06 0.06
0.22 0.22 0.22 0.22 0.22
- - 100 - -
160 160 160 160 160
30 60 3 60 30
25 25 5 25 25
215 245 315 245 215
626 626 629 633 633
0.09 0.09 0.09 0.09 0.09
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YEAR 2016 2017 2018 2019 2020 2021
CORL CONVEYED (TONS-000).......... 6,971 6,971 6,971 6,971 6,200 6,900
CONVEYOR OPERATING COSTS
Operating Expense by Category
($-000)
Labor. i e e 690 690 690 690 683 683
Power. .. e e 460 460 460 460 455 455
Materials & Supplies.......... 383 383 383 383 380 380
Total ($/Ton Sold).......... 1,534 1,534 1,534 1,534 1,518 1,518
Operating Expense by Category
($/Ton)
Labor .t e i 0.10 0.10 0.10 0.10 0.10 10
POWEY . ot i it in i ananianns 0.07 0.07 0.07 0.07 0.07 .07
Materials & Supplies.......... 0.06 0.06 0.06 0.06 0.06 06
Total Dollars ($-000)....... 0.22 0.22 0.22 0.22 0.22 .22
CONVEYOR CAPITAL COSTS ($-000):
Facility Upgrades............. - - 100 - -- -
Conveyor Belting &
SEYUCEULE. vttt isener e 160 160 160 160 160 160
Maintenance/Support
EQUIPIMENt . v ettt enenn.. 60 30 60 30 60 30
MiscellaneousS...ouuuuenneenn.. 25 25 25 25 25 25
Total Capital ($-000)....... 245 215 345 215 245 215
Conveyor Depreciation
($=000) ... 633 633 627 255 251 251
Conveyor Depreciation
($/TONY v et iie e inens 0.02 0.09 0.09 0.04 0.04 .04
1959-2030
YEAR 2028 2029 2030 TOTAL
COAL CONVEYED ({TONS-000).......... 6,900 6,900 6,900 218,805
CONVEYOR OPERATING COSTS
Operating Expense by Category
(5-000)
683 683 683 21,662
455 455 455 14,441
380 380 380 12,034
Total ($/Ton Sold).......... 1,518 1,518 1,518 48,137
Operating Expense by Category
($/Ton)
Labor. ... .o e 0.10 0.10 0.10 0.10
POWET . ittt vt e v iieien e 0.07 0.07 0.07 0.07
Materials & Supplies.......... 0.06 0.06 0.06 0.06
Total ‘Dollars ({$-000)....... 0.22 0.22 0.22 0.22
CONVEYOR CARPITAL COSTS ($-000):
Facility Upgrades......,...... - - - 500
Conveyor. Belting &
Structure.......... .. v .s - - - 4,470
Maintenance/Support
Equipment..........c.ouvuinn - - - 1,280
Miscellaneous...........suuun. i5 5 - 740
Total Capital ($-000)....... 15 5 - 6,990
Conveyor Depreciation
{($—000) oo einn i i 206 172 140 15,168
Conveyor Depreciation ’
(S/TON) v i et i e e 0.03. 0.02 0.02 0.07
Note: Projections based on data from January 1999
4-26
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ALTERNATIVE SUPPLIES
5.1 INTRODUCTION

This study assumes that Colstrip will continue to acquire fuel from the Rosebud Mine over the 30-year study period. However, should Rosebud
costs prove excessive or reserves inadequate, and for the period beyond 2030, alternative fuel supplies are available. The most likely of these
alternatives is the Southern Powder River Basin (SPRB) of Wyoming, the current source of coal to Corette.

This chapter addresses the SPRB mines, both as primary suppliers to Corette, and as an alternative and/or post 2030 supply at Colstrip.
5.2 SOUTHERN POWDER RIVER BASIN

The SPRB includes portions of Campbell and Converse Counties, Wyoming (see Figure 3.2). The area of active mining encompasses a three to
six mile wide north-south zone extending from approximately 15 miles north of Gillette, Wyoming, to a point 60 miles south of Gillette. Within
this area, the thick Anderson-Wyodak coal seam is recoverable using low-cost surface mining methods. Fifteen large mining operations are
active in the area, producing about 270 million tons in 1998.

5.2.1 SPRB Geology and Reserves

The Anderson-Wyodak seam occurs in the Paleocene Fort Unijon Formation, outcropping along anorth-south trend and dipping to the west.
The seam varies from over 100 fi thick north of Gillette, to 50 - 70 ftthick at the southern end of the deposit.

The SPRB constitutes the largest in-place coal resource in the contiguous U.S. Regional reserve estimates are available from a variety of
sources and vary widely. The majority of the available tonnage is low sulfur compliance quality, and at moderate depths. Even with relatively
aggressive production projections, the resources available in the SPRB are unlikely to be depleted prior to 2050.

SPRB coals are subbituminous in rank, and characterized by high moisture, low sulfur, low ash, and relatively low heat content. Quality

improves to the south, with the highest Btu coals found in the southern portion ofthe deposit. Following are typical quality ranges for SPRB
coals: ‘

PROXIMATE ANALYSIS

(AS-RECEIVED) . SPRB
MOL1StULE  (B) c i v et et et et e e e e e e e e e e e 26.0 - 32.0
A () e i e e 4.0 - 10.0
Velatile Matter (B) .ttt s e e e e . 29.0 - 33.0
SUL UL () ot e e e 0.1 - 0.6
LBs-SO(2) /MM BLU. vt ittt e ettt e e e e e e e e e e i, e e e e 0.3 - 1.4
BEU/ LD vt e e e RS 7,600 -

- 8,850

The north-south quality variations resultin two distinct coal products. The northern mines producea lower Btu coal in the 8,300 - 8,500 Btu/lb
range, while the southern mines produce an 8,700 - 8,800 Btu/lb product. Sulfur content is also lower at many of the southern mines, resulting
in a "super compliance" coal with less than 0.5 lbs SO(2)/MMBtu. Economics generally favor shipping the higher Btu southern coal to more
distant customers, while the lower Btu coals go to plants closer to the mines.

All SPRB coal is sold raw after crushing and screening. There are several projects planned or in place to upgrade SPRB coals, including
production of synfuels; however, these represent fairly small tonnages. Inexcess of 95% of SPRB coal is sold for electric power generation.

5-1
347




5.2.2 SPRB Supply

SPRB mines are typically large, high volume surface mining operations. Average production is over 16 million tons per year, and the largest,
Black Thunder, produces in excess of 35 million tons annually. In 1997, there were 6 mines producing more than 20 MTPY (excludes Caballo
at 19.9 million). The mines typically employ the largest available equipment, high volume coal handling and processing systems, and many
other techniques to allow maximum advantage of the operation's inherent economies of scale.

Production and quality data for the 15 active mines are summarized:

TYPICAL QUALITIES (AS-RECEIVED)

1997 TONS ASH SULFUR )
MINE (MILLIONS) (%) (%) BTU/LB
Buckskin. ...ttt e e e 14.4 5.2 .40 8,450
Rawhide. ... . i i i e i e e n 10.7 4.9 .40 8,320
Fagle Butte..... .. i ... 17.9 4.6 .41 8,350
Dry FOrK. ..ottt it et e i ee e 0.9 4.8 .37 8,175
FOrt Union. ..o ittt ineseeeeenens 0.6 6.0 .40 8,200
Wyodak. .. vt i e i i e, 3.3 6.0 .42 8,050
Caballo. ittt it e e e e e e e e 20.0 5.1 .38 8,400
Belle AV ..ttt et e et e e 22.8 4.6 .30 8,550
Cordero ROJO . ittt e ittt eee e s ieennenn 28.0 5.6 .35 8,350
Coal Creek. . vt i et e et e et e e i 2.9 5.7 .33 8,350
Jacobs RanCh. ....... ittt innnnnnn 27.1 5.6 .44 8,690
Black Thunder. ... ..ot inineeennn, 37.7 5.0 .28 8,850
North Rochelle. .. ..ttt iinnninnnnnans - 4.7 .23 8,800
Rochelle. ..t i et et et i i e e ee e 24.9... 4.7 .21 8,750
North Antelope..... .. i inan. 35.0 4.7 .24 8,800
AntelopPe. i v it e e 13.6 5.3 .22 8,800
Total. .ottt i e e e, 259.8

Note: Data derived from MSHA and FERC reports.

Total SPRB production has increased rapidly in recent years from approximately 3 million tons in 1975 to 157 million tons in 1990 and 270
million tons in 1998. ‘

Operations are gradually moving into more expensive reserves due to a combination of increasing stripping ratio and greater haul distances.
‘Many operations are currently in 200 ft - 300 ft of cover and experience stripping ratios of 2.5 BCY/ton or more. Typically, cash operating
costs (before royalties, taxes, and depreciation) are in the range of $1.75 - $3.00 per ton: We believe these costs will gradually increase ata rate

of 1% to 2% per year in real terms.
pery

The SPRB coal supply is capable of growing ata rapid rate to meet demand. However, there are constraints related to loadout capacity, rail
logistics, industry consolidation, and economics. In situations of rapid demand increase, some increase in prices due to tightening of supplies

can be expected.

The SPRB provides a large, stable alternative fuel source for Colstrip. Mineable reserves are extensive and sufficient to sustain operations
through the study period and beyond. The mines themselves are efficient low-cost operations, and, while we believe costs (and prices) will
gradually increase, we do not believe that increase will be prohibitive.
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5.2.3 SPRB Demand

The primary market for SPRB coals is and will continue to be electric power generators. Future fueling decisions by the electrical generating
industry will be influenced by a number of factors, including:

- Deregulation

- Clean Air Act Amendments (CAAA)

- Sulfur dioxide limitations

- NO(x) emission reductions.

Some, if not all, of these issues favor burning SPRB coal for electrical generation. The desirability of SPRB coal for these reasons will result in
significant future demand growth, particularly in the 2000 - 2005 period, as CAAA Phase 2 requirements become effective. BOYD estimates
demand for SPRB coal will increase to 330 million tons in 2000, and 415 million tons in 2010. Growth is projected to moderate after about
2015 due to uncertainty in future environmental regulation and lack of planned new coal-fired capacity. The mines in the SPRB will generally
be able to satisfy this demand growth, although some tightening of supplies, particularly in the 2000 - 2005 period, is likely.

5.2.4 SPRB Prices

The Colstrip Station, if it were to purchase SPRB coal, would most likely take that coal from the mines producing 8,300 - 8,500 Btu/lb coal.

The higher Btu coals carry a price premium related to savings in transportation costs, which would not be realized over the relatively short rail
haul to Colstrip. Projected FOB mine prices for the lower Btu coals are summarized:

8,400

BTU/LB

YEAR 1998 $/TON
2000 . e e 4.25
200 L. s e e e e e 4.60
200 2 e e e e e e e e 4.85
2003 e 5.00
200 e e e e e e e, 5.25
200D . e e e e e e e e 5.35
2006 OMu v it et e e e e 5.40

Expected price increases in the 2000 - 2005 time frame result from increased demand in that period, largely as a result of CAAA Phase 2.
Beyond that date, wedo not anticipate major price increases in real terms.

5.3 TRANSPORTATION

SPRB coal, with only minor exceptions, moves to market via rail. Rail transportation costs are very significant to the economics of SPRB coal,
typically constituting 50% to 80% of the delivered fuel costs. The ability of the railroads to fower rates, particularly on longer hauls, has been a
key factor in the growth ofthe SPRB.

Two railroads compete for SPRB originations, the Union Pacific-Southern Pacific (UPSP) and the Burlington Northern-Santa Fe (BNSF). Both
railroads serve the mines south of Gillette, while the mines north of Gillette are captive to the BNSF. Traditionally, the mines served by both
railroads have enjoyed lower rail rates because of the competitive situation. However, recent consolidation among suppliers and a more
competitive posture by the BNSF has minimized this differential.

Corette and Colstrip are both captive to the BNSF. Although this captive situation is not as great a disadvantage as in the past, it is stilt a
consideration which will impact transportation cestto those plants.
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The bulk of SPRB coal movements are under terms of contracts between the railroads and shippers. Very little tonnage moves under public
tariff. While regulatory agencies (primarily the federal Surface Transportation Board) place some limitations on rates the railroads can charge,
these tend to be at higher levels than are typically arrived at through negotiation. Coal movements to Corette, and potentially to Colstrip, would
be the result of negotiations between the BNSF and the utility. Factors that would affect such negotiations include:

- Volume. Higher volume movements of one to two million tons/year or more generally enjoy lower rates. The large volumes involved at
Colstrip would be an advantage.

- Distance. Longer hauls are lower-cost on a ton-mile basis. Rail distances to Corette (253 miles) and Colstrip (360 miles) are comparatively
short for SPRB movements.

- Competition. If there is effective competition from alternative carriers or other fuel sources, lower rates are possible. This would not be the
case for Colstrip and Corette. ‘

Typically, high-volume, long-distance (1,000 miles or more) movements are relatively low-cost, in the range of $0.01/ton-mile. Shorter
movements of 500 miles or less can be significantly more expensive on a ton-mile basis, ranging from $0.015/ton-mile to $0.025/ton-mile or
more.

The transportation infrastructure to move SPRB coal to Corette and, if need be, to Colstrip is in place and proven. We are unaware of any
circumstances that would impair the railroad's ability to deliver to the stations, either in the near term or very long term (through 2048) at
Colstrip. Current trends are towards more efficient railroad operations and lower costs. The cost of coal movements to Corette and Colstrip
would be the subject of negotiations with the railroad.

5.4 CORETTE STATION FUEL SUPPLY

The Corette Station, located near Billings, Montana, is fueled by coal purchased from the SPRB, and transported via rail to the plant. It is
anticipated that Corette will continue to be fueled by SPRB coal for the duration ofthe study period. Prices are essentially at market, and
transportation agreements remainto be negotiated.

The Corette Station requires a relatively low-sulfur coal, equivalent to

0.60 lbs SO(2)/MMBtu, to meet emissions regulations. This is lower than the average sulfur at most of the northern, low-Btu SPRB mines;
however, those mines can generally use selective mining techniques to supply a limited amount of lower sulfur coal. Alternatively, an
~acceptable low-sulfur coal is available from several mines (at a premium of $1.00/ton or more) in the southern, higher-Btu portion of the SPRB
Corette is currently receiving coal from this source under contract which allows the supplier to provide coal from either area. The specifics of
the Corette fuel supply situation are discussed in detail in the Fuel Cost chapter of this report.

5.5 OTHER SUPPLY SOURCES

Other potential supply sources exist for both Colstrip and Corette; however, most are not established operations, and there are questions of coal
quality and cost.

These other sources include:

- Bull Mountains. The Bull Mountains coal field is located 35 miles north of Billings in Yellowstone and Musselshell Counties. Burlington
Resources, Inc., owns a large reserve which could be mined using underground methods. The property does not have access to rail, but coal
could be trucked to Billings. Tssues of cost and quality would require investigation.

- Tongue River. The Tongue River Region is a large coal field located about 35 miles southeast of Colstrip. The area has no rail access, and
thus has never been developed. Proposals are in place, however, to provide rail access either connecting to the BNSF at Miles City or via an
extension of the Colstrip spur. If development in the Tongue River field takes place, it could provide an alternative supply for the Colstrip
Station.
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- Big Sky. The Big Sky Mine is located justsouth of WECO's Rosebud Mine and recovers coal from the same sean. Big Sky is close enough to
deliver coal directly to the Colstrip Station (via over-the-road truck). Big Sky would have capacity and cost constraints, but could be viable in
an emergency.

- Other Rosebud Seam Resources. Extensive Rosebud Seam resources exist southeast of Colstrip. These could be developed as a long-term
supply, but would require investmentin mine and transportation facilities.

In general, none of these altemnatives is as attractive as the established mines in the SPRB. However, over the plant lifetime through 2048, one
of these could develop into a viable supply option and/or an alternative to the Rosebud Mine. Ample alternatives exist to fuel the plant over its

projected remaining life.
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FUEL COSTS
6.1 INTRODUCTION

The long-term cost of fuel to the Colstrip and Corette Stations is related to a number of issues. At Corette, which will most likely be fueled by
SPRB coal, market supply, demand, and price, along with transportation costs, determine the delivered fuel price. At Colstrip, the situation is
more complex, with price affected not only by production costs at the Rosebud Mine, but also by the specific terms and conditions of various
coal sales and transportation agreements. This chapter analyzes these issues and develops estimates of resulting long-term fuel costs.

6.2 COLSTRIP -- GENERAL

The Colstrip Station is fueled entirely by coal from WECQ's Rosebud Mine, which is purchased under long-term contracts between WECO and
the station owners. The contracts are full-requirements agreements, making the mine and station effectively captive to each other. The

provisions of these contracts determine coal price.

The coal supply for Units 1 & 2 is contractually, as well as physically, separate from that for Units 3 & 4. Historically, the price of coal to Units
3 & 4 has been significantly above that to Units 1 & 2.

There are operational advantages to combining the two coal supplies. In particular, combining the operations would provide opportunities to
blend coal to provide a more desirable quality for Units 1 & 2. The combined operations would also allow more efficient utilization of
equipment and personnel. However, the existence of the contracts, differences in quality and price, and a continuing minority ownership in
Units 3 & 4 may make a combination problematical. For purposes of this study, we have assumed that the coal supply to Units | & 2 remains
separate from Units 3 & 4, each being administered under the respective contracts.

Sales of coal to outside customers, particularly the recent 1.5 MTPY contract with Minnesota Power, could have some affect on mining plans
and costs. However, the sale will probably not significantly affect coal price due to allocation mechanisms incorporated in the contracts. If
significant additional outside sales are secured, the ability to supply Colstrip beyond the current contract term could be affected.

6.3 COLSTRIP UNITS | & 2

6.3.1 Existing Contract

Colstrip Units 1 & 2 are fueled by coal from the Rosebud Mine's Area D, which is delivered directly to the plant. Sales are under provisions of
a long-term agreement signed July 30, 1971. E '

Key factors affecting future coal supply under this contract include:

- Term. The contract extends through December 31, 2009, with provisions for extension under mutually agreeable terms.

- Quantity. The contract is for the full requirements of Colstrip Units 1 &2. Typically, the units take +/-2.6 million tons per year.

- Pricing. Pricing structure is base price plus escalation, with a commodity price per ton (including labor, M & S, power, profit, etc.) and a fixed
charge per month (depreciation, A & G, etc.). Also included in the price is an accrual (estimated at $0.10/Ton) for final mine reclamation.

Production taxes and royalties are passed through at cost. Current delivered prices under this contract are in the range of $8.00 - $9.00/ton.

- Price Re-opener. A price re-opener will occur on July 30, 2001. If the parties are unable to agree on Base Price revisions, the matter is to be
arbitrated so as to be "equitable to all parties and . . . shall reflect the sellers reasonable costs of mining." Thus, the re-opener is effectively
based on costs, not market.
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- Assignment. The buyer's rights under the contract can be assigned only in conjunction witha sale of the buyer's interest in Units 1 & 2.

Re-openers, such as that in 2001, have occasionally been contentious issues at Colstrip. There are incentives at the time of the re-opener to
renegotiate the contract, perhaps along lines of the Amended and Restated Units 3 & 4 agreement. However, unlike Units 3 & 4, the Units | &
2 price is relatively low under the current contract, and operating costs will increase significantly late in the agreement's life. Thus a
renegotiation may be disadvantageous for the plant owners. In estimating future fuel prices for Units | & 2, we assume the current contract
remains in force through its normal expiration date (2009), and that the 2001 re-opener results in only minor price adjustments to reconcile to
actual operating costs. This is a reasonable assumption given the relative position of the parties, but not a certainty.

In addition to the Coat Supply Agreement, there is an agreement to purchase synfuel produced at Entech's (WECO's parent) Advanced Coal
Conversion Process (ACCP) plant for use in Units 1 & 2. The synfuel is priced equal to the variable cost of Area D coal on a MMBtu basis.
There is also a bonus arrangement based on a proportional rebate of savings that may occur at the plant as a result of burning the synfuel.
Synfuel tonnages will likely be low, on the order of 200,000 tons annually. ‘

This synfuel agreement is structured such that the net fuel price approximately equals the price of supplying an energy-equivalent amount of
coal. Thus for purposes of fuel price estimates, we assume the total fuel expense will be essentially the same whether or not some portion is
actually synfuel.

The ACCP synfuel plant operation realizes certain significant tax advantages that expire in 2007; the plant will most likely close at that time.

The existing coal supply agreement precludes purchasing outside (i.e., SPRB) coal through its expiration in 2009. Upon expiration, the contract
may be extended "on terms mutually agreeable to the Seller and Buyers, reflecting then existing market conditions for such existing . ..
(Rosebud) . . . coal." The contract does not contain language that clearly obligates either party to reach a mutual agreement on contract
extension. It is probable that, upon contract expiration in 2009, WECO would effectively have no further obligations to the Units 1 & 2 owners.

6.3.2 Units 1 & 2 Supply Reliability

Our review indicates that sufficientrecoverable, proven and probable reserves remain in Area D to satisfy requirements of the current contract
through expiration in 2009. Late in the term, the mine will incur higher costs due to deep cover and will encounter an area of relatively high
sodium coal. The higher costs will not affect the price of coal due to the contract's base price plus escalation cost structure.

The higher-sodium coal (in excess of 1% NaO(2) in ash), which will be encountered in 2008 and later, will meet contractual quality
specifications (there is no specific limit on sodium). However, high-sodium coal has caused difficulties in Units 1 & 2 in the past, and may do
- so in this instance. The potential problem could be avoided by blending with lower sodium (Area C) coals, substituting reserves, or some
combination of measures. :

Certain equipment and facilities at Mine Area D are, as discussed in Chapter 4, adequate for current operations but are relatively old.
Substantial capital investment is required in the 2000 - 2002 period to assure reliable operation over the remaining contract term. We assume
WECO will be reluctant to make major investments in new, long-lived equipment and facilitiés with only +/-9 years remaining on the contract.
Therefore, the projected investments are assumed to be mostly in overhauls, rebuilds, and other "stop-gap" expenditures with relatively short
depreciable lifetimes. This investment will increase the price of coal by $0.10 - 0.15/ton via the depreciation component of the fixed charge..

6.3.3 Units 1 & 2 Existing Contract Fuel Costs

We estimated future fuel prices under the existing contract, considering the contractual pricing parameters and likely future events. The 2001
re-opener will have some effect on price, as certain price :
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components may vary from actual costs. Althoughthere is considerable uncertainty, we have assumed a limited price cut will resuit from the
re-opener. We do not expect the sale of coal to Minnesota Power to significantly affect contract price.

Estimated fuel costs under the existing contract are shown on Table 6.1 following this text, and summarized below (1998 dollars):

UNITS 1 & 2 DELIVERED FUEL PRICE (1998 DOLLARS)

2003 -
1999 2000 2001 2002 2009 AVERAGE
Tons/Yr {(000) ... i 1,510 3,020 3,020 3,020 3,020 3,020
Quality == Btu/1b.......cuiuo.... 8,558 8,558 8,558 8,558 8,558 8,558
Contract Price ($/Ton):
Commodity Charge........ooevuuu. 5.79 5.78 5.78 5.19 5.31 5.41
Fixed Charge............ ... 1.31 1.39 1.42 1.44 1.48 1.46
Rovalties* . . .. iiinenneennnn 1.04 1.04 1.05 0.96 0.98 1.00
Quality Adjustment.............. (0.14) (0.14) (0.14) (0.13) (0.13) (0.13)
e = 8.00 8.07 8.11 7.46 7.64 7.72
Fuel Price (S$/MMBLU)...vvuiveruunn. 0.47 0.47 0.47 0.44 0.45 0.45

* Includes production taxes associated with royalty payments.

The cost estimates, as shown, assume a price cut as a result of the 2001 re-opener, roughly reconciling price to costs at that time. Our analysis
of mine operations also indicates that mining costs will increase significantly in the last 2 - 3 years ofthe contract term. Under the current
contract format, this increase will not be reflected in the price and willreduce WECO's profits.

6.3.4 Units 1 & 2 Long-Term Fuel Cost

Beyond the expiration date of the current contract, the fuel source for Units | & 2, and therefore the price, is speculative. We developed
estimates of price based on reasonable assumptions about future events.as outlined below.

It is reasonable to assume the current supplier relationship will be extended at (or before) expiration of the current contract. However, the -
"market” price for "such existing coal" as stated in the contract will be indefinite, since the only other currently identifiable market for such coal
is Units 3 & 4. The reserves available at Rosebud for an extension will also be more costly to mine. Thus the outcome of price negotiations for
any extended term is uncertain. For purposes of this study, we have assumed: ’

- The contractual relationship with WECO will be extended for the entire study period (i.e., through 2030).
- A new contract structure will be negotiated for Units 1 & 2 similar to the Amended and Restated supply agreement for Units 3 & 4. This "cost
plus"” pricing structure is acceptable to WECO and provides reasonable compensation and profit, while allowing the station owners

considerable control over the operation.

- The pricing structure under a new contract would be designed to assure delivered fuel costs are equal to or less than the delivered cost of
alternative (SPRB) fuel. This competitive benchmark is assumed to be $0.65/MMBtu.

- Existing reserves in Areas A and B would be dedicated to the contract, and delivered directly to the existing coal handling facility.

- Operations supplying fuelto Units | & 2 would continue to be physically separate from the Units 3 & 4 supply.
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This revised and extended contract would result in an increase in fuel costs due to increased costs at the mine, and capital investment needed to
operate over the extended contract term.

Estimated delivered fuel costs for Units 1 & 2 over the 2010 - 2030 period are shown on Table 6.1 following thistext, and are summarized
below (1998 dollars):

AVERAGE
2010 -
2030
Tons/Yr (000) & it ittt et e et et e e e e 2,904
Quality (BLU/ I « ittt i e e e e e e e 8,728
Coal Price ($/Ton)
Fixed Charge. @ittt it s et e ettt e et et e e e e e 1.66
Commodity Charge
Mine Operaling EXDeliSC . v v v vt v et ier oottt e e eee e 4.26
Return on Investment....... ...t innnnnnennn 0.54
S 0.55
Royalties & Production TaxesS.....ueeve i enennnn. 3.69
Subtotal. . i e e e e 9.04
Total PriCe. . ittt ittt ittt et et et e 10.70
Price per MMBtu. .. ... ittt e et e e e 0.61

The price is relatively consistent over the study period, but does gradually increase from +/-$10.50/ton in the early years to over $11.00/ton late
in the period. These increases relate to increases in mining costs as operations progress into deeper cover areas. Resource depletion as a result
of third party sales could increase prices further late in the study period.

6.4 COLSTRIP UNITS 3 & -4
6.4.1 Units 3 & 4 -- Existing Coal Supply Contract

Colstrip Units 3 & 4 are fueled by coal from Area C, which is transported to the plant via a 4.2-mile conveyor owned and operated by WECO.
Sales are governed by an agreement originally signed in 1980, and extensively amended in 1998. The August 24, 1998, "Amended and Restated
Coal Supply Agreement" significantly changes the terms and provisions of the original 1980 contract (which was similar in form to the Units 1
& 2 agreement) by changing to a cost plus pricing structure and eliminating future re-openers. The new contract will result in a significant price
decrease estimated at +/-$4.00/ton. This decrease will be phased in over a two-year period, taking full effect on July 1, 2000. Prior to that time,
the old pricing structure will remain, with labor and ad valorem tax cost components limited to actual amounts.

Key provisions affecting future coal supply and costs inctude:

- Term. The contract terminates on December 31, 2019. The parties can, by mutual agreement, extend the contract beyond that date, but there is
no obligation to do so.

- Quantity. The contract is for the full requirements of Units 3 & 4. The agreement provides for WECO to substitute outside coal for Rosebud
Mine coal under certain conditions.

- Pricing. Pricing structure is cost plus, including certain fees, incentives, and return on investment compensation.

- Administrative Structure. The Amended and Restated Contract provides for a Mine Operating Committee to monitor the mine operation,
approve budgets, review plans, etc. Effectively, the station owners control major planning and investment aspects of the mine while WECO
manages day-to-day operations.

- Assignment. In general, the buyer's rights under the coal supply agreement can be assigned only as part of a sale of the buyer's interest in the
generating station. Special provisions apply relative to
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Montana Power's obligations guaranteeing WECO's performance of final reclamation work. Montana Power cannot assign this obligation
except with the consent of the other owners.

Sufficient recoverable proven and probable coal reserves remain in Area C for the duration of the contract, and Area C will be essentiaily
depleted when the contract expires. Additional reserves are available farther west in Area F, but are not committed to Units 3 & 4.

Under the Amended and Restated contract, all coal requirements for Units 3 & 4 must be purchased under terms of the contract, but those terms
provide for the purchase of coal from outside sources (probably from the SPRB). Should outside coal be purchased, WECO is entitled to add
certain fees to the selling price and will recover certain fixed costs (depreciation, return on investment, etc.) in full, irrespective of outside coal
purchases. Based on our estimates of Rosebud fuel costs and that from alternative sources, we consider it unlikely that any significant tonnage
of third party coal could be economically purchased in the normal course of dealing under the Amended and Restated Contract.

Upon termination in 2019, the contract can be extended by mutual agreement. If the parties are unable to agree, the contract terminates. Thus,
WECO has no obligation to continue supplying coal beyond 2019, and the Units 3 & 4 owners have no legal right to any reserves beyond that
date. Should the contract not be extended, coal from the SPRB could provide a viable, competitive alternative fuel supply for the balance of the
study period and beyond.

6.4.2 Units 3 & 4 Coal Transportation Agreement

WECO's operation of the 4.2-mile overland conveyor which delivers Area C coal to Units 3 & 4 is under a separate agreement with the owners
of Units 3 &

4. That agreement was initially negotiated in 1981; it was amended in 1987 and again in 1998. The 1998 amendment significantlyalters the
economic parameters of the agreement, reducing the price, and eliminates future price re-openers. Key provisions of the amended agreement
are:

- Term. The transportation agreement remains in force for so long as the Units 3 & 4 Coal Supply Agreement continues, i.e., through 2019. The
contract can be extended by mutual agreement.

- Quantity. All coal sold under the Coal Supply Agreement (from Area C) will be transported via the conveyor.

- Price. Under the 1998 amendment, effective July 1, 2001, the price is the sum of the actual costs to operate the conveyor, fixed charges such
as depreciation, taxes, etc., and a "Fee-Operating Profit" of $0.58/Ton indexed for inflation. :

- Other Terms. The 1998 amendment eliminates re-openers in 2001, 2006, and 2011, and delctes the gross inequity provision.
- Assignment. Can be assigned by buyer only in conjunction ‘with an assignment of rights under the Coal Supply Agreement.

The price revisions incorporated in the amendment will result in a decrease in transportation cost of about $0.70/ton from $1.60 - §1.65/ton to
$0.90 - $0.95/ton. The higher price remains in effect until the new price is phased in on July 1, 2001.

The amended contract provides the station owners considerable control over operating decisions affecting the conveyor, particularly as relates
to capital expenditures. We anticipate that future capital expenditures on the conveyor will be minimal, mostly related to replacements and
major rebuilds.

6.4.3 Units 3 & 4 Existing Contract Price

The Amended and Restated Contract provides for a phasing in of the new "cost plus” pricing structure. Approved capital expenditures made
after January 1, 1999, will be incorporated into the capital investment base. The basic "cost plus” pricing structure becomes effective on July 1,
2000, and the Fixed Fee

6-5
356




{$0.40/ton) is implemented on July 1, 2001. Prior to July
certain limitations on labor cost and property taxes.

I, 2000, the old pricing (a "base price plus escalation" structure) remains in place with

Mining equipment in Area C is relatively old and will require rebuilding or replacement in the near future. WECO has a five-year $40 million
capital budget (including an additional dragline to be moved from Area A) for this purpose. These expenditures will affect coal price under the
Amended and Restated Agreement via depreciation and return on investment provisions of the contract.

The Amended and Restated Agreements create a funding mechanism for final reclamation expenses at the Rosebud Mine. Under this
mechanism, WECO takes the responsibility for fina} reclamation expenses, except for Puget Sound Power & Light's proportional (25%) share.
(Puget's share is assumed to continue as an accrual equal to 25% of the appropriate total accrual on a per-ton basis.) The contractual funding
mechanism requires Montana Power to effectively guarantee WECQ's performance in this area.

The Amended and Restated Agreement gives the Units 3 & 4 owners strong rights over mining plans, capital expenditures, and budgets. The
contract also dictates a "least cost”" mining approach which will result in relatively low costs in the initial years of the contract, with gradual
increases over the contract term. These gradually increasing mining costs will, with the "cost plus” structure, result in gradually increasing coal
prices. Estimated fuel prices under the' Amended and Restated Agreement are shown on Table 6.1, and summarized below (1998 dollars):

UNITS 3 & 4 DELIVERED FUEL PRICE (1998 DOLLARS)

1999 2000 2001 2002 2003 - 19 AVERAGE
Tons/Yr (000) ..... oo, 3,485 6,971 6,971 6,971 6,971 6,971
Quality -- Btu/lb.......cvvvnu.. 8,509 8,509 8,509 8,509 8,509 8,509
Contract Price ($/Ton)
Commodity Charge.............. 9.52 7.35 5.91 6.24 6.91 6.92
Fixed Charge.................. 0.68 0.91 1.14 1.18 1.37 1.31
Royalties*. ... ... ..., 1.70 1.44 1.17 1.23 1.37 1.36
Subtotal................... 11.90 9.70 8.22 8.65 9.65 9.59
Transportation ($/Ton)........ 1.62 1.62 1.27 0.91 0.92 0.99
Total Cost:
S/ TN . e e e e e e e 13.52 11.32 9.49 9.56 10.57 10.58
S/MMBEU . Lt ittt e s e 0.79 0.67 0.56 0.56 0.62 0.62

*Includes production taxes associated with royalty payments.

Delivered fuel price projections could be affected by third party sales (Minnesota Power); however, the structure of the contract will serve to
minimize thisi 1mpact :

6.4.4 Units 3 & 4 Estimated Price -- Extended Term

Following expiration in 2019, the contract can be extended by mutual agreement. Although there is no assurance, it appears likely that WECO
would have reserves available for such an extension in Area F.

For purposes of estimating fuel prices to Units 3 & 4 after 2019, we have assumed that the present contract will be extended on terms and
conditions similar to those currently in the agreement, and that WECO will dedicate Area F to Units 3 & 4. This is a reasonable assumption
given the current lack of other markets for WECO's coal. The initial mining in Area F is 1elat1vely low-cost, as shallow reserves are avallable
but will increase over time as deeper overburden and longer haul distances affect prices.

Our review indicates that prices under this extended contract will be in the same range, or possibly higher than the delivered cost of coal from
the SPRB. In estimating these long-term fuel costs, we have assumed that WECO will make concessions in the form of reduced profits to assure
the Rosebud coal is priced competitively with SPRB coal. This pricing benchmark is estimated at $0.65/MMBtu delivered to the plant.
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Contract costs are for delivery to the Area C tipple. Additional expense will be incurred conveying the coal from Area C to the power plant.
Our estimates assume the current transportation contract pricing structure, as amended, will remain in place for the entire study period (through
2030). Thatstructure incorporates a 15% discount of certain price components after 120.5 million tons have been delivered. At projected
production rates, this occurs in 2018.

Projected fuel costs for Units 3 & 4 after 2019 are shown on Table 6.1 and summarized below (1998 dollars):

AVERAGE
2020 -
2030
TONS/ YT (000) vttt it i et e ettt et et e et e e st e e 6,900
Quality (BEu/lb) ittt ittt et e e e e e e 8,591
Fob Mine Price ($/Ton):
Commodity Charge. ... ... ittt i ittt e eeaeenn 6.79
Fixed CRarge. .ttt it ettt ettt et et ettt es e tananan 1.28
ROoyaltdes™ . i i i e e e e e 1.34
115 o o o= N 9.41
Transportation (S/ 0N ) i i in ittt it s et s eeenannas - 0.78
Total Cost:
= < o 10.19
S/ MMBEU e v v v ettt e e e e e e e e 0.59

* Includes production taxes associated with royalty payments.
6.5 COLSTRIP -- ALTERNATIVE SUPPLY POTENTIAL

The availability of relatively low-priced coal from the SPRB provides Colstrip an alternative to the Rosebud Mine for fuel supply. This is
addressed in general in the "Alternative Supplies” chapter of this report; specific impact at Colstrip is discussed in this section.

6.5.1 Alternative Supply Issues
Bringing SPRB coals to Colystrip raises a number of issues. These include:

- Transportation. Coal would move to Colstrip by rail viathe BNSF. Rail distance from G}llette Wyommg, to Co}strlp is approximately 350
miles, and the movement would be captive to the BNSF.

- Coal Handling. The Colstnp Station is not equipped to receive coal by rail in significant volumes. SPRB coal delivered prices would have to
include the capital and operating costs associated witha coal receiving facility.

- Plant Design. The Colstrip plant is designed specifically for Rosebud coal; the operational impact of burning SPRB coal is unknown. We
would expect the impact to be minimal due to the general similarity of the coals; thus, we have not considered any impacts in this study.

- Units 1 & 2 Contract. The existing contract would preclude purchasing any SPRB coal for Units 1 & 2 prior to January 1, 2010. SPRB coal
could be a viable option after that time.

- Units 3 & 4 Contract. The current Units 3 & 4 contract allows purchase of outside coal, but specifies certain payments to WECO that would
add to the delivered cost. Outside coal could be purchased without these payments beginning January 1, 2020, following expiration of the
contract.

All of these issues impact the economics of any alternative outside supplies, and mustbe considered in assessing the viability of such a supply.
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6.5.2 SPRB Prices

As discussed in the Alternative Supplies chapter of this report, the most economical SPRB sources for Colstrip are likely to be the lower quality
+/-8,400 Btu/lb coal mines in the northern portion of the SPRB. BOYD's long-term projections of prices at these mines increase from a
projected $4.25/ton (1998 dollars) in 2000 to $5.40/ton in 2006, remaining constant in real terms thereafter.

6.5.3 Transportation Costs

Transportation to Colstrip will be via the BNSF, a distance of approximately 360 miles. Typically, such movements are under contracts
negotiated between the shipper and the BNSF. The precise outcome of such a negotiation regarding Colstrip is unknown and subject to

considerable uncertainty due to the specifics of the movement, including:

- At 350 miles, the movement is fairly short as compared to most SPRB hauls. Shorter hauls are typically less efficient and more costly ona
ton-mile basis.

- The haul is captive to the BNSF as delivering carrier and probably as originating carrier. This places the BNSF in a strong position in rate
negotiations.

- The potential volume, at +/-10 million tons per year, is very large and would represent an attractive business for the BNSF.
- The route, particularly from Gillette to Huntly, Montana (near Billings), is relatively uncongested, resulting in minimal delays in transit.

Considering these factors, we estimate the cost of rail transportation from the Gillette area at $6.05 per ton. This estimate includes the carrier
charge and an allowance for ownership and maintenance costs on the required cars.

6.5.4 Coal Handling

To take SPRB coal, the Colstrip Station would have to construct a coal receiving facility and integrate that facility into the existing coal
handling infrastructure. The capital and operating costs for such a facility could vary significantly depending on specific design criteria. For
purposes of comparative fuel cost estimates for this study, we have assumed a total cost, including facility depreciation and operating cost, of
$0.25/ton. ‘ ) .

6.5.5 WECO Charges

Under the Units 1 & 2 coal supply contract, no outside coal could be purchased for those units prior to expiration in 2009. After that time,
outside coal could be purchased with no fee or other payment to WECO.

For Units 3 & 4, the purchase of outside coal under the current contract would require certain compensation to WECQ, both in the form of'a
specific fee, and fixed payments dictated by contract irrespective of the tonnage produced at Rosebud. These include:

= Average Fixed Fee Per Ton ($0.40/ton) on each ton of outside coal purchased.
- Earned portion of the "Incehtive Fee Per Ton" (base $0.35/ton) on each ton of outside coal purchased.

- Per-Ton Return on Investment (ROT) paid on a pro-rata basis on the first 5 million tons purchased, whether those tonnages are Rosebud or
outside coal. In effect, outside coal must bear its proportional per-ton share of the ROI charge.

- Conveyor "Fee-Operating Profit" of $0.54/ton under the Amended Transportation Agreement is paid on all coal sold under the contract,
whether by WECO ora third party.
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These estimated WECO charges averaged over the life of the Units 3 & 4 contract are summarized (1998 dollars):

2000 -
2019
AVERAGE
CHARGE $/TON
Fixed Fee. @ittt ittt e ittt e et e et e e et e e 0.37
INCENEIVE FOO . i ittt ittt it e ettt et et et e it e e e e e e 0.28
2O O o =l N 0.72
CONVEY 0L B . i it i e e e et e e e e e 0.58
0 % o= 1.95

The actual WECO charge allocated to outside purchases varies from year to year, and could depend on the relative proportions of Rosebud and
outside coal. The above figure is, however, reasonable for comparative purposes.

6.5.6 Total Cost of Alternative Fuel

The comparative cost of SPRB coal delivered to the Colstrip station is summarized (1998 dollars):

UNITS 3 & 4
UNITS 1 & 2

cosT AFTER 2009 2000 - 2019 AFTER
2019 :
FOB Mine Price (BAVETXAge) .. .. .uveereesnennan 5.40 5.25 5.40
Rail Transport. ... ..ot iie e venanns 6.05 . 6.05 6.05
Handling.......... FE N I : 0.25 0.25 0.25
WECO Charges. ... it ittt e e ieeenienan - 1.95 -—
TOEAL et vte e e e siee e e 11.70 13.50 C11.70
$/MMBtu @ 8,400 Btku/lb ................... . 0.70 0.80 0.70

As shown, the cost of SPRB coal delivered to Units 3 & 4 under the current contract is likely to be significantly more expensive than Rosebud
coal (at $0.60 to $0.65 per MMBtu), largely due to the added WECO charges. :

After termination ofthe current contracts, SPRB supplies could be delivered to Colstrip at prices in the range of $0.70/MMBtu, or perhaps,
given the uncertainties in the estimates, for-as little as $0.60 to $0.65 per MMBtu. For purposes of this study, we have assumed that Rosebud
coal would have to be priced ata delivered cost of less than $0.65 per MMBtu to be competitive with the SPRB after expiration of the existing
contracts.

While it appears that SPRB coal will not be an economical replacement for Rosebud coal over the study period, the potential to purchase SPRB
coal effectively caps the post-contract fuel cost for Colstrip.

6.5.7 Long-Term Fuel Alternatives

The Colstrip plant is expected to continue operation beyond the specific study period addressed in this report, with current plans extending to
2048. Projections for the 2030 - 2048 period would be highly speculative and are not developed herein. However, there are certain long-term
factors affecting fuel supplies beyond 2030 that can be addressed. These include:

- Fuel Source. Economically recoverable coal at the Rosebud Mine will likely be depleted in 2030 or perhaps earlier. Several alternative coal
sources are likely to be available at that time (discussed in Chapter 5), withthe most likely source being the SPRB. Available reserves in the
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SPRB are, based on current projections, likely to be adequate to fuel Colstrip over the 2030 - 2048 period.

- Delivery. Coal would most likely be delivered to Colstrip via rail, specifically by the BNSF. The existing rail infrastructure is in-place, and we
are unaware of any circumstances that would impair the ability of the railroad to deliver adequate volumes of coal. Projections of rail rates to
2030 and beyond
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are not meaningful; however, the recent trend is towards lower rail rates. We would not expect thisto continue indefinitely; however, we would
also not expect a major reversal towards significantly higher rates.

- Plant Modifications. Receiving SPRB coal via rail would require construction of a receiving facility, and probably some modifications to coal
handling facilities, all of which appear feasible. The cost of these unloading facilities would depend on specific design criteria and ability to
integrate with the existing system. Assuming the existing WECO spur, loop track, and conveyor facilities are available, and that no major surge
storage is needed, we estimate the facility cost in the range of $10 million. Surge capacity and/or throughput improvements could increase this
by $5 million to $7 million, and a fully independent facility could range up to $25 million.

Modifications needed to the plant itself are beyond the scope of BOYD's study; however, given the general similarities between the coals, we
would not anticipate major new investment.

In general, adequate and feasible fuel supplies appear to be available for the Colstrip Station for the 2030 - 2048 period.
6.6 CORETTE

The Corette Station, located near Billings, Montana, is fueled by coal purchased from the SPRB, and transported via rail to the plant. It is
anticipated that Corette will continue to be fueled by SPRB coal for the duration of the study period.

6.6.1 Fuel Supply Source

The Corette Station currently buys coal under provisions of a short-term agreement with Caballo Coal Company, a subsidiary of Peabody
Holding Company (Peabody). The contract extends through December 31, 1999, and specifies delivery of 750,000 tons during 1999.

The coal was traditionally supplied by the Rawhide Mine in Campbell County, Wyoming, which is owned and operated by a Peabody affiliate.
Quality specifications call for a relatively low-sulfur coal, which Rawhide produced via selective mining within the seam horizon. These
specifications are:

EXPECTED MONTHLY WEIGHTED
AS-RECEIVED SPECIFICATIONS

o = OO 30.8%
2 N 5.0%
BEU/ I v et et e e e e e e e e e e e 8,320
P25 IR e i s 0.25%
OB A B 1 /1= 5 ot 0.601b

By contract, calculated sulfur dioxide on a trainload basis is not to exceed 0.60 1bs/MMBtu. This low sulfur coal is needed to meet emissions
regulations in the Billings area. ‘

Contract price for 1999 is set at $3.65/ton. This is competitive for the +/-8,400 Btu/Ib SPRB coals, and does not appear to carry a significant
premium for the low sulfur. We believe that, in the future, the lower sulfur coal will carry a small premium due to demand for CAAA
compliance. :

The base contract was amended to allow coal produced at Peabody's North Antelope/Rochelle complex to be substituted for Rawhide coal after
April 1, 1999. Peabody exercised this option, and has been delivering from North Antelope since April (the Rawhide Mine has been idled).
North Antelope is Jocated at the southern end of the SPRB and produces a higher quality (8,800 Btu/Ib, 0.22% sulfur) "super compliance” coal.
The North Antelope coal is priced ata discount to carrent market, and would be delivered to Corette for approximately the same price per
MMBtu as Rawhide.

Future coal supplies will likely continue to be purchased from SPRB Mines. The traditional supplier, the Rawhide Mine, provides an attractive
source due to the ability to selectively mine a low-sulfur product. Other
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mines in the vicinity of Rawhide (Buckskin and Eagle Butte) also have the ability to selectively mine a low-sulfur product. If Rawhide is unable
to supply future coal, these nearby mines offer a viable, competitively priced alternative low-sulfur, low-Btu source.

In the worst case, several mines, such as North Antelope/Rochelle in the southern, higher-Btu portion of the SPRB could supply coal, meeting
the 0.60-1b SO(2)/MMBtu limit. These coals are higher priced (typically by $1.00/ton or more) than Corette's current contract price and must be
transported farther. The higher-Btu content offsets some of this expense, but the delivered cost would still likely be $0.05 to $0.08/MMBtu (or
more) higher than for coal supplied from Rawhide or other nearby mines.

Overall, we believe the SPRB mines will provide a reliable long-term source of low-sulfur coal for Corette. If Rawhide or nearby suppliers
cannot provide adequate low-sulfur coal, the plant can obtain low-sulfur coal from the higher-Btu mines in the southern portion of the SPRB at
the expense of a small premium.

6.6.2 Corette Coal Transportation

Coal is currently transported to Corette under two transportation agreements with the Burlington-Northern Santa Fe Railway. The first
agreement is for coal movements from Rosebud to Corette. Although no coal is moved under the agreement, a fixed fee of approximately $1.1
million per year is charged. The second rate agreement is for movements between various Wyoming (SPRB) origins and Corette. These
movements are priced at $5.00 - $6.00 per ton, depending on origin, plus various supplemental charges. Shipper-owned cars are specified.
Overall transportation cost to Corette (excluding the $1.1 million dollar fixed fee) are typically in the range of $6.00/ton or $0.024/ton-mile for
the 253-mile haul.

The existing Corette contract was scheduled to terminate June 30, 1999, but was extended to the end of 1999 to coincide with the termination of
the coal supply agreement. PP&L Montana intends to negotiate a new rail transportation agreement with substantially different terms prior to
that date. The outcome of these negotiations is unknown at this time. Factors that could affect the negotiations include:

- The distance involved is relatively short at253 miles. Variable costs per ton-mile are higher on short hauls.

- The current rate at +/-$0.025 per ton-mile is relatively high.

- The utility owns 75-cars, which are moved as a unit. Shipper ownership of cars will result in a lower rate; however, a 75-car train is relatively
short.

- The volume involved, at 750,000 to 800,000 tons per year, is relatively small. The railroad may not be able to dedicate locomotives to the
movement full-time. i

- Corette s captive to the BNSF. There is little effective competition for fuel deliveries.

We believe a rate reduction can be negotiated, but that reduction will be limited, given the railroad's negotiating position. Our estimated cost for
transportation of Corette coal is $0.020/ton-mile ($5.06/ton). This considers savings due to car ownership and maintenance (which is charged to
power station O & M).

6.6.3 Corette Coal Supply -- Delivered Cost

Coal supplies from the SPRB are adequate for Corette over the study period. Although the sulfur restrictions limit the possible sources, there
are sufficient potential suppliers in both the northern and southern portions of the SPRB to assure adequate supply alternatives.

Coal costs FOB mine are estimated based on benchmark price projections for 8,400 Btw/ib coal (see Chapter 5). These are adjusted for the
lower Btu required at Corette and a premium for low sulfur content.

6-11
362




Delivered fuel prices are the sum of the FOB mine price and the transportation cost. These fuel price estimates are shown on Table 6.1
following this text, and summarized below (1998 dollars):

DELIVERED PRICE (1998 $)

2001~ 2006~
1999 2000 2005 2030 AVERAGE
FOB Mine (S/TOmN) v vt vt ime et te ettt eeeeenanns 3.65 4.10 4,90 5.40 5.23
Transportation ($/T0N) c.i it ieennnann. 5.06 5.06 5.06 5.06 5.06
1 ol S 8.71 9.16 9.96 10.46 10.29
S/MMBtu @ 8,330 Btu/lb. vt ireniaennn 0.52 0.55 0.60 0.63 0.62

6.7 FUEL PRICE ESTIMATES -- INFLATED BASIS

Estimated fuel prices over the study period are shown on Table 6.1 (following this text) expressed in 4th quarter 1998 dollars with no allowance
for inflation. Because the fuel price is the sum of a number of components, not all of which inflate at similar rates (or at all), the delivered fuel
cost will likely lag inflation somewhat. We have therefore developed parallel fuel price estimates on a nominal (i.e., inflated) dollar basis, as
shown on Table 6.2 (following this text). Inflation assumptions incorporated in Table 6.2 are based on a number of projections which we
consider reasonable for the price estimates, including general inflation (GDP-1PD) of 2% - 3% per year.

Following this text are:

Tables:
6.1: Estimated Fuel Price Summary -- 1998 Dollars
6.2: Estimated Fuel Price Summary -- Inflated Dollars
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TABLE 6.1

ESTIMATED FUEL PRICE -- COLSTRIP & CORETTE STATIONS
1998 DOLLARS -- NO ALLOWANCE FOR INFLATION k

FOR

CHASE SECURITIES, INC.
BY

JOHN T.BOYD COMPANY

MINING & GEOLOGICAL CONSULTANTS
SEPTEMBER 1999
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1999
COLSTRIP UNITS 1 & 2
Coal Purchased:
Rosebud Mine (Tons=000) ...t it ittt it et e teeanannens 1,510
Other Sources {Tons~000) .. ... ... ittt eannnn, -
B Y o B 1,510
Avg. Quality (BTu/LD) cuvun it iei it it e e 8,558
Fuel Price (Delivered):

Rosebud Mine Coal (S/Tom) v r ettt iiie sttt rannanann 8.00
OLtheTr SOUTCES (S/TOD) vt et i ettt et ettt -
Total == S/T0M. it sttt i it ittt et i 8.00
Units 1 & 2 Total Fuel Cost —— S-000. ...t nnennennnn 12,078
S/ MMBEU. e e 0.47

SUMMARY BY FIXED AND VARIABLE COMPONENTS

UNITS5 1 & 2 DELIVERED FUEL COST:
Fixed Cost ($/Yr—000) ..ttt i 2,261
Variable Cost:

Per Year ($-000} 9,816
Per TON (S) i nenneennrnns 6.50
PEY MMBUU (S vttt it it ettt et ettt et eeeenaeaaaans 0.38
COLSTRIP UNITS 3 & 4
Coal Purchased:
Rosebud Mine (Tons—000) .....u v ninnnennnnn e 3,485
Other Sources (Tons=000) .. ... ittt ntee et imen e -
o 3,485
Avg. Quality {(Btu/Lb) ..ttt ivn ot e e 8,509

Fuel Price (Delivered):
Rosebud Mine Cecal:

Coal Cost FOB Mine ($/TON) .. iuiioniiniinnineniaaanaannn
Transportation Cost {S$/T0N) ..ttt ininn i
Subtotal. o e e e
Other Sources {S/T0M) c vttt ittt ettt e e et e e e e -—
TOLAl == S/ T 0N it ittt et i e e 13.52
Units 3 & 4 Total Fuel Cost —— $-000........... v 47,122
SmS/MMBEU. ot i e 0.79

2007
COLSTRIP UNITS 1 & 2
Coal Purchased:
Rosebud Mine (Tons—=000) ... ittt o et e e e naannn 3,020
Other Scurces (Tons=000)...............: e s e e e e e e -
Ao = T P 3,020
Avg. Quality {(BEu/Lb) ... ..ol i 8,558
Fuel Price {(Delivered):
Rosebud Mine Coal ($/TOMN) ..ot et eeiaann 7.85
Other Sources (S/TON) .. ...ttt iiii it -
TOLal == §/T0N. ..ttt it et e e 7.85
Units 1 & 2 Total Fuel Cost == $-000..... . rerirnnuennnan 23,692
——$/MMBEU. e e 0.46
SUMMARY EY FIXED AND VARIABLE COMPONENTS
UNITS 1 & 2 DELIVERED FUEL COST:
Fixed Cost {S/Yr—000) ... iimerenennnnnnn e e 5,140
Variable Cost:
Per Year ($-000) .. i e 18,552
Per Ton (3) 6.14
Per MMBtu 0.3¢
COLSTRIP UNITS 3 & 4
Coal Purchased:
Rosebud Mine {Tons—000) .. vttt un ittt et e et e e e eeaeenn 6,971
Other Securces (Tons—000) .ottt ittt et et et eeeeens —
o - 6,971
Avg. Quality (Btu/Lb) ... e 8,509
Fuel Price (Delivered):
Rosebud Mine Coal:
Coal Cost FOB Mine ({$/TON) .. ..o uemennaeaeannanens 9.45
Transportation Cost (S$/TON) .. ..t iaeneannnn 0.93
Subtotal. ... et e 10.38
OLher SoUTrCes {(S/T0M) 1 n v ittt e et e et et et e e et e e e e
Total == 8/ T0M .t ittt e e e e e 10.38
Units 3 & 4 Total Fuel Cost ~— S5-000. ... .. ...t uireenennnns 72,337
SmS/MMBEU. o s 0.61
2015

COLSTRIP UNITS 1 & 2

Coal Purchased:
Rosebud Mine (Tons-000)............... ...
Cther Sources (Tons-000)

2000 2001 2002
3,020 3,020 3,020
3,020 3,02¢ 3,020
8,558 8,558 8,558
8§.07 8.11 7.46
8.07 8.11 7.46
24,381 24,500 22,541
0.47 0.47 0.44
4,745 4,862 4,909
19,636 19,638 17,632
6.50 6.50 5.84
0.38 0.38 0.34
6,971 6,971 6,971
6,971 6,971 6,971
8,509 8,50 8,50
8.22 8.65
1.27 0.91
9.49 9.56
11.32 9.49 9.56
78,91 66,166 66,675
0.67 0.56 0.56
2008 2009 2010
3,020 3,020 3,020
3,02¢ 3,620 3,020
8,558 8,558 8,558
7.83 7.82 10.34
7.83 7.82 10.34
23,641 23,629 31,230
0.46 0.46 0.60
5,090 5,078 10,564
18,551 18,551 20,666
6.14 6.14 6.84
0.36 0.36 0.40
6,971 6,971 6,971
6,971 6,971 6,971
8,509 ,509 8,509
8.55 9.65 9.83
0.93 0.93 0.93
16.48 10.58 10.7¢
10.48 10.58 .
73,045 73,773 74,986
0.62 0.62 0.63

0N
Avg. Quality (Btu/Lb) .. ... i e
Fuel Price (Delivered):
Rosebud Mine Coal (S/TOMN) ...t ittannenerirneenaenns 10.9¢

9.69

10,856
19,698

6.52
0.38

10.92

5,027
17,634

5.84
0.34

10.07

11,112

18,629
6.30
0.36

10.25

11,472
19,293

6.52
0.37

10.79

10.48
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SUMMARY BY FIXED AND VARIABLE COMPONENTS
UNITS 3 & 4 DELIVERED FUEL COST:

Fixed Cost (5/Y¥r=000) ... ittt
Variable Cost:
Per Year ($-000) ...t i ittt i e

Per Ton (§)

Per MMBtu
CORETTE STATION
Coal Purchased (Tons == 000)....... .00t iiiniiinnnnenns
Avg. Quality {Btu/Lb) . ...uue ittt i i e et

Fuel Price (Delivered):

Coal Cost FOB Mine (S/TON) ... ..uuiiinnnnniienunenanannnnn
Transportation Cost ($/TO0N) ... r e e enneen..

TOtal == $/ 0N ittt ettt it st e e e
Corette Total Fuel Cost™ =~ S-000......00iuiiinninennnnnnn

S S /MMBEU . L e e

SUMMARY BY FIXED AND VARIABLE COMPONENTS
UNITS 3 & 4 DELIVERED FUEL COST:
Fixed Cost ($/Yr-000) . ...ttt i e eaaaaa s
Variable Cost:
Per Year ($-000) ...ttt et et inea e enss
PeT TON {8 4ttt e e te ittt aete et ettt ee e e e
Per MMBEU (8] it iit it s ittt ettt e e,
CORETTE STATION
Coal Purchased (Tons -= D00) ... ..ttt ii i
Avg. Quality (Btu/Lb) .....uur il ittt i
Fuel Price (Delivered):
Coal CosSt FOB MINe (S/TON) vttt ittt ot ie et teeeeanennnn
Transportation Cost ($/TON) ... ..ttt nnneennnn

Total == $/ 00N it it e e e
Corette Total Fuel Cost* --

=S/ MMBEU . e e

SUMMARY BY FIXED AND VARIABLE COMPONENTS
UNITS 3 & 4 DELIVERED FUEL COST:
Fixed Cost ($/Yr=000) ..ttt it iee s icreneaneans e
variable Cost: . . .
Per Year (S—000) ...ttt ittt e e ccaannnns DI
Per TOn ($) it i e e e e e s
Per MMBEU (S) . vt v ittt et e e
CORETTE STATION .
Coal Purchased (Tons == 000) .. ... 0. . .l nnnnn.
Avg. QuUality (BEU/LD} vttt it e e s S e e
Fuel Price (Delivered):
Coal Cost FOB Mine (S$/TON) ... .vriieirenne i iunnnnnnnn.
Transportation Cost ($/TON) ...l iinnnnnn

Total == S/ TO0M .t vttt et e e e RN
Corette Total Fuel Cost¥ -- .

* Corette costs are considered 100% variable

2000 2001 2002
14,956 23,181 23,649
63,954 42,985 43,026

.17 6.17 6.17
0.54 0.36 0.36
810 810 810
8,330 8,330 8,330
4,10 4,45 4.70
5.06 5.06 5.06
9.16 9.51 9.76
7,420 7,703 7,906
0.55 0.57 0.59

2008 2009 2010
25,617 25,394 25,586
47,428 48,378 49,400

6.80 6.94 7.09
0.40 0.41 0.42
810 810 810
8,330 8,330 8,330
5.40 5.40 5.40
5.06 5.06 5.06
10.46 10.486 10.46
8,473 8,473 8,473
0.63 0.63 0.63

Note: All dollar values are in 4th quarter 1998 dollars with no allowance for inflation.

Note: Projections based -on data from January 1999
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24,060
43,456

6.23
0.37

25,871
50,258
7.21
0.42

810
8,330

5.40

25,127

45,040
6.46
0.38

25,771
45,714

0.39

26,228
46,835

6.72
0.39

24,967
49,924
7.16
0.42

810
8,330

5.40



TABLE 6.1 -- CONTINUED

ESTIMATED FUEL PRICE -- COLSTRIP & CORETTE STATIONS
1998 DOLLARS -- NO ALLOWANCE FOR INFLATION




COLSTRIP UNITS 1 & 2
Coal Purchased:

Rosebud Mine (Tons-000).........
Other Sources {Tons-000}........

Fuel Price (Delivered):

Rosebud Mine Coal (S$/Ton).......
Other Sources ($/Ton)...........

Total == $/Ton...............

Units 1l& 2 Total Fuel Cost

-- $-000...

-~ $/MMBtu...

SUMMARY BY FIXED AND VARIABLE
COMPONENTS
UNITS 1 & 2 DELIVERED FUEL COST:

Fixed Cost ($/Yr-000)...........

Variable Cost:

Per Year ($-000)..............
Per Ton {S) it e eeenan
Per MMBtu ($).................

COLSTRIP UNITS 3 & 4
Coal Purchased:

Rosebud Mine {Tons-000).........
Other Scurces (Tons~000)........

Avg. Quality (Btu/Lb).............

Fuel Price (Delivered):
Rosebud Mine Coal:

Coal Cost FOB Mine ($/Ton)....
Transportation Cost {($/Ton}...

Subftotal.. .,
Other Sources ($/Ton)........

Total == 5/Ton........vo.v.n.

Units 3 & 4 Total Fuel Cost

-~ $-000...

~~$/MMBtu. ..

COLSTRIF UNITS 18 2
Coal Purchased:

Rosebud Mine {(Tons-000).........
QOther Sources  (Tons-000)........

Avg. Quality (Btu/Lb).............

Fuel Price (Delivered):

Rosebud Mine Coal ($/Ton).......
Other Sources ($/Ton)...........

Total ~= S$/Ton........ovunnnnn,

Units 1& 2 Total Fuel Cost

~= $=-000...

-~ $/MMBtu...

SUMMARY BY FIXED AND VARIABLE
COMPONENTS
UNITS 1 & 2 DELIVERED FUEL COST:

Fixed Cost. ($/¥Yr-000)...........

Variable Cost:

Per Year ($-000)..............
Per Ton {S) .. ainennn
Per MMBEU ($) . v iinnennnnn

COLSTRIP UNITS 3 & 4
Coal Purchased:

Rosebud Mine (Tons-000).........
Other Sources (Tons-000)........

Avg. Quality (Btu/Lb).............

Fuel Price {Delivered):
Rosebud Mine Coal:

Coal Cost FOB Mine ($/Ton)....
Transportation Cost ($/Ton)...

Subtotal...... ... .
Other Sources {(S$/Ton).........

Total -~ $/Ton..............

Units 3 & 4 Total Fuel Cost

~= $-000...

--$/MMBtu. . .

Avg. Quality (Btu/Lb).............

11,616

20,367
65.89
0.39

10,389

22,085
7.47

0.43.

2017 2018 2019
2,957 2,957 2,957
2,957 2,957 2,957
,740 8,740 8,740
10.30 10.59 10.35
10.30 10.59 10.35
30,461 31,323 30,616
0.59 0.61 0.59
11,109 11,179 10,891
19,351 20,144 19,725
6.54 6.81 6.67
0.37 0.39 0.38
6,971 6,971 6,971
6,971 6,971 6,971
8,509 8,509 8,509
9.85 9.71 9.97
0.92 0.83 0.78
10.77 10.54 10.75
10.77 10.54 10.75
75,058 73,484 74,958
0.63 0.62 0.63
2027 2028 2029
2,957 2,957 2,957
2,957 2,957 2,957
8,74 8,740 8,740
10.83 10.86 10.69
10.83 10.86 10.69
32,016 32,106 . 31,622
0.62 0.62 0.61
10,054 9,791 9,427
21,962 22,315 22,196
7.43 7.55 7.51
0.42 0.43 0.43
6,200 6,900 6,900
6,900 5,900 6,900
,591 8,591 8,591
10.00 9.89 9,62
0.78 0.78 0.77
16.78 10.67 10.39
10.78 10.67 10.39

30,595

10,786

12,809
6.68
0.38

9,281

23,540
7.96
G.46

11,089

20,698
6.98
0.40

11,157

21,138
7.13
0.41

280,287

631,219
6.72
0.39

218,805

218,805
8,537

11,255

21,965
7.43
0.42

10,994

21,841
7.39
0.42

11, 644

22,678
7.67
0.44
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2016 2017 2018
SUMMARY BY FIXED AND VARIABLE
COMPONENTS
UNITS 3 & 4 DELIVERED FUEL COST:
Fixed Cost ($/Yr-000)........... 24,306 24,086 23,507
Variable Cost: |
Per Year {($-000).............. 49,738 50,972 49,977
Per Ton ($)..erienniuennnnnnn 7.14 7.31 7.17
Per MMBEtU ($).....0vvvvrnnnnn 0.42 0.43 0.42
CORETTE STATION
Coal Purchased (Tons -- 000)...... 810 810 810
Avg. Quality (Btu/Lb)............. 8,330 8,330 8,330
Fuel Price (Delivered):
Coal Cost FOB Mine ($/Ton)...... 5.40 5.40 5.40
Transportation Cost ($/Ton)..... 5.06 5.06 5.06
Total —= S/TOD...ne i nninnnnns i0.46 10.46 10.46
Corette Total Fuel Cost*
-- $-000... 8,473 8,473 8,473
-~ $/MMBtu..... 0.63 0.63 0.63
2026 2027 2028
SUMMARY BY FIXED AND VARIABLE
COMPONENTS
UNITS 3 & 4 DELIVERED FUEL COST:
Fixed Cost ($/¥Yr~000)........... 24,408 24,494 23,939
Variable Cost:
Per Year {($-000).............. 48,012 49,910 49,661
Per Ton {($) ... it 7.10 7.23 7.20
Per MMBtu ($).......o.neinnnn 0.41 0.42 0.42
CORETTE STATION
Coal Purchased (Tons -~ §00)...... 810 810 810
Avg. Quality (Btu/Lb)............. 8,330 8,330 8,330
Fuel Price (Delivered):
Coal Cost FOB Mine ($/Ton)...... 5.40 5.40 5.40
Transportation Cost ($/Ton)..... 5.06 5.06 5.06
Total -- S/TON.....ovviiinninn. 10.46 10.46 10.46
Corette Total Fuel Cost*
-~ $-000... 8,473 8,473 8,473
-~ $/MMBtu..... 0.63 0.63 0.63

* Corette costs are considered 100% variable

Note: All dollar values are in 4th quarter 1998 dollars with no allowance for inflation.

Note: Projections based on data from January 1999

22,869
48,909
7.07
0.41

810
8,330
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20,664
40,128

5.82
0.34

23,478
53,436
7.74
0.45

810
8,330

21,856
42,801

6.20
0.36

22,429
42, 450

6.15
0.36

747,720

1,535,475

7.02
0.41

25,515

8,330

23,865
47,437

6.87
0.40

24,074
47,045

6,82
0.40

23,968

46, 705
6.77



TABLE 6.2

ESTIMATED FUEL PRICE -- COLSTRIP & CORETTE STATIONS
INFLATED DOLLAR BASIS
FOR
CHASE SECURITIES, INC.
BY
JOHN T.BOYD COMPANY
MINING & GEOLOGICAL CONSULTANTS

SEPTEMBER 1999




1399 2000 2001 2002
COLSTRIP UNITS 1 & 2
Coal Purchased:
Rosebud Mine (Tons-=000)........0.iiiiunennnnunnnn 1,510 3,020 3,020 3,020
Other Sources (Tons-000) ...... e iierennennnn. - - - -
o - T 1,510 3,020 3,020 3,020
Avg. Quality (BLu/Lb) ... e e 8,558 8,558 8,558 8,558
Fuel Price ({(Delivered):
Rosebud Mine Coal ($/TON) ... cutiiinnnnnneenn. 8.13 8.32 8.61 8.14
Other Sources ($/TON) ..o it iiie .. - - - -
Total —= /0N . . it i e e e 8.13 8.32 8.61 8.14
Units 1& 2 Total Fuel Cost -~ $-000............... 12,276 25,131 26,009 24,595
—= S/MMBEUL ... 0.47 0.49 0.50 0.48
SUMMARY BY FIXED AND VARIABLE COMPONENTS UNITS 1 &
2 DELIVERED FUEL COST:
Fixed Cost ($/Yr=000) .. vt iiinn it enerineneneenannn 2,271 4,789 4,980 5,114
Variable Cost:
Per Year ($-000) ...ttt iiineerenennnnn 10,005 20,342 21,029 19,482
Per TON {§) vttt ie e ittt ittt et eeann 6.63 6.74 6.96 6.45
Per MMBEU (5) o vniir it it it et i e i e i i 0.39 0.39 0.41 0.38
COLSTRIP UNITS 3 & 4
COAL PURCHASED:
Rosebud Mine (Tons-000) ....... .0t iinennnnnnan. 3,485 6,971 6,971 6,971
Other Sources (Tons-000}.......ciiiiiniunrnnnn. - - -- -
e o 3,485 6,971 6,971 6,971
Avg. Quality (Btu/Lb) . ..c.i ittt 8,509 8,509 8,509 8,509
Fuel Price (Delivered):
Rosebud Mine Coal:
Coal Cost FOB Mine ($/TON) ... evuninennnn. 12.08 9.92 8.50 9.11
Transportation Cost ($/Ton) ... iiiinenennnn. 1.63 1.65 1.29 0.94
Subtotal. it e e e 13.71 11.57 9.80 10.04
Other Sources (S/TON) « it ie et in e aneeannns - - - -
Total == $/T0me sttt et e et ettt 13.71 11.57 9.80 10.04
Units 3 & 4 Total Fuel Cost -- $-000.............. 47,774 80, 644 68,312 70,016
== S/MMBEU. . i e e e e v e 0.81 C.68 0.58 0.59
2004 2005 2006 2007
COLSTRIP UNITS 1 & 2
Coal Purchased:
Rosebud Mine. (Tons~000).........0 i neineunnn. 3,020 3,020 3,020 3,020
Other Sources (Tons-000)...... i i innnnn. -- - - -
B B 3,020 3,020 3,020 3,020
Avg. Quality (BLtu/LD) v iun i i it eeen 8,558 8,558 8,558 8,558
Fuel Price (Delivered):
Rosebud Mine Coal ($/TON) «.uivenineeeneeeennnn 3.68 8.94 9.25 9.92
Other Sources ($/T0N) cu it it innnnnnennn - - - --
Total == S/T0mt i ittt et et e 8.68 8.94 9.25 9.92
Units 1& 2 Total Fuel Cost -- $-000............... 26,210 27,002 27,935 29,963
~= S/MMBEU. L 0.51 0.52 0.54 0.58
SUMMARY BY FIXED AND VARIABLE CQOMPONENTS UNITS 1 &
2 DELIVERED FUEL COST:
Fixed Cost ($/Yr-000) .. ..ottt 5,374 5,431 5,600 5,711
‘Variable Cost:
Per Year ($-000) ... ..o eneaanainn 20,836 21,571 22,335 24,252
Do o o3 o S (o 6.90 7.14 7.40 8.03
Per MMBEU (§) ..ttt ittt it e i 0.40 0.42 0.43 0.47
COLSTRIP UNITS 3 & 4
COAL PURCHASED:
Rosebud Mine (Tons-000)....... ..., 6,971 6,971 6,971 6,971
Other Sources (Tons-000) ... ... ... inenenn. - - - -
B X i U O O 6,971 6,971 6,971 6,971
Avg. Quality (BLu/LD) ... in ittt ittt e 8,509 8,509 8,509 8,509
Fuel Price (Delivered):
Rosebud Mine Coal:
Coal Cost FOB Mine ($/TON) ... viuiiiinnnnennnns 10.00 10.43 10.90 11.02
Transportation Cost (S$/TON) .. innnnnn .99 1.02 1.06 1.09
1z.11
Total == $/ 0N, ittt ittt i et e 11.00 11.45 11.%6 12.11
Units 3 & 4 Total Fuel Cost =-- $-000.............. 76,677 79,814 83,354 84,400
== S/MMBEUL e 0.65 0.67 0.70 0.71

8.43

5,315

20,145
6.67
0.39

5,741
25,115

8.32
0.49

12.52

10.54 -

5,817
26,002

8.6l
0.50

12.96
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SUMMARY BY FIXED AND VARIABLE COMPONENTS UNITS 3 &
4 DELIVERED FUEL COST:

Fized Cost {$/Yr-000) ... ... i 3,925 15,206 23,975 24,846 25,716
Variable Cost:
Per Year ($-000) .. ...t iiiiiiaennnn 43,849 65,438 44,337 45,170 46,585
Per TOn ($) vttt ittt et et et 12.58 9.39 6.36 6.48 6.68
Per MMBEU (5) ottt ittt it 0.74 0.55 0.37 0.38 0.39
CORETTE STATION
Coal Purchased (Tons-000) ...... it iininnenns 405 810 810 810 810
Avg. Quality (Btu/Lb) . v ittt et e 8,330 8,330 8,330 8,330 8,330
Fuel Price (Delivered):
Coal Cost FOB Mine ($/T0N) vv v v iei i iiiinennnn 3.75 4,32 4.82 5.23 5.60
Transportation Cost ($/Ton).......ccviiiiunnenn.. 5.06 5.01 4.96 4.91 4.86
TOtAl == S/ 0N et et e et et e e e e e 8.81 9.33 9.78 10.14 10.46
Corette Total Fuel Cost* -- $-000................. 3,567 7,560 7,921 8,212 8,472
e S/MMBEU. e e e e e e 0.53 0.56 0.59 0.61 0.63
2004 2005 2006 2007 2008 2009

SUMMARY BY FIXED AND VARIABLE COMPONENTS UNITS 3 &
4 DELIVERED FUEL COST:

Fixed Cost {$/Yr-000) ... ... i innanennnn. 27,348 28,604 29, 680 29,810 30,233 30,683
Variable Cost:
Per Year ($-000) ... . uninmnen i eianaeneanns 49,329 51,210 53,674 54,590 57,047 59,661
PEE TON (§) i it ittt it it et it et et te e e 7.08 7.35 7.70 7.83 8.18 8.56
Per MMBLU (5) i ittt ii it et e i 0.42 0.43 0.45 0.46 0.48 0.50
CORETTE STATION
Coal Purchased (Tons-000)......0. .0 tunnveiennnnn. 810 810 810 810 810 810
Avg. Quality (Btu/Lb) <.ttt it e 8,330 8,330 8,330 8,330 8,330 8,330
Fuel Price (Delivered):
Coal Cost FOB Mine ($/Ton) .......coviuiiinnnnn.. 6.04 6.39 6.68 6.86 7.05 7.24
Transportation Cost ($/T0N} .. v e i iieineinns 4.81 4.76 4.72 4.67 4.62 4.62
Total == S/ 0l ettt et e e e e e e 10.85 11.15 11.46 11.53 11.67 11.86
Corette Total Fuel Cost* -~ $-000................. 8,732 9,032 9,233~ 9,341 9,453 3,608
== S/MMBEUL L e 0.65 0.67 0.68 0.69 0.70 0.71
2010 2011 2012 2013 2014 2015

SUMMARY BY FIXED AND - VARIABLE COMPONENTS UNITS 3 &
4 DELIVERED FUEL COST:

Fixed Cost ($/Yr~000) . .0 cu it iniae s 31,726 33,011 33,906 34,123 34,734 35,565
Variable Cost: )
Per Year ($-000)......iiiiinnnnnnnanin e 62,499 65,362 67,343 68,794 70,468 72,287
Per Ton. (8) c vt ittt it e e e e §.97 9.38 9.66 9.87 10.11 10.37
Per MMBEU ($) it in ittt it it e e vasoannn 0.53 0.55 0.57 0.58 0.59 | 0.61
CORETTE. STATION .
Coal Purchased (Tons-000).......c0 i viuninennn 810 810 810 810 810 810
Avg. Quality (Btu/Lb)........ ... i, 8,330 8,330 8,330 8,330 8,330 8,330
Fuel Price (Delivered): ’
Ccoal Cost FOB Mine ($/TON) vt v s it innnnneanannn 7.43 7.64 7.84 8.05 8.27 8.49
Transportation Cost ($/T0N) e .ivnin ... 4.62 4.62 4.62 4.62 4.62 4.62
Total -= $/Ton.....vivinnenn. e e e 12.06 12.26 12.46 12.68 12.89 13.12
Corette Total Fuel Cost* -- $-000................. 9,766 9,928 10,095 10,267 10,443 10, 624
e S/MMBEU. e e e 0.72 0.74 0.75 0.76 0.77 0.79
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TABLE 6.2 -- CONTINUED

ESTIMATED FUEL PRICE -- COLSTRIP & CORETTE STATIONS
INFLATED DOLLAR BASIS




COLSTRIP UNITS 1 & 2

Coal Purchased:
Rosebud Mine (Tons-000)........ 2,957
Other Sources {(Tons-000)....... -

Total. ..t e e e 2,957
Avg. Quality (Btu/ILb)............ 8,740
Fuel Price (Delivered):

Rosebud Mine Coal ($/Ton)...... 16.14
Other Sources ($/Ton).......... -

Total —— S$/TOon. ... nnnnn. 16.14

Units 1 & 2 Total Fuel
Cost == $-000....... ..., 47,730
--$/MMBtu. .. 0.92

SUMMARY BY FIXED AND VARIABLE
COMPONENTS UNITS 1 & 2 DELIVERED
FUEL COST:

Fixed Cost ($/Yr-000)............ 17,429
Variable Cost:
Per Year ($-000)..........c..... 30,301
Per TOn ($) v i in i et e ieeeenan 10.25
Per MMBLTU (S) v v it iineenenn 0.59

COLSTRIP UNITS 3 & 4

Coal Purchased:
Rosebud Mine (Tons-000)........ 6,971
Other Sources (Tons-000)....... --

Avg. Quality (Btu/ILb)............ 8,509
Fuel Price (Delivered):
Rosebud Mine Coal:

Coal Cost FOB Mine ($/Ton)... 14.40
Transportation Cost

(5/TON) vt e et et e et et een e 1.38

Subtotal ....... .. 15.79

Other Sources ($/Ton).......... -

Total —= $/Ton......oovuu... 15.79

Units 3 & 4 Total Fuel
Cost == $-000....... . ivnmnn.. 110,058
--$/MMBtu 0.93
2021

COLSTRIP UNITS 1 & 2
Coal Purchased:
Rosebud Mine (Tons-000)........ 2,966
Other Sources (Tons-000)....... -=

@ ) o= O 2,966
Avg. Quality (Btu/Lb)............ 8,710
Fuel Price (Delivered):

Rosebud Mine Coal ($/Ton)...... 18.20
Other Sources ($/Ton).......... -—

Total == S$/TON. .. eiieennn.. 18.20

Units 1 & 2 Total Fuel
Cost -- $-000

SUMMARY BY FIXED AND VARIABLE
COMPONENTS UNITS 1 & 2 DELIVERED
FUEL COST:

[ SR B s Ixr . ANAAY 10 N

17,114

29,545
9.99
0.57

17,634

31,535
10.66
0.61

LIS ol o

17,580

31,657
10.71
0.61

17,900

32,644
11.01
0.63
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SUMMARY BY FIXED AND VARIABLE
COMPONENTS UNITS 3 & 4 DELIVERED
FUEL COST:

Fixed Cost ($/Yr-000)..........
Variable Cost:
Per Year ($-000).............
Per Ton ($) v i inennnnn.
Per MMBEtU ($) .ot i i e i meeneenn.

CORETTE STATION
Coal Purchased (Tons --
Avg. Quality (Btu/Lb)............
Fuel Price (Delivered):

Coal Cost FOB Mine ($/Ton).....
Transportation Cost ($/Ton)....

SUMMARY BY FIXED AND VARIABLE
COMPONENTS UNITS 3 & 4 DELIVERED
FUEL COST:

Fixed Cost ($/Yr-000)..........
Variable Cost:
Per Year ($-000).............
Per Ton (S) . v,
Per MMBtUu ($)....euenennn...

CORETTE STATION
Coal Purchased (Tons ~- 000).....
Avg. Quality (Btu/Lb).......... SN
Fuel Price (Delivered):

Coal Cost FOB Mine ($/Ton).....
Transportation Cost ($/Ton). ...

Total -~ S$/Ton....... .. ...
Corette Total Fuel :
Cost* -—= $-000..... ...,

== S /MMBEU. o e i e e e

SUMMARY BY FIXED. AND VARIARLE
COMPONENTS UNITS 3 & 4 DELIVERED
FUEL COST:

Fixed Cost ($/Yr-000)..........
Variable Cost:
Per Year ($-000).............
Per Ton ($) e,
Per MMBtu (S) ... i

CORETTE STATION
Coal Purchased (Tons
Avg. Quality (Btu/Ib)............
Fuel Price (Delivered):

Coal Cost FOB Mine ($/Ton).....
Transportation Cost ($/Ton)....

Total = &/Ton..v.iiinnn..
Corette Total Fuel
Cost* —-- $-000

= S/ MMBEU. e e e e e,

2016 2017
35,937 36,616
74,121 77,987

10.63 11.19
0.62 0.66
810 810
8,330 8,330
8.72 8.96
4.62 4.62
13.35 13.58
10, 810 11,000
0.80 0.82
2021 2022
38,245 40,203
73,183 74,480
10.61 10.79
0.62 0.63
810 810
8,330 8, 330
9.97 10.23
4.62 4.62
14.59 14.86
11,816 12,034
0.88 0.89
2027 2028
49,607 49,676
98,464 100,487
14.27 14.56
0.83 0.85
810 810
8,330 8,330
11.69 12.01
4.62 4.62
16.32 16.63

43,749
85,287

12.36
0.72

48,818

101,367
14.69
0.86

810
8,330

12.33
4.62

38,730
82,543
11.84
0.70

810
8,330

45,211
86,303

12.51
0.73

51,534
112,611
16.32
0.95

810
8,330

34,943
66,726

9.67
0.5¢6

46,129

87,897
12.74
0.74

1,117,437
2,272,097
10.38
0.61

25,515
8,330



* Corette costs are considered 100% variable
Note: All dolfar values are on an inflated (nominal) basis.
Note: Projections based on data from January 1999
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APPENDIX A

MAJOR EQUIPMENT LIST
ROSEBUD MINE
ROSEBUD COUNTY, MONTANA

FOR

CHASE SECURITIES, INC.
BY

JOHN T.BOYD COMPANY

MINING AND GEOLOGICAL CONSULTANTS

SEPTEMBER 1999

AVAILABILITY
YEAR OPER. HRS
EQUIP. PUT IN AGE THROUGH
ITEM/DESCRIPTION CAPACITY LOCATION NO. SERVICE (YRS) 1998
DRAGLINES:
Marion == 8200. ... ..ttt e, 75 Cu Yd Area C W7000 1983 16 76,465 88.5 88.0
Marion == 8050. .. ...ttt i 60 Cu Yd Area D W5 13580 18 83,336 67.2 90.9
Marion == 8050 . ..ttt it it it e 60 Cu ¥d Idle w46 1875 24 57,701 99.7 100.0
Marion == 8050. .. .. ...ttt e 60 Cu yd Idle W47 1976 23 98,945 99.2 85.4
27 Cu Yd Area C w7027 1983 16 49,283 84.1 20.6
17 Cu ¥d Area D W4l 1973 26 29,641 83.5 96.1
17 Cu vd Idle waz 1974 25 27,554 99.9 93.8
OVERBURDEN/PARTING/COAL DRILLS:
B-E Track Drill == 60 R.uuisinrennnnonnunnnnns 12 1/4" -- W48 n/a - 13,024 98.0 93.1
Marion —= M3. ... ... e et 12 1/4" BArea C W7034 13984 15 24,623 85.6 97.5
Ingersol Rand == DMASE. ...t ime e e e e eeeenns 9 7/8" - W415 n/a - 16,250 98.8 88.9
Gardner Denver == RDC16....cumureennnnnnnenunnn 4 1/4" Area D Wa22 1989 10 10,610 n/a 100.0
Gardner Denver -= RDCI16.......'iunuiinnnunnnens 4 1/4" Area C W7055 1985 14 13,454 n/a 100.0
FRONT-END LOADERS:
Caterpillar == 982C... ...ttt iiiaiinnnns 16 Cu Yd Area D Wile 1989 10 29,422 78.1 82.1
Caterpillar -- 992D 16 Cu Yd Area C W7074 1992 7 20,306 90.3 93.9
Caterpillar -- 992C 15 Cu Yd Area C Wi5s 1881 18 42,222 86.4 77.3
Caterpillar -- 970F 8.75 Cu Yd - 716 1998 1 1,980 New 1998 99.1
Komatsu ~— WAG001L 8 Cu Yd Area D W458 1994 5 24,102 79.8 90.9
Caterpillar -- 1728 2.25 Cu Yd Conv. w9016 n/a - 9,992 . n/a n/a
John Deere Loader/BH.... 1 Cu Yd Conv. w9006 1983 16 6,145 n/a n/a
BOTTOM DUMP COAL HAULERS:
Dart == 4160. ...ttt et e e 160 Ton Area C W7028 1883 16 49,250 88.0 82.7
TDart == 4160 .. e e e 160 Ton Area C w7029 1983 16 53,467 81.4 83.6
Dart == 4160. ... ... e i 160 Ton BArea C W7030 1884 15 51,547 79.1 85.2
Dart -- 4160 ) 160 Ten Rrea C W7031 1984 15 51,612 83.1 80.4
Caterpillar 776B 160 Ton Area C W7061 1988 Lo 11 39,460 79.0 63.5
Euclid -~ CH120. 120 Ton Area D W34 1974 25 72,663 80.8 72.6
Euclid ~-~ CH120. . 120 Ton Area D W35 1574 25 68,820 80.3 91.4
Buclid == CHIZ20.. ...t eiitniinnnnnvnns e s 120 Ton Area D W36 1975 24 74,292 76.5 71.5
Buclid —= CHLZ20. ...ttt it e e e e e e e e 120 Ton Areaz D w37 1975 24 80,864 84.2 75.3
Euclid -- 120 Ton Area D W38 1975 - 24 70,675 7.0 74.3
Euclid ~-- 120 Ton Area D wWo6 1976 23 83,427 72.0 80.4
BEuclid —= CHIZ20. .\ttt ee v i e e e e e e X 120 Ton Area D we7 1976 23 71,905 90.2 70.1
A-1
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AVAILABILITY

YEAR OPER. HRS
EQUIP. PUT IN AGE THROUGH

ITEM/DESCRIPTION CBPACITY LOCATION NO. SERVICE (YRS} 1998
END DUMP TRUCK:
Buclid == R35 ...ttt e e e 35 Ton Area D w264 19832 16 23,552 n/a n/a
WATER TRUCKS:
Caterpillar -- 10000 Gal. Area D W258 1983 16 26,5601 89.6 76.1
Caterpillar -- 10000 Gal. Idle W258 n/a - 32,932 72.6 82.6
Caterpillar -- 10000 Gal. Area D W455 1983 16 26,026 77.4 ©8.8
Caterpillar -- 10000 Gal. Area C W7003 1983 16 27,403 83.6 83.5
Caterpillar -- 10000 Gal. - W7011 n/a - 41,004 89.3 93.5
Caterpillar -- 10000 Gal. Area C W7046 1983 16 41,234 96.3 66.4
TRACK DOZERS:
Caterpillar == DIIN. ...t nniin it 53 Cu Yd Area C W424 1989 i0 44,163 75.5 71.5
Caterpilliar -- DI11R,. . . 45 Cu Yd Area D 630 1987 2 12,363 91.¢6 86.2
RKomatsu == DAT5RZ . .ttt it i i s iareeannsonsnes 45 Cu Yd Area C W7073 1892 7 31,828 83.0 £6.9

28 Cu Yd Area D w412 1988 11 39,983 71.2 81.2

28 Cu Yd RArea D 701 1997 2 5,332 79.9 83.8

28 Cu Yd BArea C 615 1996 3 15,170 81.9 76.4
Komatsu -- D375A... 26 Cu Yd - Wa67 n/a - 33,657 80.8 76.5
Caterpillar -- DSN 17 Cu Yd Area C W7075 1994 5 20,014 92.6 95.0
GRADERS:
Caterpillar -- 18 ft. Area C W7026 1984 15 38,202 91.3 85.0
Caterpillar -- 16 ft. Area C Wa23 1989 10 40,448 74.6 82.5
Caterpillar -- 16 ft. Area D 616 1996 3 10,483 93.7 90.7
Caterpillar -- 16 ft. BArea C 727 1998 1 3,073 New 1998 94,3
Caterpillar -- 14 ft. Brea D w7068 1984 15 12,222 99.5 91.0
SCRAPERS:
Caterpillar == 657E. ... .ttt 35 Cu Yd &Area C 610 1996 3 13,689 91.9 94.5
Caterpillar ~= B5TE.. ...ttt eaiiennnn 35 Cu Yd BArea D 611 1996 3 13,087 90.6 94,4
BACKHOE :
Caterpillar —— 245, . ..ttt i 3 - 5Cu Yd Area D W207 1981 i8 22,789 73.1 94.3
Note: n/a indicates not available.
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Power River Basin producers finding it more costly to get to coal reserves
Washington (Platts)--9Aug2013/414 pm EDT/2014 GMT

When Powder River Basin coal producer Cloud Peak Energy in late July said it might cut production at its Cordero Rojo mine in 2015, the decision was based in part
on projected increases in capital expenditures.

And although the company's final decision will depend on whether coal prices rebound, the announcement highlights a growing issue for PRB miners -- as production
moves westward, the coal dips deeper into the earth and becomes more expensive to get to.

The amount of rock and dirt that must be removed to access the coal is known as a strip ratio. A strip ratio of 1 to 1 means a cubic yard of rock and dirt must be removed
to mine one cubic yard of coal.

Article continues below...

Request a free trial of: Coal Trader

Platts Coal Trader provides:The latest prices for key benchmark coals
e Daily pricing for tons and allowances for SO2 and NOx emissions
¢ The exclusive Platts OTC Broker index, a market assessment compiled from three of the largest and most respected
coal brokers
What happened in yesterday's OTC markets, and why
An analysis of coal price trends in all major U.S. producing areas
Details of how major coal companies are trading in the financial markets
Coverage of mine openings, closings, production
Reports on who's in the market for coal

When PRB production began in the 1970s, it mostly started on the eastern edge of the lease tracts, where strip ratios were sometimes better than 1 to 1, as the basin's
low-suifur coal sat nearly exposed at the surface.

But as one moves west across the basin the coal seams dip further underground and the overburden -- the rock and dirt covering the coal - increases.

Later this month, the fease for the Maysfield i North coal tract in Wyoming will be sold at auction by the US Bureau of Land Management. The lease tract is adjacent to
the west end of Cordero Rojo and has a strip ratio of roughly 4.5 to 1, according to the BLM's sale notice.

To put that into perspective, the fract's coal seam is roughly 69 feet thick, but with overburden ranging in thickness from 266 to 397 feet, according to the BLM.
"There's very little low ratio coal outthere anymore," said Al Elser, BLM's assistant district manager for solid minerals in Casper, Wyoming.
PRB production peaked in 2008 at 496 million st, according to MSHA data. in 2012, the basin produced 425 million st.

But by 2030, the BLM expects PRB coal production to range between 500 and 700 million st annually, according to its 2010 resource management plan, which is now
being updated.

Atthe same time, the basin's productivity, based on tons per employee hour, is declining, according to MSHA data. Productivity peaked in 2001 at roughly 43 tons per
employee-hour, butby 2012, the figure had dropped to roughly 28 tons.

According to Bob Burnham, president of Burnham Coal, a mine consuiting group based in Arvada, Colorado, much of the decline is the resuit of higher strip ratios.

Bill Meister, a St. Louis-based mining consuitant with Golder Associates, estimates the PRB strip ratio climbs by a tenth of a percenteach year as production moves
westward.

Incrementally, the increase is small, but it sooner or later it becomes an issue. "You have to add more equipment to add capacity,” said Meister.

If there's a point where strip ratios are uneconomical, that remains to be seen, said Burnham. Technology changes could improve mining efficiencies, butit also
depends a lot on the price of coal.

Brandon Blossman, a Houston-based coal equities analyst for Tudor Pickering Holt, said the challenges of higher strip ratios are weli-known to the basin's producers.

Blossman believes higher strip ratios will push up costs and likely prices, but given the fact that prices of delivered PRB are already elevated given transportation
charges, any increase from strip ratios is unlikely to matter much.

"Moving up a dollar or two doesn't really matter, except to the producers,” said Blossman. "If it landed at $65 in China or South Korea from $63, it's not much ofa
percentage change.”

An industry analyst, who asked that he not be identified to protect business relationships, said the larger challenge facing basin producers isn't higher costs, but iow
prices.

Producers might push for higher production to spread out mining costs, but more tons on the market means a drop in price.
He said a better move would be for everyone in the basin to pull back production.

"PRB doesn'thave much of a cost curve," the analyst said. "You have this much dirt, to getto this seam, so in the absence of producer discipline, nc one makes any



money.”
The analyst said he believes a 10% production cut in the basin could push up prices 15%.

"If everybody did that for 2015, you could see price increases,” said the analyst. "} think Cloud Peak is doing themselves a favor by announcing it."

--Andrew Moore, andrew.moore@platts.com
--Edited by Jeff Barber jeff.b‘arber@ latts.com
0T Tweet '3
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NorthWestern Energy
2011 Resource Procurement Plan

Colstrip Coal Price Forecast
(Nominal $/MMBtu)

2011 RPP Base Case 2011 RPP
EIA AEO Montana Colstrip Base Case

2012 $0.92 $1.17
2013 $0.95 $1.27
2014 $0.98 $1.28
2015 $1.01 $1.33
2016 $1.04 $1.39
2017 $1.08 $1.41
2018 S1.11 $1.45
2019 S1.14 $1.49
2020 $1.16 $1.52
2021 $1.16 $1.57
2022 $1.21 $1.62
2023 $1.25 $1.67
2024 $1.30 $1.72
2025 $1.35 $1.76
2026 $1.39 $1.80
2027 S1.44 $1.85
2028 $1.51 $1.91
2029 $1.56 $1.96
2030 $1.60 $2.02
2031 $1.65 $2.08



Question - What was the source of the costs for compressed air storage?
Answer - The costs were regional average values taken from PacifiCorps’ 2010 resource plan.

Question - What losses are assumed for compressed air storage?
Answer - A 70% energy loss 1s assumed.

Question - For pumped storage, do you get about two-thirds of the energy back?

Answer - You get back a little more than two-thirds. Our information about pump storage comes
from discussions with a developer who has two projects proposed in Montana. The projects will
have capacities ranging from 5-10 MW capacities to 40-50 MW. The project costs have not
reached the pro-forma stage. These projects will not pencil out as an energy resource because the
electricity market does not currently provide a large enough spread between on- and off-peak
prices. The project economics are based on providing ancillary services that will be a function of
size and operation. The projects cycle water between an upper and lower reservoir that occurs
within a 24-hour period and are therefore limited to short-term peak production.

Question - Is NWE in the market for ancillary services?
Answer - Not for regulation. Ancillary services also include spinning and non-spinning reserves
and a load sink to store wind energy to assist with load-resource balance.

Question - Will carbon capture add complexity to your portfolio modeling?
Answer - We will address carbon capture only by applying a cost adder. No carbon reservoirs
have been identified.

Comment - I agree that addressing details regarding carbon capture is not worth a lot of time.

Comment by John Hines - The context for assessing market purchases versus company-owned
resources is that we need resources during heavy hours rather than light hours. Because we
seek to avoid being long, i.e., having surplus energy, we do not need flat resources. We have
signed 2012 contracts for heavy load hours only.

Response - We addressed this context in past ETAC meetings discussing load and resource
forecasts.

Other Fuel Price Forecasts

Coal - Todd Guldseth reviewed a spread sheet table and chart entitled, respectively, “2011
Resource Procurement Plan Montana Coal Price Forecast (Nominal $/MMBtu)” and “2011
Resource Procurement Plan Nominal Coal Price Forecast”. NWE is using a 2.16% escalator to
convert to nominal dollars. The source of coal costs is the 2011 Energy Information
Administration Annual Energy Outlook (EIA AEO). The coal plants are assumed to be mine
mouth plants.

Question - Are the EIA AEO prices spot market prices?
Answer - No; if they were based on the spot market they would show more volatility.

Question - The EIA AEO Montana line on the chart changes.az‘ the year 2020. What causes the
change?
Answer - I don’t know. The report I reviewed did not explain the change.

Angust 17, 2011 NWE ETAC Conference Call Summary Page 3
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Question - How is the EIA AEO Montana price correlated to the Westinoreland coal contract for
Colstrip?

Answer - We have not calculated a correlation. Updated response: The Colstrip coal price
forecast has been developed for the 2011 RPP and is attached. The chart attached in Appendix 1
below compares the Colstrip coal price forecast with the 2011 RPP base case coal forecast. The
minemouth coal mining at Colstrip has entered a stage in which the coal is more difficult to
obtain than in previous years and therefore is experiencing about an $8.00/ton premivm
compared to the base case forecast. This equates to a higher $/MMBtu fuel cost at Colstrip by an
annual average $0.35. An alternative to mining the more difficult coal at Colstrip would be to
mine in the Wyoming Powder River Basin and have it shipped to Colstrip, but the cost of
shipping is roughly the same as the $8.00/ton additional cost experienced at Colstrip.

Comment - Long-term coal contracts contain price escalators; they are not fixed price contracts.
Response - This is correct; we will look at the price escalators in actual coal contracts.

Comment - For the 2009 procurement plan, NWE used the Colstrip coal contract.
Response - We will look at the price escalators in the Colstrip contract.

Question - Does the EIA AEQ price forecast account for increased coal exports?
Answer by Tom Power - It does not account for the recent projections of coal exports.

Biofuels - Mr. Guldseth also reviewed a spreadsheet table and chart entitled, respectively,
“NorthWestern Energy 2011 Resource Procurement Plan Montana Wood Biofuel Price
Forecast(Nominal $/MMBtu)” and “2011 Resource Procurement Plan Nominal Wood Biofuel
Price Forecast”. The price information in the most recent forecast is based on the 2010 report
entitled, Developing a Business Case for Sustainable Biomass Generation, A Regional Model for
Western Montana. This report is available through the ETAC web page. The price per million Btu
is based on the 2010 report price of $20-30 per bone dry ton of biomass fuel. The table and chart
show that the biofuel price forecast has dropped by over one-half from the 2009 procurement plan
forecast. The price has dropped due to the closure of the Smurfit-Stone paper mill which has
reduced demand for this product.

Comment - The price drop is also probably due to the beetle killed timber. Private land owners
must pay to have dead trees removed from their land.

Response - The 2010 report does not assume that timber from state or federal land is used as fuel
for the plant. Only existing mill residue, logging slash and urban wood waste within a 40-mile
radius of the prototypical mill is assumed as the fuel for the biomass generation plant.

Comment by John Hines - After the Smurfit-Stone plant shut down, we looked at a biomass plant
at that site and at locations at Thompson Falls, Columbia Falls, and Deer Lodge. The plant
capacities were in the 10-18 MW range. We did not see fuel prices as low as 330 per bone dry
ton. All plants relied on biomass from the forests. A fundamental issue was the lack of a long-
term supply. Also, the 2009 community resource request for resources included one biomass
generation bid at an all-in price of $125 MW. We should check these analyses, not just the 2010
report.

Response - We will check into these analyses in addition to the 2010 report.

August 17, 2011 NWE ETAC Conference Call Sumaumary Page 4
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John T. Boyd Company

Mining and Geological Consultants

October 6, 2011
File: 3155.001

Mr. Mark W. Roberts

Manager, Fuel Supply Operations
Xcel Energy

1800 Larimer St., Suite 1000
Denver, CO 80202

Subiject: Powder River Basin Coal Resource and Cost Study

Dear Mr. Roberts:

Presented herewith is John T. Boyd Company’s (BOYD) draft report
on the coal resources mining in the Powder River Basin of
Wyoming and Montana. The report addresses the availability of
resources, the cost of recovery of those resources and forecast
FOB mine prices for the coal over the 30 year period from 2011
through 2040. The study is based on information available in the
public domain, and on BOYD'’s extensive familiarity and experience
with Powder River Basin operations.

Respectfully submitted,

JOHN _T. BOYD COMPANY

By, k
Johg|T. Boyd Il ;]

Pregident and CEO
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EXECUTIVE SUMMARY

The Powder River Basin (PRB) of Wyoming and Montana is the largest coal producing
region in the world, supplying over 40% of the coal consumed for power generation in
the United States. Xcel Energy, which purchases substantial volumes of coal from the
region retained John T. Boyd Company (BOYD), a worldwide mining and geological
consultancy with extensive experience in the PRB, to develop an analysis of coal
resource availability, future cost trends and prices. This summary presents the key
findings of that analysis.

Coal Resources

BOYD'’s forecast of PRB demand indicates approximately 17 billion tons of recoverable
coal resources will be required over the 30 year timeframe of this study. While no
comprehensive basin-wide resource assessment is available, the U.S. Geological
Survey (USGS) has completed studies focusing on certain portions of the basin. These
studies indicate a coal resource of over 140 billion tons in the areas that are of most
interest for mining. In the Gillette Coalfield, which is the primary PRB production area,
authoritative estimates by the USGS indicate approximately 77 billion tons of coal are
potentially recoverable, with about 10 billion tons considered “reserves” (i.e.,
economically recoverable at the time of estimation). Based on information in the USGS
study, BOYD estimates an additional 24 billion tons for a total of 34 billion would
reasonably be expected to be economically viable over the study period. Thus, in the
Gillette field alone, sufficient resources are available to satisfy nearly double the
expected demand.

To further assess resource availability, BOYD reviewed the coal accessible to the
operating mines and selected development projects in the PRB as of year-end 2010.
Each mine or project was evaluated independently, with production requirements
estimated, and available coal resources assessed in specific tracts logically mineable by
the operation. The results of this mine-by-mine evaluation indicated that 20.5 billion tons
of the 34 billion tons of economically viable resources are mineable from existing or
planned operations, as summarized:

Tons
(Millions)
Resources Within Mine Permit Areas 5,773
Resources Recently Leased or Identified for Leasing 4,680
Resources Logically Mineable Within a Mine’s Area of Interest 10,113
Total 20,566

JOHN T BOYD COMPANY
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2
This site specific analysis further demonstrates that sufficient resources are available to
support planned mining over the 30 year period. Moreover, as indicated by the USGS
study, extensive additional resources are available beyond the areas identified.
Cost Trends
Typically as a coal basin matures Forecast Average PRB Mine Production Cost
o ! Constant Value 2011 Dollars
mining proceeds from the most 15.00
favorable to less favorable resources, 16.00
) -
a trend which puts upward pressure 5 1400 ——
. . S 120m
on costs. Generally speaking, this is % 1000 _—
o o
. . . o
the case in the PRB, particularly in 5 800
the Gillette area where the mines are 8 6.00
. &

progressing from shallower, less 4.00

. 2.00
expensive resources on the eastern .
edge of the basin to more deeply A R At R AR RS R R

buried and thus more costly
resources to the west. In addition, physical factors such as road relocations and coal
haul distances will tend to increase costs. This increase will however, occur very slowly
due to the nature of the deposit and scale of operations. BOYD’s forecasts of average
mining costs, shown on the nearby graph indicate a modest increase of £1% per year in
real terms from about $10/ ton (constant 2011 dollars) to about $15/ton in 2040.

Price Forecasts

Over the long term, prices in the PRB
are primarily driven by costs — prices
will experience upward pressure as
production costs at marginal, higher
cost mines increase. BOYD's forecast
of prices for the three common
“benchmark” grades of PRB coal are
illustrated on the nearby graph.

As shown, we expect prices to increase

modestly, averaging 1% to 2% per

year. We would also note that the forecast is inherently conservative (high) insofar as it
does not incorporate the impacts of potential technological or operational improvements.
Generally we would expect such improvements to be modest.
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1.0 GENERAL STATEMENT

Xcel Energy operates several electrical generating facilities that are fueled by coal
produced in the Powder River Basin (PRB) of Wyoming and Montana (see Figure 1.1,
Regional Location Map, following this chapter). The PRB is a major source of coal for
utilities in the United States and the large surface mines in the PRB currently produce
around 470 million tons per year, making the PRB the largest coal producing region in
the world.

Recently, questions have been raised about the PRB’s viability as a long term fuel
source for electrical power generation. To provide an independent assessment of this
issue, Xcel Energy retained the services of John T. Boyd Company (BOYD) to provide
expert opinions as to:

e The quantity and economic viability of the coal resources remaining in the PRB.
e Probable trends in mining costs in the PRB.

e Forecast prices for PRB coal.

By assignment this study addresses a 30 year timeframe (through 2040), and we have
also provided comments regarding industry trends during and beyond the 30 year period
which could affect the PRB. This study is completed on a desktop basis based on
publically available information and our extensive knowledge of the PRB mines and
markets. Our review of the literature regarding the PRB also identified two key concepts
which are important to understanding the long term future of the PRB:

o Reserves and Resources. The terms “reserves” and “resources” are often used
interchangeably. However, in the industry, and more importantly for financial
reporting purposes, the terms are not synonymous and are understood to reflect
differing levels of assurance and economic viability. Under currently accepted
definitions “resources” generally include all of the coal in a specific deposit which, in
consideration of technical and legal constraints can reasonably be considered
recoverable. “Reserves” are the portion of those resources that have been
adequately explored and that can be mined and marketed economically at the time
the estimate is made. Any “reserve” estimate is not a static value, rather it is
essentially a “snapshot” subject to change over time. For purposes of this report, we
have used the broader term “resources” to characterize the recoverable coal
available in the PRB recognizing that the term “reserves” is not appropriate when
assessing a 30 year timeframe.

e Long Term Mining and Cost Trends. When possible, mining companies generally
produce the most economical coal first, deferring the more expensive resources for
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the future. Thus, as a coal basin matures, and the more expensive resources are
mined, overall costs increase. This is the case in the PRB, particularly in the Gillette
area. In that coalfield the coal seams dip gradually to the west, thus increasing the
depth at which the seams are buried. The mines, which were developed initially
along the eastern edge of the coalfield, therefore experience increasing overburden
depths as they progress to the west. Overburden removal is the major driver of
costs, thus the increase in overburden depth puts upward pressure on costs
throughout the basin.

Certain environmental interests have opposed coal development in the PRB, both
politically and legally. While BOYD'’s view is that this opposition can generally be
accommodated, that cannot be assured. This study is based on the assumption that the
various laws and regulations governing coal leasing, mine permitting, health, safety and
transportation, and the enforcement of those laws and regulations will effectively
continue as they are today. Major changes in the legal/regulatory framework could affect
our conclusions.

Primary sources of public information utilized in this study include the following:

e Mining Permit Applications (from the Office of Surface Mining).

¢ United States Geological Survey (USGS) publications.

e Bureau of Land Management maps and data.

¢ Mine Safety and Health Administration (MSHA) data.

e Annual Reports and 10-K filings for producers and consumers of PRB coal.

e Coal Industry Periodicals including Argus Coal Daily, Argus Coal Weekly, Platts Coal
Trader, Platts Coal Outlook, Platts Coal Trader International, International Longwall
News, Coal Age, Coal Transporter, etc.

e Environmental Impact Statements associated with various proposed activities in the
PRB region.

We have relied upon the information from these public sources as being accurate within
the reasonable limits of the data available and depth of study. Our analysis is performed
on a mine by mine basis and accumulated to define basin-wide trends. While site-
specific mining conditions and/or operating practices may result in variations between a
specific mine’s actual performance versus the estimates shown herein, our methodology
and assumptions provide a reasonable basis for estimates and forecasts for the PRB
industry as a whole. Price forecasts address the three major product types of PRB coal,
those being Wyoming 8,800 Btu/Lb, Wyoming 8,400 Btu/Lb, and Montana 8,600 Btu/Lb
(Absaloka) coal. All price and cost forecasts are expressed in constant value 2011
dollars.
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This report is prepared for the use of Xcel Energy to enhance the understanding of PRB
coal resources, production costs and price trends. The findings and conclusions
presented herein represent the independent professional opinions of BOYD based on
our review of the available data. Although we believe the findings and conclusions are
reasonable and consistent with accepted standards for such studies, we do not warrant
this report in any manner, express or implied.

Following this page is Figure 1.1, Regional Location Map, Powder River Basin,
Southeastern Montana & Northeastern Wyoming.

Respectfully submitted,

JOHN T. BOYD COMPANY

Senior Mining Engineer

AMM 7 Bl—

Richard L. Bate
Vice President
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2.0 SUMMARIZED FINDINGS

The major findings and conclusions of BOYD’s study are summarized in this chapter.
These summary points are supported by and expanded upon in the text, tables and
figures in the subsequent chapters of this report.

2.1 PRB Coal Resources

The Powder River Basin (PRB) is located in northeastern Wyoming and southeastern
Montana, extending roughly 300 miles north-south by 100 miles east-west. The geology
of the PRB is relatively simple with generally flat-lying, thick coal seams situated close to
the surface so as to make production economically viable by high production surface
mining methods. The coals are subbituminous in rank with low ash, low sulfur and
thermal content in the range of 8,200 to 9,400 Btu/Lb.

2.1.1 Land Tenure

The United States is the dominant owner of coal rights in the PRB, and coal rights
leased from the federal government are the core reserve holding of most mines. The
Bureau of Land Management (BLM) leases the coal competitively, primarily using a
Lease by Application (LBA) process. BLM has historically leased coal at approximately
the rate it is mined. This allows the operating mines to control resources to support
between 10 and 20 years of operation, a sufficient amount to justify necessary
investment and planning. Overall, the most important issue relative to obtaining the right
to mine future resources is the availability of federal coal for leasing. Our review
indicates that, for the 30 year study period of this report (and well beyond), and so long
as the current BLM policy remains in-place, availability of federal coal leases in the PRB
should be adequate to meet projected demand.

2.1.2 PRB Coal Resource Estimates

Numerous assessments have been conducted over the years to quantify the “Reserves”
or “Resources” available in the PRB. In this study we have addressed PRB coal
resources from the standpoint of the available supply of coal for use as fuel for electrical
generation — coal which would be considered a “Resource”, but not necessarily a
“Reserve”. For purposes of this report “viable resources” are defined as the recoverable
coal tonnage that is or could reasonably be expected to become technically and legally
mineable, and which is economic today or could reasonably be expected to become
economic within the 30 year timeframe of this study.
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Our review indicates that most PRB production within the timeframe of this study will
come from existing mines, with a relatively small amount coming from new mine
development. The existing mines will progress into new mining areas, and will
experience gradually less favorable conditions and modestly increasing costs. Our
assessment of the viable resources available to these mines focuses on three
categories:

e Permitted Resources. Includes resources that are permitted and/or reported in
financial filings. These resources are typically well explored, permitted for mining,
and committed to a specific mine plan.

o LBA Resources. Includes resources that are controlled but are not permitted or
reported in financial filings, and resources on identified tracts that have been applied
for via the LBA process and are considered likely to be leased.

e Future Resources. Includes resources on lands that are within a particular mine’s
area of interest, are accessible from the existing operation, and which could logically
be incorporated into future plans for the mine.

Our estimate of viable coal resources available for the PRB mines is summarized:

Coal Resources (Millions of Tons)

Mine Permitted LBAs Future Total

Antelope 252.0 406.6 479.0 1,137.6
North Antelope/Rochelle 723.0 1,179.0 1,535.0 3,437.0
School Creek 762.0 0.0 279.0 1,041.0
Black Thunder 1,256.4 1,988.4 1,944.6 5,189.4
Coal Creek 198.0 56.0 224.0 478.0
Cordero Rojo 190.1 776.7 701.5 1,668.3
Belle Ayr 155.0 0.0 745.0 900.0
Caballo 235.2 221.7 598.0 1,054.9
Wyodak 261.9 0.0 0.0 261.9
Dry Fork 110.9 0.0 0.0 110.9
Eagle Butte 425.0 0.0 398.0 823.0
Rawhide 329.7 0.0 1,448.0 1,777.7
Buckskin 280.7 52.0 1,202.0 1,534.7
Decker 12.0 0.0 0.0 12.0
Spring Creek 329.0 0.0 271.0 600.0
Absaloka 49.8 0.0 130.2 180.0
Rosebud 202.0 0.0 158.0 360.0

Totals 5772.7 4,680.4 10,113.3 20,566.4

Coal Resource estimates are as of December 31, 2010.

As shown, the available viable resources total about 20.6 billion tons, an amount that is
more than adequate to meet the anticipated coal demand over the 30 year period of this
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study. Extensive additional resources exist to support both new mine development and
for mine life extension beyond the study period.

Throughout the history of the PRB, mine expansion and new mine development have
been driven by market demand and accessibility to rail transportation. Availability of
resources for mining has rarely, if ever, been a significant impediment. In BOYD’s
opinion, this will continue to be the case. The PRB has sufficient recoverable coal
resources to meet even the most aggressive demand levels for the foreseeable future.

2.2 PRB Mines - Production and Costs

There are sixteen existing mines in the PRB — twelve in Wyoming and four in Montana.
The majority of the large PRB coal mines, accounting for over 90% of production, are
located in the Gillette Coalfield portion of the PRB. The Gillette-area producers are
commonly divided into two groups based on coal quality; those in the southern portion of
the coalfield producing an 8,800-Btu/Lb coal and the northern mines producing an 8,400-
Btu/Lb coal.

2.2.1 Projected PRB Production

Production in the PRB is driven primarily by market demand, and to the extent the
producers in the basin have not met that demand, it has been by a small margin and
temporary. Past production and BOYD's projections of demand, and therefore
production, in the PRB are illustrated below:

Powder River Basin
Forecast Production

800

700
600
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400 //\/
300

200

Tons (Millions)

100 4

705

Actual
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As shown, we expect that over the long term demand will continue to increase, but at a
slower pace than has been the case historically. Our forecast has demand reaching
approximately 685 million tons per year by 2040, with capacity in the range of 700 million

tons.

The future production will come primarily from the existing mines with a relatively small

component from new mines in the future years. Current and projected coal production

from the existing and potential new mines is summarized below.

Montana Mines:

Rosebud
Absaloka
Spring Creek
Decker
Subtotal

Existing Wyoming “8,400 Btu/Lb” Mines:

Buckskin
Rawhide
Eagle Butte
Dry Fork
Wyodak
Caballo
Belle Ayr
Cordero Rojo
Coal Creek
Subtotal

Existing Wyoming “8,800 Btu/Lb” Mines:

Black Thunder
North Antelope Rochelle
Antelope
Subtotal

Undeveloped Properties:

School Creek
Otter Creek
Youngs Creek
Others
Subtotal

Total PRB Production

2.2.2 Production Costs
Projected production costs for each existing and potential new mine were estimated
considering the individual mine’s production levels, geologic conditions, mining methods,
labor force productivities, coal haul distances, and coal ownership (federal, state,

JOHN T BOYD COMPANY

Annual Coal Production (million tons)

2011 2020 2030 2040
12.0 12.0 12.0 12.0
6.0 6.0 6.0 6.0
20.0 20.0 20.0 20.0
3.0 - - -
41.0 38.0 38.0 38.0
25.0 25.0 30.0 45.0
14.5 25.0 30.0 45.0
25.0 25.0 25.0 -
55 5.5 55 -
6.0 6.0 6.0 6.0
25.0 25.0 34.0 40.0
25.0 20.0 20.0 20.0
40.0 40.0 40.0 50.0
15.0 15.0 15.0 15.0
181.0 186.5 205.5 221.0
122.0 125.0 135.0 165.0
105.0 100.0 100.0 100.0
36.0 28.0 28.0 24.0
263.0 253.0 263.0 289.0
- 30.0 30.0 35.0

- 18.0 34.9 34.9

- 2.0 15.0 15.0

- - 4.3 52.6

- 50.0 84.2 137.5
485.0 524.4 590.7 685.5
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private). The total estimated production cost includes all mining costs, overheads,
royalties, production taxes, property taxes and insurance, to arrive at a total cost loaded
into the railcar.

Typically as a coal basin matures, mining proceeds from the most favorable to less
favorable resources, a trend which

puts upward pressure on costs. Forecast Average PR? Mine P;oduction Cost
Constant Value 2011 Dollars
Generally speaking, this is the case 18.00
in the PRB, particularly in the Gillette 16.00
area where the mines are g 14.00 ——
. S 1200
progressing from shallower, less o _—

o 10.00

expensive resources on the eastern
edge of the basin to more deeply

buried and thus more costly 4.00
resources to the west. In addition,

Production C

civil features (roads, railroads, etc.) D PO DO D DO D O DD D

and increasing coal haul distances
will tend to increase costs. This increase will occur very slowly due to the nature of the
deposit and scale of operations. BOYD'’s forecasts of average mining costs, shown on
the nearby graph indicate a modest increase of + 1% per year in real terms from about
$10/ton (constant 2011 dollars) to about $15/ton in 2040.

2.3 PRB Markets and Prices

PRB coal is marketed across the United States due to its favorable quality
characteristics — notably low sulfur — and relatively low price. PRB coal is the most
widely consumed coal in the U.S., supplying approximately 43% of total U.S. production
on a tonnage basis. Significant production began in the late 1970s, and since that time
the PRB has become a large, reliable, competitive and relatively stable fuel supply
source for electrical generation, and is the dominant player in coal markets across most
of the United States. BOYD projects PRB coal demand to continue to increase over the
timeframe of this study albeit at a slower rate than experienced historically, to around
685 million tons per year in 2040.

PRB coal prices are fundamentally driven by coal production cost. Market imbalances
which might potentially lead to higher prices — such as a sharp increase in demand or a
production shortfall — have occurred, but not frequently. There are occasions when PRB
coal prices have “spiked” for a short period of time; usually due to a brief disruption in
coal supply — e.qg., railroad problems, pit flooding, or extreme weather events (snow).
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Oftentimes these events are so short lived that there is little or no impact on coal prices,
largely because a large portion of the coal is sold under multi-year contracts at set
prices’

This study develops long term price forecasts for three different types of PRB coal —
Gillette 8,400 and 8,800 Btu/Lb products, and a typical Montana product. The projected
prices (FOB Mine in constant value 2011 dollars) for these coal types over the 30 year
study period are:

Projected PRB Coal Sales Price
Constant 2011 Dollars

20.00

-

10.00

PRB Coal Sales Price (2011 $/Ton)

0.00
2011 2015 2020 2025 2030 2035 2040

——8,400 Btu/Lb Coal ——8,800 Btu/Lb Coal Montana Coal

The projected coal sales prices for the three coal products are summarized at five-year
intervals in the table below.

Projected Coal Sales Price ($/Ton)

Year 8,400 Btu/Lb 8,800 Btu/Lb Montana
2011 11.50 14.00 14.75
2015 11.75 14.20 15.00
2020 13.60 16.20 16.80
2025 14.20 16.90 17.50
2030 15.80 17.80 18.80
2035 16.60 19.00 19.40
2040 17.50 19.50 19.90

Projected coal sales prices are stated in constant value 2011 dollars.

L For purposes of this report “market prices” are defined as the price that would be negotiated, at
the relevant time, between a knowledgeable buyer and reliable seller for substantial quantities of
coal to be delivered over a multi-year future period. As used herein “price” is not necessarily the
same as a spot price, a forward market price, or prices that would reflect a distressed situation on
the part of either buyer or seller.
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As shown, we project a relatively steady increase in prices throughout the forecast
period albeit at a rate that is below historic norms. Note that our forecast is intended as a
long term projection — there will almost certainly be variations from the forecast due to
shorter term factors that could significantly impact prices.

Overall, our evaluation of future mine costs and projection of long term price trends
indicates that while prices for PRB coal will increase in real terms, that increase will not

be at the pace of the past decade, and buyers will not experience large price increases
due to resource shortages within the timeframe of this study.

K:\Projects\3155.001 Xcel Energy - PRB Resource & Cost Study\GBG\Final Report\Chapters\Chapter 2 - Summarized Findings.doc
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3.0 POWDER RIVER BASIN COAL RESOURCES

3.1 Introduction

The Powder River Basin (PRB) of Wyoming and Montana is, in terms of production, the
largest coal mining region in the world, and is widely viewed as holding sufficient
resources to support production for the foreseeable future. Many estimates of PRB coal
resources have been made since the first geological studies in the early 1900s. These
estimates were developed for various purposes, often incorporated differing estimating
parameters, and may or may not have been based on adequate geological data. As
such, the resulting estimates of available coal resources varied considerably from study
to study.

This chapter describes the geological setting of the PRB, provides background on land
ownership issues, summarizes various studies of the quality and quantity of PRB
resources, and provides estimates of identified resources within the logical mining
advance areas of the existing and planned mines.

3.2 PRB Geology

The PRB extends roughly 300 miles north-south by 100 miles east-west, spanning large
portions of northeastern Wyoming and southeastern Montana. The coal bearing rocks in
the basin occur in the Cretaceous age Ft Union Formation which is over 2,000 ft thick,
and contains aggregate coal thicknesses of nearly 400 ft in up to 12 seams.

The Wyoming portion of the basin is part of a broad asymmetrical syncline with relatively
shallow dips along the eastern boundary, and steeply inclined strata adjacent to the
Bighorn Mountains on the West. The coal seam of primary interest is the Wyodak-
Anderson (or Roland) which is relatively thick (60 ft to 120 ft) and amenable to surface
mining over large areas. The major mines are found in the Gillette Coalfield and account
for over 90% of PRB production. In the Gillette area, mining began along the outcrop of
the Wyodak-Anderson on the east, and has gradually progressed into deeper cover to
the west.

The Gillette-area producers are loosely divided into “Southern” mines and “Northern”
mines. This division is based on coal quality with the “Southern” mines nominally
producing 8,800-Btu/Lb coal and the “Northern” mines producing 8,400-Btu/Lb coal. The
“Southern” mines include the three southernmost operations in the PRB (Black Thunder,
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North Antelope/Rochelle, and Antelope). These mines alone currently produce around
60% of total PRB output, and are major players in PRB coal markets. It should also be
noted that the actual quality at any one mine will likely vary from the 8,800-Btu/Lb and
8,400-Btu/Lb values, and other factors such as sulfur content are important from a
market perspective.

In the Montana portion of the basin, the Fort Union Formation strata dip very gradually to
the southeast, but are essentially flat lying over large areas. Some faulting is present
although it tends to be fairly widely spaced and is not a major impediment to mining. The
coal seams of interest mainly occur in the Tongue River Member, and while some are
correlative with the Wyodak-Anderson Zone, the strata often split, resulting in multiple
seams which, while still relatively thick, are not in the 100 ft range found near Gillette.

There are two primary producing areas in the Montana portion of the PRB, the Sheridan
(or Decker) Coalfield and the Colstrip Field. Two mines are operating in the Sheridan
Coalfield producing a higher heat value coal (x 9,300-Btu/Lb), while two other mines
operate in the Colstrip Field producing an approximate 8,600-Btu/Lb product. A third
area in Montana, the Ashland Field is in the early stages of development. Coal
resources extend well beyond these areas, but have not been the focus of exploration or
development efforts.

All coal currently produced in the PRB is classified as subbituminous. The most
important quality parameters relate to thermal content (measured as Btu/Lb) and sulfur,
with sodium as a concern in certain areas. Typically the thermal content is in the range
of 8,200 to 9,400 Btu/Lb although some mines produce a lower or higher Btu product.
PRB coals tend to be low in sulfur, typically in the 0.5% range and some of the coal
produced from the area south of Gillette or available in the Ashland area is a very low
sulfur product in the range of 0.3% sulfur. Sodium in ash (which can be problematic in
utility boilers) is typically in the 1% — 2% range, but can exceed 5% in some of the
Montana regions.

3.3 Land and Mineral Ownership

Mineral rights (including coal) ownership in much of the Powder River region is, as
elsewhere in the western U.S., often severed from the surface ownership. The United
States is the dominant mineral owner in the PRB, and those mineral rights can only be
leased, not purchased. The Bureau of Land Management (BLM) controls federal leasing
activities and most of the resource availability in the PRB is dictated by BLM land
management policy.
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Federally owned coal rights in the PRB are leased competitively, primarily using a Lease
by Application (LBA) process. With an LBA, a proponent (usually a coal producer)
nominates a particular tract for leasing. The BLM evaluates the tract, perhaps modifying
its boundaries, and determines whether it is suitable for leasing. Generally, some level of
environmental assessment (EA or Environmental Impact Statement) with attendant
public comment opportunities is required. If the tract is found suitable for leasing, BLM
holds a sealed bid auction-type sale, allowing the original proponent, and any other
interested, qualified party, to bid on the coal rights within that tract. Once the bids are
received, BLM analyzes the high bid to assure that it meets “Fair Market Value”, and if
so, the coal on that tract will be leased to the winning bidder. This process from
nomination to leasing, can take five years (or more) to complete.

As a practical matter, most companies will attempt to define LBA tracts that, because of
location or geometry, are of interest only to the nominating company. This minimizes
competitive bidding on the tract, and may result in a lower cost lease. Where competition
has existed for coal leases (mostly in the southern Gillette area but recently in the
central portion of the coalfield) relatively high bonus bids in the range of $0.90 —
$1.10/ton have resulted. BLM has, even in non-competitive cases, required “Fair Market
Value” bids in this range, particularly in the Southern PRB. This is illustrated in the
following summary of recently awarded coal leases:

Bonus
Tons Bid
Lease Date (Millions) ($/Ton)
Wyoming
NARO South June 2004 297 0.92
NARO North July 2004 325 0.92
Little Thunder Sept. 2004 719 0.85
Hay Creek Nov. 2004 143 0.30
West Antelope Dec. 2004 195 0.75
West Roundup Feb. 2005 327 0.97
Eagle Butte West Feb. 2008 255 0.71
South Maysdorf Apr. 2008 288 0.87
North Maysdorf Jan. 2009 55 0.88
West Antelope Il (N) May 2011 350 0.85
West Antelope Il (S) June 2011 56 0.88
Belle Ayr North July 2011 222 0.95
West Caballo Aug. 2011 130 1.10
Montana
Spring Creek Ext. Apr. 2007 109 0.18
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Portions of the Montana PRB coal deposits are located within the Crow and Northern
Cheyenne Indian Reservations. These lands are also administered by the federal
government (acting as trustee for the tribes), working in conjunction with Tribal
authorities. The Absaloka Mine in Montana operates on Crow Tribal lands.

State owned land (mostly state school sections) and limited private lands are also
interspersed among the federal ownership. Coal rights on these lands are leased, or
purchased, separately, and lease terms may differ from the federal standard. While the
federal government is the dominant owner of the coal rights, it is difficult but not
impossible to assemble a logical mining unit without incorporating some federal or Indian
lands. The proposed Youngs Creek Mine in the Sheridan Field is an example of a logical
mining unit does not include federal coal rights.

Various environmental interests have recently threatened or filed lawsuits to force
greater consideration of global climate issues and similar concerns in leasing decisions.
While this has the potential to limit the resources available for leasing, there is strong
bipartisan opposition, and it is considered more likely than not that leasing will continue
more or less as at present into the foreseeable future.

Ownership of the surface rights in the PRB is primarily in private hands, although some
state, federal or Indian surface occurs. Although the surface estate is usually severed
from the minerals, the surface owner has, as a result of various laws and regulations
governing coal mining, considerable influence over the mineral owner. For federal coal
leasing purposes “surface owner consent” is required before the lease can be issued.
Surface owners may also influence mine development activities via the permitting
process. Often, but not always, operators have found it more effective to purchase the
surface rights prior to undertaking leasing activities.
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The BLM has historically pursued a practice of leasing coal at a rate approximately equal
to the rate at which it is mined. Currently the BLM is considering leasing on at least nine
tracts with an estimated four billion tons of coal resources:

Tons
LBA Property Adjacent Mine Application Date (Millions)

North Hilight Field Black Thunder Oct. 2005 325
South Hilight Field Black Thunder Oct. 2005 266
West Hilight Field Black Thunder Jan. 2006 440
West Coal Creek Coal Creek Feb. 2006 57
West Jacobs Ranch Black Thunder Mar. 2006 957
Hay Creek Il Buckskin Mar 2006 52
Maysdorf Il Cordero Rojo Aug. 2006 434
North & South Porcupine North Antelope Rochelle Sep. 2006 1,179
Belle Ayr West Belle Ayr Aug 2011 253
Total 3,963

It is likely that additional tracts are being evaluated by the various operating companies,
but have not been nominated for leasing as yet. The leasing of the nine LBA properties
identified above would allow the operating mines to control sufficient resources to
support between 10 and 20 years of production, which is thought to be sufficient to
justify necessary investment and planning. It is also important to consider that the PRB
mining companies have limited incentive to control more than the 10 to 20 years of coal
resources, for two primary reasons:

o Federal leases carry diligent development requirements such that if the lease is not
combined into a “Logical Mining Unit” (LMU) or put into production within 10 years,
the lease will be forfeited.

e The bonus bid is paid by the company “up-front” (actually over a 5 year period
following lease issuance). The most recent bonus bids have now exceeded
$1.00/ton, or in the most recent auction, over $140 million. It is financially challenging
for even the largest mining companies to make such large up-front payments if the
coal will not be mined for many years. Consequently, the companies must balance
the need to control sufficient resources with the economic penalty of making the
large up-front payment.

Overall, the most important issue relative to obtaining the right to mine future resources
is the availability of federal coal leases. Our review indicates that, for reasonable
planning horizons, and so long as the current BLM policy remains in-place, availability of
federal leases in the PRB should be adequate for projected demand.
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3.4 PRB Coal Resource Estimates

Estimates of resources in the PRB vary widely, and can be both conflicting and
confusing. Two specific areas which are critical are technical/legal recoverability, and
economic viability.

Several of the more broadly based estimates of coal resources are expressed as “in-
place” tons without regard to technical or legal recoverability. In such cases the portion
of the resource that is actually recoverable will be less, and sometimes only a small
fraction of the in-place resource. Statements of in-place resources should be viewed as
being indicative of the maximum potential tonnage that might be recoverable eventually,
but not representative of the resources that could be recovered under current conditions
using existing technologies.

As discussed previously, the terms “reserves” and “resources” are understood in the
industry to reflect economic viability, although in many cases past studies used those
terms more or less interchangeably. Over the last decade the difference between
“reserves” and “resources” has become increasingly important, primarily due to financial
reporting regulations. Under currently accepted definitions “resources” generally include
all of the coal in a specific deposit which, in consideration of technical and legal
constraints can reasonably be considered recoverable. “Reserves” are the portion of
those resources that have been explored to the point that the estimated tonnages are
“demonstrated” and that can be mined and marketed economically at the time the
estimate is made, essentially resulting in a “snapshot” at that time. Because exploration
is going on constantly, and market factors (primarily prices) change over time “reserve”
tonnages may also change — coal that might not be considered “reserves” this year may
qualify as “reserves” next year.

This study addresses the PRB resources from the standpoint of the available supply of
coal for use as fuel for electrical generation. Because fuel planning is necessarily a long
term issue, and most coal is purchased under term contracts at set prices, our focus is
on the coal that is in known deposits, is legally and technically available, or likely to
become available for mining, within reasonable limits of economic viability — i.e.,
“resources”. Some or all of those resources may or may not qualify as “reserves” at the
present time. For that reason this report addresses “viable resources” defined as the
recoverable (as opposed to in-place) coal tonnage that is, or could reasonably be
expected to become technically and legally mineable, and which is economic today or
could reasonably be expected to become economic within the 30 year timeframe of this
study.
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As discussed in Section 3.5, BOYD bases the assessment of available resources on site
specific mine level analyses. However, it is helpful to view those estimates in the larger
context of the total PRB resource. Basin-wide geological studies of the PRB have varied
widely in estimates of coal resources, with some approaching 2 trillion tons and others
arriving at substantially lower totals. Several recently published studies have provided
important insights into these PRB coal resource estimates. The first of these, prepared in
1999 by the United States Geological Survey (USGS) as part of its National Coal
Resource Assessment (NCRA) effort, addressed coal resources within three specific
planning areas which include the majority of coal lands in the PRB. Resources were
defined as coal in seams greater than 2.5 ft in thickness, and less than 2,000 ft in depth.
These estimated resources total over 500 billion in-place tons as summarized:

Resources
State/County (Tons-Millions)
Wyoming
Campbell 280,000
Converse 15,000
Johnson 160,000
Sheridan 52,000
Subtotal 507,000
Montana
Powder River 22,200
Rosebud 4,700
Big Horn 4,200
Treasure 1,300
Subtotal 32,400
Total Resources 539,400

The estimates above do not include coal occurring on non-federal acreage, or on Indian
lands in Montana. Those additional resources are very loosely estimated to be in the
range of 80 billion tons. Thus, one might impute an order of magnitude estimate of + 620
billion in-place resource tons in the PRB.

A second study was published in late 2007 by the U.S. Departments of Energy,
Agriculture and Interior. This study addressed the federally owned coal in the PRB, and
attempted to determine the portion that would be available for leasing for coal
development. This study found that only about 5% of the federally owned coal land was
actually available for leasing. However, the bulk of the rest of the coal resources were
considered unavailable because land use planning had not been completed (70%), or
because surface owner consent had not been obtained (14%). Only about 10% was
unleaseable due to environmental or legal restrictions. Extrapolating this to the 620
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billion ton estimate, something on the order of 560 billion tons of resources could be
legally available for mining pending land use evaluations and obtaining requisite surface
and mineral rights.

An important implication of this study is that the vast majority of coal resource areas in
the PRB have never been explored or evaluated for development (and thus had not
been the subject of land use planning efforts), but are available for possible future
mining.

Several more detailed studies have recently become available from the USGS that are
focused on specific coal producing areas. These include:

e USGS Open-File Report 2008-1202 — “Assessment of Coal Geology, Resources,
and Reserves in the Gillette Coalfield, Powder River Basin, Wyoming”

e USGS Professional Paper 1625-A — “Ashland Coalfield: Powder River Basin,
Montana: Geology, Coal Quality and Coal Resources”

e USGS Professional Paper 1625-A — “Colstrip Coalfield: Powder River Basin,
Montana: Geology, Coal Quality and Coal Resources”

e USGS Professional Paper 1625-A — “Decker Coalfield: Powder River Basin,
Montana: Geology, Coal Quality and Coal Resources”

These reports have estimated a combined 141 billion tons of coal resources within the
Gillette, Ashland, Colstrip and Decker coalfields. Although the PRB resources are much
more extensive than just these four coalfields they are generally considered the most
favorable mining regions in the PRB.

The entire 141 billion tons of coal resources would not be economically viable at today’s

prices for coal, but much of the total could reasonably be expected to become
economically viable over the 30-year timeframe of this study.
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To provide an indication of the magnitude of the viable resource that is available to
supply utility coal markets we have estimated a subset of the 141 billion tons based on
economic and recoverability criteria as follows:

Coal Resources Viable Resources
PRB Region (Million tons) (Million tons)
Gillette Coalfield 77,000 33,878
Ashland Coalfield 6,000 1,921
Colstrip Coalfield 13,000 427
Decker Coalfield 45,000 6,937
Total 141,000 43,163

Gillette Coalfield coal resources were estimated by the USGS in 2008.
Ashland, Colstrip & Decker Coalfield coal resources were estimated by the USGS in 1999.

Viable Resources are defined as follows:

Gillette Coalfield - Produced at less than $20/ton.

Ashland and Decker Coalfields - measured and indicated resources, < 200 ft OB, >40 ft Coal
Colstrip Coalfield — measured and indicated resources, < 150 ft OB, >20 ft Coal, excludes coal
within the mine areas.

The viable resources of 43.2 billion tons would be sufficient to supply the PRB coal
market for 91 years at the current production rate of 470 million tons per year. At higher
production rates (which are expected), the viable resources would be depleted sooner.
However, even if the production rate increased well beyond any current forecast, these
resources are still sufficient to provide fuel for the life of existing power plants and
beyond.

The study addressing the Gillette Coalfield (USGS Open-File Report 2008-1202) is
important not only because the Gillette Coalfield is the largest production source in the
PRB, but because the study imposes specific operational and economic constraints on
the resources to arrive at an estimate of the then (2007) economically recoverable
reserves in the coalfield. The study estimated the original in-place coal resource in just
the Gillette Field at over 200 billion tons, with the technically and legally recoverable
portion of that in-place figure, as shown above totaling about 77 billion tons (maximum
stripping ratio 2 of 10 BCY/ton and deducting mining and processing losses). Economic
analyses, based on a coal price of $10.47/ton and an 8% after-tax return on investment,
concluded that approximately 10 billion tons or about 6% of the original in-place

2 Stripping Ratio is defined as the amount of overburden which must be removed, measured in
bank cubic yards (BCY), to expose a ton of recoverable coal. Because overburden removal is the
largest cost factor in surface mining, the ratio of overburden to coal is a key economic indicator.
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resource would be economically recoverable as of 2007. BOYD, as noted above,
estimates an additional 24 billion tons, for a total of 34 billion tons would reasonably be
expected to be economically viable over the timeframe of this study.

While this USGS analysis, and the conclusion that only 6% of the original in-place
resource is economically recoverable, has been widely quoted, it may wrongly give the
impression that coal resources in the Gillette Field are more limited than is truly the
case. Even by this relatively conservative analysis, the available economically
recoverable reserve is still quite large, exceeding 20 years production at current rates.
Furthermore, the USGS study recognizes that the reserve estimate is based on a single
point in time and provides a “cost curve” to allow assessment of the economically
recoverable reserve at various pricing levels. That curve is reproduced below:

PRB Cost Curve
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As shown, as the price increases, the “reserve” total increases significantly. At $14/ton,
approximately 18.5 billion tons are estimated to be economically viable, and at $20/ton
approximately 38 billion tons would be viable. This compares to the 34 billion tons at
$20/ton estimated by BOYD (above) as viable resources in the Gillette Field.

The important point of the USGS study and other evaluations is that in an overall
context, the cost curve for the PRB is relatively “flat”, meaning that small changes in
price (or costs) can have major impacts on the magnitude of the economically
recoverable resource.
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3.5 Coal Resources at Existing Mines

Reliable evaluation of available resources in the PRB requires analyzing each operating
or potential mine individually to assess the resources that could logically be recovered
by that mine. Over the 30 year timeframe of this study, most production will come from
the existing PRB mines which can be expected to expand production capacity as
demand for PRB coal increases. Thus risks associated with new mine development are
minimal in the context of the overall supply. New supply sources will be developed, but
only when they can compete economically with the existing mines, and when
transportation infrastructure is extended into more remote parts of the PRB.

Several sources of information were used to evaluate the coal resources at the existing
PRB mines, including:

e Mining Permit Application data

e Bureau of Land Management (BLM) information regarding federal coal leases and
Lease By Application (LBA) tracts

e Annual Reports and 10-K Reports from the various mining companies
e Environmental Impact Statements
e USGS coal resource studies

¢ Montana Bureau of Mines and Geology studies

The resource estimates derived from these and other sources generally fall into three
categories:

o Permitted Resources. Includes resources that are permitted and/or reported in
financial filings. These resources are typically well explored, permitted for mining,
and committed to a specific mine plan. Permitted resources must be controlled,
typically via a federal lease, and the mining company must have the legal right to
mine those tonnages. Resource tonnage estimates as reflected in permit documents
and financial filings are considered very reliable.

e LBA Resources. Includes resources in two categories reflecting coal rights control:

0 Resources that are controlled (i.e., leased) by the operating company, but are
not permitted or reported in financial filings and;

o0 Resources in federally owned tracts that have been applied for via the LBA
process and are considered likely to be leased.

Estimates of resources in this category are relatively reliable because the LBA
process requires adequate exploration and evaluation of the tract. However,
resources in this category may not be controlled, and would typically not be
permitted.
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e Future Resources. Includes resources on lands that are generally within a particular
mine’s area of interest, and which could logically be incorporated into future plans for
the mine. These resources are not controlled by the mining company, and estimates
of resource quantities are typically less reliable than for permitted or LBA resources.
However, the estimates are computed based on data from the USGS Open-File
Report 2008-1202 which is comprehensive and considered adequately reliable.
Future resources are evaluated in this study only to the extent necessary to sustain
the mines through the 30 year study period — extensive additional “future resources”
exist.

The estimated coal resources for the existing PRB mines based on the information
discussed above are discussed in detail for each mine in Chapter 4 of this report. The
estimates are summarized by category in the table below. The locations of these mines
are shown on Exhibit 1, following this report.

Coal Resources (Millions of Tons)

Mine Permitted LBAs Future Total

Antelope 252.0 406.6 479.0 1,137.6
North Antelope/Rochelle 723.0 1,179.0 1,535.0 3,437.0
School Creek 762.0 0.0 279.0 1,041.0
Black Thunder 1,256.4 1,988.4 1,944.6 5,189.4
Coal Creek 198.0 56.0 224.0 478.0
Cordero Rojo 190.1 776.7 701.5 1,668.3
Belle Ayr 155.0 0.0 745.0 900.0
Caballo 235.2 221.7 598.0 1,054.9
Wyodak 261.9 0.0 0.0 261.9
Dry Fork 110.9 0.0 0.0 110.9
Eagle Butte 425.0 0.0 398.0 823.0
Rawhide 329.7 0.0 1,448.0 1,777.7
Buckskin 280.7 52.0 1,202.0 1,534.7
Decker 12.0 0.0 0.0 12.0
Spring Creek 329.0 0.0 271.0 600.0
Absaloka 49.8 0.0 130.2 180.0
Rosebud 202.0 0.0 158.0 360.0

Totals 5772.7 4,680.4 10,113.3 20,566.4

Coal Resource estimates are as of December 31, 2010.

As shown, the existing mines effectively control about 10.5 billion tons of coal resources.
The identified Future Resources total about 10.1 billion tons, bringing the total to about
20.6 billion tons. Of this, some 1.2 hillion tons are in the Montana portion of the basin,
with the balance — 19.4 billion tons being in the Gillette Coalfield. That resource is
sufficient to allow the mines to meet projected demand over the 30 year study period
addressed in this report. Note also that the 19.4 billion tons available in the Gillette Field
approximates the resources shown on the USGS cost curve at approximately a $14/ton
price — a level comparable with current prices.
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It should be emphasized that throughout the PRB the available resources are much
more extensive than is required to meet demand over the 30 year period of this study.
As discussed above, the viable resources in the PRB could readily double the amount
shown at reasonably foreseeable prices and without major additions to transportation
infrastructure.

3.6 New Mine Development

Most of the PRB coal produced over the next 30 years will come from existing mines.
New mines will be developed but only when they can compete economically with the
existing mines and when transportation infrastructure is extended into more remote parts
of the PRB. New mines that have good development potential include:

e Otter Creek. The Otter Creek property is located in the Ashland Field with coal
occurring primarily in the Knobloch Seam. The coal is typical of PRB in terms of
quality but is high in sodium. The property is controlled by Arch Coal Inc. via leases
with the State of Montana and Great Northern Properties. Resources are reported to
total 1.3 billion tons at stripping ratios in the range of 3 BCY/ton. Coal quality is in the
range of 8,600 Btu/lb and 0.3% sulfur. Arch has announced its plans to develop the
Otter Creek tracts to serve export markets.

Development in the Otter Creek area will require construction of the Tongue River
Railroad, which is permitted but not yet built. This railroad would likely provide
access to additional resources in the same coal formations that exist south along the
Tongue River as well as north and west onto the Northern Cheyenne Indian
Reservation.

o Decker, Montana region. The existing Decker Mine is approaching depletion. As that
mine tapers off, a new mine may be developed to fill that production void. Some of
the more prominent new mine projects are the CX Ranch Mine which was delineated
and designed more than 20 years ago, and the Youngs Creek Mine. The Youngs
Creek Mine, a joint venture of Consol Energy and Chevron Mining is planned for
production of up to 15 million tons per year, with quality in the range of 9,350 Btu/Lb
and 0.5% sulfur. Early stage efforts to secure permits for the project have been
underway for some time. There are also extensive coal resources on the Crow Indian
Reservation in the Decker area that could be developed in one or more new mines.

e North of Gillette, Wyoming. The Burlington Northern Santa Fe (BNSF) Railway
presently extends north of Gillette as far as the Buckskin Mine. The outcrop of the
Wyodak-Anderson Seam; however, extends north and west of the Buckskin Mine for
some distance. Potential coal leases have been identified in this area in the past,
including the Calf Creek, Rock Pile and Wild Cat tracts. An incremental extension of
the railroad extension would open these mines for development.

o Buffalo, Wyoming region. Very large, low cost coal resources exist in the vicinity of
Lake DeSmet in Johnson County, Wyoming. These resources were delineated by
Texaco in the early 1970s. The coal is poorer quality than elsewhere in the PRB
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(6,200 Btu/Lb, 23% ash and 0.55% sulfur) but would be ideal for a large coal-to-
liquid (gasoline or diesel) facility. It is currently being studied for that application.

In the more distant future — beyond 2040 — other properties and areas of the PRB may
be developed. Those areas may include the following:

Between the Wyodak and Caballo mines. In this area the coal seams tend to split
into multiple seams and the coal quality is poorer (lower Btu/Lb, higher ash and
higher sulfur).

Between the Black Thunder and Coal Creek mines. In the past, the Kintz Creek and
Keeline federal coal properties were delineated but either were never leased (Kintz
Creek) or the lease was relinquished (Keeline). The coal seams tend to split in this
area resulting in somewhat higher mining costs.

Western Flank of the PRB. The Glenrock Mine was located on the western flank of
the PRB and had been the fuel source for the Dave Johnson power plant for many
years. As the mine advanced into higher strip ratio areas, it became less economic
and coal was purchased from mines in the Gillette area. Transportation infrastructure
would have to be developed along the western flank of the basin to provide access to
coal markets.

Underground Coal Production. The USGS Study of the Gillette Coalfield estimated
77 billion tons of coal resources. The production costs corresponding to those
resources ranged between $6/ton and $60/ton assuming the coal is produced by
surface mining methods. It is common for surface mines to transition to underground
mining methods when surface mining becomes more costly than underground mining
the same deposit. At production costs around $30/ton, it would likely become more
economic to produce coal by underground methods than surface methods. As a
consequence, PRB production costs could effectively be capped around $30/ton
regardless of increasing strip ratio. This production cost cap would exist not only in
the Gillette Coalfield but throughout the PRB, and thus allow production from the
many billions of tons of deeper coal resources throughout the PRB.

Throughout the history of the PRB new mine development has been driven by market
demand and accessibility to rail transportation. Availability of resources for mining has
rarely, if ever, been more than a temporary impediment. In BOYD'’s opinion this
continues to be the case. The PRB has sufficient recoverable coal resources to meet
even the most aggressive demand levels for the foreseeable future.

K:\Projects\3155.001 Xcel Energy - PRB Resource & Cost Study\GBG\Final Report\Chapters\Chapter 3 - PRB Coal Resources.doc
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4.0 POWDER RIVER BASIN OPERATIONS AND COSTS

4.1 Introduction

There are 16 existing PRB mines which currently produce around 470 million tons per
year. This chapter provides a description of each existing mine and potential new mines
that may come on line over the next 30 years. The assessment of each mine describes
the resources available to that mine, and develops estimates of future operating costs,
emphasizing the key cost drivers that are specific to that mine.

Xcel also requested BOYD provide comments regarding future trends (beyond 2040) in
the PRB. That assessment of long term future trends is provided in Section 4.6 of this
chapter.

4.2 PRB Mine Cost Model

Production costs for existing and new PRB mines were estimated using BOYD’s
proprietary PRB surface mine cost model. The cost model provides estimates of the coal
production costs through to loading coal in the railcar or in the case of Wyodak and
Rosebud for delivery to nearby generating stations. The production costs estimated
include all direct operating costs, royalties, taxes, overhead and non-cash costs such as
depreciation, depletion and amortization.

The primary cost drivers in the model include the following:

¢ Annual coal production (tons per year)

e Strip ratio (Prime Bank Cubic Yards of waste per ton of coal produced)

e Average coal seam thickness (feet)

¢ Annual disturbance area (acres)

e Average topsoil depth (feet)

e Percent of overburden removed with draglines

o Estimated dragline rehandle (% of dragline overburden excluding cast blast benefit)
e Percent of overburden removed with trucks and shovels

e Percent of overburden cast blasted

e Cast blast powder factor (Lbs of explosives per BCY of overburden)

e Cast blast benefit (% to final placement)
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Percent of overburden fragmented with conventional blasting

Conventional blasting powder factor (Lbs of explosives per BCY of overburden)
Percent of overburden not blasted

Coal blasting powder factor (Lbs of explosive per ton of coal)

Coal truck haul distance (one-way distance in miles)

Coal conveying distance (miles)

Labor force productivity (measured in “equivalent mining units” — EMUs which are
defined as BCY of overburden plus tons of coal per employee-hour)

Federal coal production (% of total coal production)
State coal production (% of total coal production)

Private land (Fee coal) coal production (% of total production)

The major cost drivers focus on the key mining functions or processes within a surface
mine which include the following:

Topsoil salvage and replacement

Overburden drilling and blasting

Overburden removal (by dragline, truck/shovel)

Coal drilling and blasting

Coal loading and hauling

Mine support operations

Coal processing (crushing, handling, storage and loadout)

Land reclamation

The key mining function or process costs are estimated by multiplying the various annual
production quantities by their associated unit costs ($/BCY, $/ton, $/acre). General
maintenance costs and General and Administrative costs are added to the functional
costs. The cost model also includes a Mine Closing Accrual which amounts to a $/ton
cost that is accrued over the life of the mine to cover the costs of reclaiming the final pit
and removing the mine facilities and infrastructure.

Royalties, production taxes, and estimated property taxes and insurance are added to
the mining cost as summarized below.

Federal royalty — 12.5% of realization

Montana state royalty — 12.5% of realization
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o Wyoming state royalty — 8.0% of realization
e Private land royalties — 8.0% of realization

e Coal workers Pneumoconiosis (Black Lung) excise tax — 4.4% of realization up to
maximum $0.55/ton

¢ Abandoned Mine Lands (AML) reclamation fee — $0.315/ton (2011 and 2012),
$0.28/ton (2013 — 2021) and $0.35/ton (2022 and thereafter)

e Wyoming severance and gross proceeds taxes — 13.0% of realization (less royalties
and processing costs)

¢ Montana gross proceeds tax — 5.0% of realization

e Montana severance taxes — 15.0% of realization (less Black lung tax less AML fee
less royalties less gross proceeds tax plus $0.15/ton)

e Montana resource indemnity trust tax (RITT) — 0.4% of realization
e Property taxes — estimated at 1.0% of asset value per year

¢ Insurance — estimated at 0.5% of asset value per year

Initial, replacement and sustaining capital investment in the mines is recognized through
addition of a $/ton depreciation cost. Federal bonus bid expenditures have been
included as a $/ton depletion cost rather than as lump sum payments in the five years
following award of the federal lease.

The individual costs described above are summed to a total mine production cost.

4.3 Mining Obstacles or Limitations

There are some obstacles to the normal progression of mining that are not directly
calculated within the cost model. We have adjusted individual mine costs to account for
the additional expenses related to mining around these obstacles. The obstacles and
limitations and expenses involved are described below.

The Burlington Northern Santa Fe (BNSF) and the Union Pacific (UP) railroads serve the
mines in the PRB. The mines located south of the town of Gillette are served by both
railroads via the Joint Line. All the mines located north of Gillette and into Montana are
served only by the BNSF Railway. When the mines south of Gillette were initially
developed, most of the mines were west of the Joint Line. A few of the mines including
North Antelope/Rochelle, North Rochelle, Black Thunder, Jacobs Ranch and Coal Creek
were developed east of the Joint Line. As these mines advance west from shallow to
deeper resource areas, they will eventually encounter the Joint Line right-of-way. There
are several options for addressing this situation with two that appear most viable. One is
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to relocate the Joint Line to the west and when mining progresses to that point, and once
mining is complete relocate the line it back on to mined out ground. A second and more
conservative solution is to develop new pits on the west side of the Joint Line without
relocating the railroad.

For purposes of this study, we have made the conservative assumption and assumed
the mines would develop new pits on the west side of the Joint Line. This cost is
addressed by increasing the amount of overburden that must be moved in five years
preceding the transition to the new pits, thus accounting for the development of the new
box pits. The increase in overburden removal requirements results in increased
production costs in those years.

Another obstacle as mines advance to the west is Highway 59 which is the main
highway from Gillette to the south. Some of the mines are already within about one mile
of Highway 59. We have addressed this obstacle by including costs to relocate Highway
59 to the west. This relocation would be similar to the relocation of Highway 14-16 that
runs north out of Gillette. It has recently been relocated to the east of the Eagle Butte
Mine to allow unhindered advance of the mine to the west.

While the towns of Gillette and Wright, Wyoming could be obstacles to mining, the
existing operations will not mine near these towns over the 30-year timeframe of this
study.

The haulage capacity of the BNSF and UP railroads may be viewed as a limitation on
the production output of the PRB. However, the railroads will not be likely to have a long
term limiting impact on PRB coal production. In the past the railroads have responded to
increases in demonstrated demand for PRB coal by adding new capacity to their
systems. This is apparent from the double, triple and quadruple trackage along certain
sections of the railroads. It is reasonable to expect that the railroad companies will
respond to increasing demand by adding new capacity as it is required.

4.4 Existing PRB Mines

The existing PRB mines are typically categorized by state (Montana or Wyoming) and
the thermal content of the coal. There are 16 existing mines which currently produce
around 470 million tons per year. The existing mines include the following operations:

Montana PRB mines:
e Rosebud
e Absaloka
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Wyoming PRB — 8,400 Btu/Lb Coal Mines:

Wyoming PRB — 8,800 Btu/Lb Coal Mines:

Spring Creek

Decker

Buckskin
Rawhide
Eagle Butte
Dry Fork
Wyodak
Caballo

Belle Ayr
Cordero Rojo
Coal Creek

Black Thunder
North Antelope/Rochelle (NARO)
Antelope
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Each of these mines is described in the following sections. Table 4.1, following this
chapter, provides a summary of key data for each mine. Table 4.2, summarizes the
projected annual production and production cost for all of the mines over the 2011 —
2040 timeframe. The locations of these mines are shown on Exhibit 1, at the end of this
report.

4.4.1 Rosebud Mine
The Rosebud Mine is owned and operated by Western Energy Company (a subsidiary of
Westmoreland Coal Company). The mine has been in operation since 1968, and
primarily provides the fuel supply to the nearby Colstrip power plant. As coal resources
near the plant are depleted, more distant resources have been leased or purchased.
Over the last 10 years mine production has ranged between 10.0 and 13.4 Million tons

per year (Mtpy) with the mine producing 12.2 million tons of coal of coal in 2010. We
have assumed the mine will continue to operate over the 30-year study horizon and
supply a steady 12.0 Mtpy to the Colstrip plant. At that projected production level,
currently controlled coal resources of 202 Million tons (Mt) will be depleted in 2027. We
have assumed additional more-distant coal resources, which are known to exist, will be

acquired for the 2028 through 2040 period.
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Four draglines — 3 Marion 8050 models and 1 Marion 8200 — and truck/shovel fleets are
the primary mining equipment. Key cost drivers for the Rosebud Mine include:

e Total coal thickness averages 30 feet in two seams (22-foot Rosebud Seam and 8-
foot McKay Seam)

o 75% of overburden removed by a cast blast and dragline system
o 25% of overburden removed by truck/shovel fleets

e Labor force productivity in 2010 was approximately 97 EMUs/employee-hour

The projected strip ratio trend, annual coal production and production costs through
2040 are summarized below:

Projected Estimated
Strip Ratio Coal Production Production Cost
Year (BCY/Ton) (Million Tons) ($/Ton)
2011 54 12.0 16.10
2015 5.6 12.0 16.47
2020 3.9 12.0 13.77
2025 7.0 12.0 20.36
2030 5.9 12.0 18.63
2035 6.2 12.0 19.27
2040 6.5 12.0 20.17

The Rosebud Mine currently has higher strip ratio than other mines in the PRB and
associated higher production cost. The mine is adjacent to the power plant therefore the
delivered cost of coal is generally less than if coal was purchased and delivered by
railroad from other PRB mines. Although the mine has sold coal on the open market
previously, it is not likely to be a significant influence on markets and prices since nearly
all of the coal goes to the Colstrip power plant.

4.4.2 Absaloka Mine

The Absaloka Mine is owned and operated by Westmoreland Resources, Inc. (a
subsidiary of Westmoreland Coal Company). The coal resources are leased from the
Crow Indian Tribe. Over the last ten years, mine production has been in the 5.0 to 7.0
Mtpy. In 2010, the Absaloka Mine produced 5.5 million tons of coal.

A single dragline, BE-2570 (100 cy), and multiple truck/loader fleets are the primary
mining equipment. The mine opened in 1974 and shallow coal resource areas were
targeted that could be stripped almost entirely by dragline. Most of the shallow coal
resources have been mined and future mining areas will require increasing amounts of
pre-strip ahead of the dragline. The remaining coal resources within the Absaloka Mine
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plan (49.2 Mt) are sufficient to sustain the operation at 6.0 Mtpy production level through
2018. Considerable resources occur nearby on the Crow Reservation, and in currently
leased areas north of the Reservation. We have assumed additional higher strip ratio
resources will be obtained to support the operation through 2040.

Key cost drivers for the Absaloka Mine include the following:

e Total coal thickness averages 29 ft in two seams (12-ft Rosebud and 17-ft McKay
seam)

e 80% of overburden removed by a cast blast and dragline system
o 20% of overburden removed by truck/loader fleets

e Labor force productivity in 2010 was approximately 71 EMUs/employee-hour

The projected strip ratio trend, annual coal production and production costs through
2040 are summarized below.

Projected Estimated
Strip Ratio Coal Production Production Cost
Year (BCY/Ton) (Million Tons) ($/Ton)
2011 3.7 6.0 13.13
2015 3.7 6.0 13.10
2020 3.7 6.0 13.25
2025 3.9 6.0 13.83
2030 4.1 6.0 14.83
2035 4.3 6.0 15.56
2040 45 6.0 15.99

The Absaloka Mine produces an 8,600 Btu/Lb coal product. While this coal is not
appreciably better than coal from the Gillette-area mines, Absaloka has a transportation
advantage into power plants in the upper mid-west. We project the mine will continue to
produce at current levels over the 30-year study horizon.

4.4.3 Spring Creek Mine

The Spring Creek Mine is owned by Cloud Peak Energy Resources LLC. Mine
production has increased in recent years as production has declined at the nearby
Decker Mine. In 2010, the Spring Creek Mine produced 19.3 million tons of coal which is
its highest annual production since the mine opened in 1982. In addition to serving
traditional US utility markets, Spring Creek coal has been exported through Canadian
ports to Asian markets in limited but increasing quantities since 2008. This appears to be
a growing trend and we project exports will increase as new port capacity is installed
along the west coast. The current permitted capacity is 24 million tons per year.
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Cloud Peak’s 2010 10K report states total proven and probable reserves are 329.0 Mt.
This is sufficient coal to sustain production through 2026 at a 20.0 Mtpy rate. There are
extensive coal resources to the south and east of the operation though at increasing
strip ratio. We have assumed these additional resources will be acquired to support mine
operation through 2040.

Two draglines, BE-1570 (78 cy) and Page 757 (52 cy), and multiple truck/shovel fleets
are the primary mining equipment. Key cost drivers for the Spring Creek Mine include:

e Total coal thickness averages 80 ft (the Anderson and Dietz seams merge into one
seam at Spring Creek)

o 63% of overburden removed by a cast blast and dragline system
o 37% of overburden removed by truck/shovel fleets

e Labor force productivity in 2010 was approximately 121 EMUs/employee-hour

The projected strip ratio trend, annual coal production and production costs through
2040 are summarized below:

Projected Estimated
Strip Ratio Coal Production Production Cost
Year (BCY/Ton) (Million Tons) ($/Ton)
2011 25 20.0 10.15
2015 2.9 20.0 10.80
2020 3.3 20.0 11.51
2025 3.7 20.0 12.62
2030 4.0 20.0 13.56
2035 4.2 20.0 14.32
2040 4.5 20.0 14.99

The Spring Creek Mine produces a 9,350 Btu/Lb coal product which is favorable from a
transportation perspective (cheaper to transport a higher Btu/Lb product on a $/mmBtu
basis). High sodium content in the ash causes problems in some boilers. The coal is
also considered desirable in the Asian markets as it can be blended with other lower
sodium coals to achieve acceptable boiler performance.

4.4.4 Decker Mine

The Decker Mine is jointly-owned by Level 3 Communications and Cloud Peak Energy
Resources LLC, and operated by Kiewit Mining Group Inc. Mine production has declined
in recent years as long-term sales contracts have expired and economically viable coal
resources have depleted. In 2010 the Decker Mine produced 3.0 million tons of coal,
down from the high of 13.0 million tons per year in the late 1970s.
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The Decker Mine contains extensive coal resources at higher strip ratios — around 5.0 to
6.0+ BCY/ton. Other mines in the PRB generally will not reach that strip ratio range for
approximately 25 to 30 years, thus, we expect Decker will close in the near future, and
not reopen within the time horizon of this study.

Two draglines and multiple truck/shovel fleets are the primary mining equipment. Key
cost drivers for the Decker Mine are:

e Total coal thickness averages 67 ft (in multiple seams)
o 50% of overburden removed by a cast blast and dragline system
o 50% of overburden removed by truck/shovel fleets

e Labor force productivity in 2010 was approximately 47 EMUs/employee-hour (this
may reflect a high level of reclamation activities)

The projected strip ratio trend, annual coal production and estimated production costs
are summarized below.

Projected Estimated
Strip Ratio Coal Production Production Cost
Year (BCY/Ton) (Million Tons) ($/Ton)
2011 4.5 3.0 15.39
2015 - - -
2020 - - -
2025 - - -
2030 - - -
2035 - - -
2040 - - -

The Decker Mine produces a 9,500 Btu/Lb coal product which is favorable from a
transportation perspective. There may be a few niche markets for this coal in the near
term, but over the longer term we believe the Decker Mine will not be economically
viable. We have projected the mine will be idled or closed around 2014.

4.4.5 Buckskin Mine
The Buckskin Mine is owned and operated by Kiewit Mining Properties, Inc. In 2010 the
Buckskin Mine produced 25.5 million tons of coal. The current permitted capacity is 27

Mtpy.

The Buckskin Mine permit includes 280.7 Mt of controlled coal resources. Kiewit has
submitted an application to lease the Haystack Il property which contains 52 million tons
of coal, sufficient to extend the mining operation through about 2023. We have identified
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an additional 1.2 billion tons of future coal resources north and west of the current
operations within the mine’s area of influence 2. The strip ratios associated with these
coal resources gradually increase from around 3.0 to 5.0 BCY/ton. The combined coal
resources within permitted areas, LBA and future mine areas total 1.53 billion tons.

The primary mining equipment at Buckskin is multiple large truck/shovel fleets. Key cost
drivers at the Buckskin Mine are:

e Total coal thickness averages 104 ft
e 100% of overburden removed by truck/shovel fleets

e Labor force productivity in 2010 was approximately 97 EMUs/employee-hour

The projected strip ratio trend, annual coal production and estimated production costs
through 2040 are:

Projected Estimated
Strip Ratio Coal Production Production Cost

Year (BCY/Ton) (Million Tons) ($/Ton)
2011 24 25.0 9.55

2015 24 25.0 9.59

2020 17 25.0 8.37

2025 3.6 30.0 13.41
2030 3.7 30.0 14.30
2035 4.0 38.5 15.00
2040 4.0 45.0 14.65

The Buckskin Mine appears to be in a favorable strip ratio position for several years to
come, and consequently the mine can support increased annual coal production as
demand dictates. While the Buckskin Mine is located among the group of mines
producing 8,400 Btu/Lb coal, there have been occasions when Buckskin coal had lower
thermal content (i.e., <8,400 Btu/Lb). In such instances there are typically price
adjustments which result in an overall lower coal sales price.

4.4.6 Rawhide Mine

The Rawhide Mine is owned and operated by Caballo Coal Company, a subsidiary of
Peabody Energy Corp. In 2010 the Rawhide Mine produced 11.2 million tons of coal.
The current permitted capacity is 24 Mtpy.

3 The term “area of influence” as used in this study refers to the geographic area which is
adjacent to and could be logically developed as an extension of the current operation. Future
resources referred to herein generally occur within the mine’s area of influence.
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The Rawhide Mine has generally been operated to supplement production from
Peabody’s North Antelope/Rochelle and Caballo mines. Since the mine was opened in
1977, production has ranged widely between zero (the mine was idled in 2000 and
2001) and 18.4 Mtpy.

The Rawhide Mine permit area incorporates 329.7 million tons of coal resources,
sufficient to sustain mine operation through 2024 at 24.0 Mtpy. No LBA tracts are being
pursued at this time. An additional 1.14 billion tons of future coal resources lie west of
the current mining operation within the mines area of influence. The strip ratio for these
additional coal resources gradually increases from around 2.9 to 5.3 BCY/ton. The total
combined coal resources within the Rawhide mine plan and area of interest are 1.47
billion tons.

The primary mining equipment at Rawhide is multiple large truck/shovel fleets. Key
mining factors and cost drivers include:

e Total coal thickness averages 116 feet
e 100% of overburden removed by truck/shovel fleets

e Labor force productivity in 2010 was approximately 74 EMUs/employee-hour

The projected strip ratio trend, annual coal production and production costs through
2040 are summarized below.

Projected Estimated
Strip Ratio Coal Production Production Cost
Year (BCY/Ton) (Million Tons) ($/Ton)
2011 1.6 14.5 8.44
2015 1.6 234 7.86
2020 1.9 25.0 8.44
2025 24 30.0 10.06
2030 2.6 30.0 11.49
2035 4.2 35.0 14.75
2040 4.2 45.0 15.47

The Rawhide Mine will enjoy a relatively low strip ratio for several years to come, and we
have therefore projected its annual production to rise to meet anticipated demand. As
with Buckskin, the Rawhide Mine is grouped with mines producing 8,400 Btu/Lb coal,
although the coal does not always meet this specification. In such instances there are
typically price adjustments which result in an overall lower coal sales price.
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4.4.7 Eagle Butte Mine

The Eagle Butte Mine is owned and operated by Alpha Coal West, Inc., a subsidiary of
Alpha Natural Resources. In 2010 the Eagle Butte Mine produced 23.2 million tons of
coal. The current permitted capacity is 35 Mtpy.

In May 2008 the previous owner of the Eagle Butte Mine successfully leased the Eagle
Butte West LBA containing 255 Mt of coal. The bonus bid for property was $180.5
million, equivalent to $0.71/ton. The average strip ratio for the property is reported to be
2.9 BCY/ton. Alpha Coal West has since incorporated the Eagle Butte West LBA tract
within their mine plan and permits. Highway 14-16 which runs north out of Gillette
divided the Eagle Butte Mine from the Eagle Butte West LBA. The highway has already
been rerouted to the east of the Eagle Butte Mine to allow an uninterrupted transition
into the Eagle Butte West property.

The Eagle Butte Mine permit allows production of 425 million tons through 2027 (at a
25.0 Mtpy rate). The Eagle Butte West LBA has been incorporated into the mine plan
and permits. Beyond 2027, additional coal resources will need to be acquired. We have
identified 398.0 million tons of future coal resources situated west of the mine permit
area. The strip ratios for these future resources range from 4.6 to 6.8 BCY/ton. The
future expansion potential of the Eagle Butte Mine appears limited due to the rising
topography (buttes and bluffs) approximately one to two miles west of the current mining
area and the associated higher production costs. Excluding this area, the total coal
resources within the mine permit and future area of interest are 823.0 million tons.

Multiple large truck/shovel fleets are the primary mining equipment at Eagle Butte. Key
cost drivers for the operation include the following:

e Total coal thickness averages 123 ft
o 100% of overburden removed by truck/shovel fleets

e Labor force productivity in 2010 was approximately 123 EMUs/employee-hour
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The projected strip ratio trend, annual coal production and estimated production costs
through 2038 are summarized below.

Projected Estimated
Strip Ratio Coal Production Production Cost
Year (BCY/Ton) (Million Tons) ($/Ton)
2011 2.6 25.0 9.83
2015 3.1 25.0 10.86
2020 3.3 25.0 11.72
2025 2.7 25.0 10.60
2030 4.9 25.0 16.32
2035 5.0 25.0 16.63

2040 - - -

The Eagle Butte Mine has a very favorable coal resource position with relatively low strip
ratios in their current mining areas and the Eagle Butte West LBA. Beyond these areas
the strip ratios increase rapidly. The mine is located near the Gillette airport and we have
project mining around the airport (instead of relocating the airport). The topography west
of the mine includes several buttes. Mining in those areas causes the strip ratio to
increase into the 6.0+ BCY/ton range. Consequently, we would anticipate the mine will
be idled or closed late in the study period.

4.48 Dry Fork Mine

The Dry Fork Mine is owned and operated by Western Fuels Association Inc. The coal is
primarily sold to various electric Co-ops that rely upon Western Fuels for fuel supply
services. In 2010 Dry Fork produced 5.4 million tons of coal. The current permitted
capacity is 15 Mtpa.

The Dry Fork Mine has a large coal resource base but has minimal opportunity to add
resources to that base in the future. The mine is bordered by the Eagle Butte Mine to the
west, Wyodak Mine and City of Gillette to the south, and the coal subcrop to the north
and east. Total coal resources within the mine permit area are 110.9 million tons.

The primary mining equipment at Dry Fork are multiple truck/shovel/loader fleets. Key
cost drivers for the Dry Fork Mine include:

e Total coal thickness averages 87 feet
e 100% of overburden removed by truck/shovel/loader fleets

e Labor force productivity in 2010 was approximately 82 EMUs/employee-hour
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The projected strip ratio trend, annual coal production and production costs through
2030 are summarized below:

Projected Estimated
Strip Ratio Coal Production Production Cost
Year (BCY/Ton) (Million Tons) ($/Ton)
2011 1.22 55 7.32
2015 1.15 55 7.27
2020 1.76 55 8.92
2025 2.70 55 11.55
2030 1.50 5.5 8.85
2035 - - -
2040 - - -

We have projected the Dry Fork Mine will continue to supply fuel to the various member
Co-ops. Dry Fork will also be the fuel source for the newly commissioned Dry Fork
power plant located adjacent to the mine. As currently projected, the mine will deplete
the available resources in the 2030 time frame.

4.4.9 Wyodak Mine

The Wyodak Mine is predominantly a captive mine to the Wyodak and Wygen Power
Plants located immediately east of Gillette, Wyoming. Relatively minor amounts of coal
are sold on the open market to other utilities. The mine is operated by Wyodak
Resources a subsidiary of Black Hills Power and Light. In 2010, Wyodak produced 5.9
million tons of coal. The current permitted capacity is 12 Mtpy. The Wyodak Mine
controls over 40 years of coal resources (261.9 million tons), so there are no current
efforts to acquire additional coal properties.

The primary mining equipment at Wyodak includes trucks/shovels to remove the
overburden and an in-pit crushing and conveying system and large front end loaders to
mine and transport the coal. Key cost drivers for the Wyodak Mine include the following:

e Total coal thickness averages 90 feet
e 100% of overburden removed by truck/shovel fleets

e Labor force productivity in 2010 was approximately 85 EMUs/employee-hour
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The projected strip ratio trend, annual coal production and production costs through
2040 are summarized below.

Projected Estimated
Strip Ratio Coal Production Production Cost
Year (BCY/Ton) (Million Tons) ($/Ton)
2011 25 6.0 9.95
2015 25 6.0 10.17
2020 25 6.0 10.64
2025 25 6.0 10.97
2030 25 6.0 11.12
2035 3.0 6.0 12.39
2040 3.0 6.0 12.39

The Wyodak Mine will continue to be the primary fuel supply for the Wyodak power
plant. We do not anticipate any appreciable increase in production from Wyodak, and we
do not anticipate the Wyodak coal being sold on the open market in significant volumes.

4.4.10 Caballo Mine

The Caballo Mine is owned and operated by Caballo Coal Company, a subsidiary of
Peabody Energy Corp. In 2010 the Caballo Mine produced 23.5 million tons of coal. The
current permitted capacity is 50 Mtpy.

In July 2004 a previous owner of the Belle Ayr Mine (immediately south of Caballo)
applied for the Belle Ayr North LBA. This coal property was intended as a future mining
area for Belle Ayr when current coal resources deplete around 2019. A lease sale was
held in July 2011, and Peabody Energy Company outbid Alpha Coal West (Belle Ayr's
owner) with a bonus bid of $210 million for 221.7 million tons of coal ($0.95/ton).

In a subsequent lease sale in August 2011, Alpha Coal West outbid Peabody for the
West Caballo LBA which lies in advance of the Caballo Mine. The winning bonus bid
established a new high of $1.10/ton based on a bid of $143.4 million for 130.2 M tons (at
4.2 BCY/ton strip ratio).

These lease sales appear to leave Alpha Coal West in a difficult position in that the West
Caballo LBA tract does not appear to be adjacent to the Belle Ayr Mine, and
consequently the Belle Ayr pit cannot advance onto the West Caballo property. The
West Caballo tract does not appear to be essential to the Caballo Mine operation as
other coal properties are available. The natural solution would appear to be trading LBA
properties, however, it is not assured that will happen.
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The Caballo mining sequence emphasizes advancing to the west although there are
extensive unmined coal properties on the eastern side of the Caballo Mine. These
eastern areas had been included and scheduled in earlier mining permits, but are
currently excluded. While the Caballo mining permit does not explain this change of
course, it may be due to coal quality or other geologic issues.

The Caballo Mine permit includes 235.2 million tons of controlled coal resources. The
Belle Ayr North LBA, with 221.7 million tons would bring the controlled total to 456.9 Mt.
Future coal resources estimated at 598.0 million tons are situated immediately west of
the Caballo Mine and could extend the mine life beyond 2040. The strip ratios of these
future resources steadily trend from 3.5 to 5.4 BCY/ton.

The primary mining equipment at Caballo are multiple large truck/shovel fleets. Key
geologic factors and cost drivers for the Caballo Mine are:

e Total coal thickness averages 75 feet
e 100% of overburden removed by truck/shovel fleets

e Labor force productivity in 2010 was approximately 132 EMUs/employee-hour

The projected strip ratio trend, annual coal production and estimated production costs
through 2040 are summarized below.

Projected Estimated
Strip Ratio Coal Production Production Cost
Year (BCY/Ton) (Million Tons) ($/Ton)
2011 3.7 25.0 11.56
2015 3.7 25.0 11.60
2020 3.9 25.0 12.90
2025 4.2 30.0 13.54
2030 4.2 34.0 14.10
2035 4.5 35.0 14.79
2040 5.0 40.0 15.82

The Caballo Mine appears to be in a generally favorable strip ratio position for most of
the study period. Thus, the mine is relatively well positioned to meet future demand
growth. We have therefore projected annual coal production rates to rise from 25.0 Mtpy
to 40.0 Mtpy.
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4.4.11 Belle Ayr Mine

The Belle Ayr Mine is owned and operated by Alpha Coal West, Inc., a subsidiary of
Alpha Natural Resources. In 2010 Belle Ayr produced 25.8 million tons of coal. The
current permitted capacity is 45 Mtpa.

The Belle Ayr Mine permit provides for production of 155.0 million tons of controlled coal
resources which should be sufficient to support the operation through 2016 at 25.0 Mtpy
production rate. Alpha Coal West recently leased the Caballo West LBA which contains
130.2 million tons. This LBA is not adjacent to the Belle Ayr Mine permit area and thus
does not allow a logical mining transition into the LBA. The cost to develop a new pit and
the limited tonnage within the LBA are factors that will likely mean Alpha will not develop
this LBA. We consequently have not included this tonnage in our forecast. Future coal
resources will likely be acquired west of the present mine permit area. We have
identified 745.0 million tons of coal resources with strip ratios gradually increasing from
4.2 to 5.6 BCY/ton. The combined mine permit and future coal resources total 900.0
million tons.

The Belle Ayr Mine appears is in a difficult coal resource position in the near term. If a
trade cannot be negotiated with Peabody for the Belle Ayr North LBA, then alternate
LBA tracts will have to be leased. The leasing process is currently taking 5 to 7 years.
Controlled and permitted coal resources would be near depletion before an alternate
LBA could be leased. Delays would then be incurred to obtain mining permits over the
new lease area.

The Belle Ayr Mine employs multiple truck/shovel fleets are the primary mining
equipment. Key cost drivers for the Belle Ayr Mine include the following:

e Total coal thickness averages 72 feet
o 100% of overburden removed by truck/shovel fleets

e Labor force productivity in 2010 was approximately 166 EMUs/employee-hour
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The projected strip ratio trend, annual coal production and production costs through
2040 are summarized below.

Projected Estimated
Strip Ratio Coal Production Production Cost
Year (BCY/Ton) (Million Tons) ($/Ton)
2011 35 25.0 10.69
2015 3.8 25.0 11.21
2020 4.3 20.0 13.60
2025 4.4 20.0 14.15
2030 4.7 20.0 15.05
2035 4.7 20.0 15.51
2040 5.3 20.0 16.32

Due to its limited coal resource position, we do not believe there will be near term
production increases at Belle Ayr. When the coal resource situation is ultimately
resolved, Belle Ayr will be facing increasing strip ratios and production costs.

4.4.12 Cordero Rojo Mine

The Cordero Rojo Mine is owned and operated by Cordero Mining Company, a
subsidiary of Cloud Peak Energy Resources LLC. In 2010 the Cordero Rojo Mine
produced 38.5 million tons of coal. The current permitted capacity is 65 Mtpy.

In 2008 and 2009, Cordero Mining Company successfully bid on the North and South
Maysdorf LBA tracts. These two tracts contain 342.6 million tons of coal. The bonus bids
for two tracts totaled $298.9 million and equivalent to $0.87/ton. The average strip ratio
for these tracts is reported to be 3.7 BCY/ton.

The Cordero Rojo Mine permit (August 2007 version) schedules production totaling
190.1 million tons of coal. The North and South Maysdorf LBAs add 346.2 MT, bringing
the controlled total to 536.3 million tons, sufficient to extend the mine life into 2024. The
mine would subsequently advance onto the Maysdorf Il LBA tract which contains 434.0
million tons and an additional future coal resource of 701.5 million tons is located west of
the LBA tracts within the mine’s area of interest. The additional coal resources have an
average strip ratio around 5.5 BCY/ton. The total coal resources within the mine permit
area, LBAs and future area of interest are 1.67 billion tons.

Three draglines (2 Marion 8750 and 1 Marion 8200) and multiple truck/shovel fleets are
the primary mining equipment at Cordero Rojo. Key cost drivers for the mine include:

e Total coal thickness averages 60 feet
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e 64% of overburden removed by a cast blast and dragline system
e 36% of overburden removed by truck/shovel fleets

e Labor force productivity in 2010 was approximately 138 EMUs/employee-hour

The projected strip ratio trend, annual coal production and estimated production costs
through 2040 are:

Projected Estimated
Strip Ratio Coal Production Production Cost

Year (BCY/Ton) (Million Tons) ($/Ton)
2011 3.6 40.0 9.53

2015 3.8 40.0 10.00
2020 3.7 40.0 11.20
2025 4.0 40.0 11.82
2030 4.8 40.0 13.89
2035 5.3 50.0 15.30
2040 5.6 50.0 15.98

The Cordero Rojo Mine is currently equipped so that draglines move the majority of the
overburden. As the mine strip ratio and pit depth steadily increase, the more costly
truck/shovel fleets will move a large percentage of the overburden (67% in 2040) which
will impact the cost structure.

4.4.13 Coal Creek Mine

The Coal Creek Mine is owned and operated by Thunder Basin Coal Company, a
subsidiary of Arch Coal Inc. In 2010 Coal Creek produced 11.4 million tons of coal. The
current permitted capacity is 50 Mtpy. The Coal Creek Mine has generally been
operated to supplement production from the Black Thunder Mine. Since the mine was
opened in 1982, production has ranged widely between zero (the mine was idled from
2001 through 2005) and 11.5 Mtpy.

Thunder Basin Coal Company recently bid on the West Coal Creek LBA. That bid was
rejected by the BLM due to the absence of Qualified Surface Owner Consent. This
decision should not, however have any impact on the ability of the Coal Creek Mine to
reach and sustain the projected 15.0 Mtpa production over the study horizon.

The Coal Creek Mine permit provides for production of 198.0 million tons. The West
Coal Creek LBA would extend the mine life through 2027 if surface owner consent can
be secured. Additional future coal resources of 224.0 million tons are available
immediately south and west of the mine permit area to support the mine operation
through 2040. The average strip ratio of these future coal resources is around 3.0
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BCY/ton. The combined total coal resources including tonnage within the mine permit,
LBA and future areas of interest are 478.0 million tons.

The primary mining equipment currently at Coal Creek comprises multiple truck/shovel
fleets. Earlier in the mine life, the BE-1300 dragline was assigned to the Coal Creek
Mine, but that machine is now in use at Black Thunder. Key cost drivers for the Coal
Creek Mine include the following:

e Total coal thickness averages 35 ft (in two seams)
e 100% of overburden removed by truck/shovel fleets

e Labor force productivity in 2010 was approximately 118 EMUs/employee-hour

The projected strip ratio trend, annual coal production and production costs through
2040 are summarized below.

Projected Estimated
Strip Ratio Coal Production Production Cost

Year (BCY/Ton) (Million Tons) ($/Ton)
2011 25 15.0 9.37

2015 25 15.0 9.71

2020 25 15.0 10.04
2025 3.3 15.0 12.69
2030 3.0 15.0 12.66
2035 3.0 15.0 12.75
2040 3.0 15.0 12.85

Although the Coal Creek Mine does not have a high annual production level, it should
remain competitive over the study horizon due to its relatively low strip ratio.

4.4.14 Black Thunder Mine

The Black Thunder Mine is owned and operated by Thunder Basin Coal Company, a
subsidiary of Arch Coal Inc. In 2010, Arch purchased the adjacent Jacobs Ranch Mine
from Rio Tinto Energy America and incorporated that operation into the Black Thunder
Mine. As a consequence, Black Thunder Mine production totaled 116.2 million tons in
2010. The current permitted capacity is 125 Mtpy.

The Black Thunder and Jacobs Ranch Mine permits incorporate lands with 1.256 billion

tons of controlled coal resources. This is sufficient tonnage to support the mining
operation through 2020.

JOHN T BOYD COMPANY



Exhibit No. MWR-1
4-21

Thunder Basin Coal Company currently has application submitted for three LBA
properties with combined coal tonnage of 1.99 billion tons:

o West Hilight Field LBA — 440 M tons
e Hilight Field (includes a North and South tract) LBA — 591 M tons
e West Jacobs Ranch LBA — 957 M tons

Lease sales for these LBAs may occur as soon as late 2011. These three LBAs would
support the mining operation through 2036 at a 120.0 Mtpy production rate. We have
identified additional future coal resources of 1.94 billion tons that are situated
immediately west and north of the Black Thunder Mine. The strip ratios within these
future areas of interest range from 4.5 to 5.5 BCY/ton. The combined total coal
resources within the mine permit boundary, LBAs and future area of interest are 5.19
billion tons.

The primary mining equipment at Black Thunder includes six large draglines — 3 BE-
2570, 1 BE-1570, 1 BE-1300, 1 Marion 8750 — and multiple truck/shovel fleets. Key cost
drivers for the Black Thunder Mine are:

e Total coal thickness averages 70 ft
e 36% of overburden removed by a cast blast and dragline system
o 64% of overburden removed by truck/shovel fleets

e Labor force productivity in 2010 was approximately 161 EMUs/employee-hour

The projected strip ratio trend, annual coal production and estimated production costs
through 2040 are summarized below.

Projected Estimated
Strip Ratio Coal Production Production Cost
Year (BCY/Ton) (Million Tons) ($/Ton)
2011 3.8 122.0 10.66
2015 4.2 130.0 12.11
2020 4.6 125.0 13.11
2025 4.7 131.8 14.32
2030 4.9 135.0 14.26
2035 5.1 150.0 14.81
2040 5.0 165.0 14.81

With the acquisition of Jacobs Ranch the Black Thunder Mine is now the largest coal
mine in the United States. Strip ratios increase more slowly — even at higher production
rates — than at the competing North Antelope/Rochelle Mine. Consequently we have
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projected significant production increases at Black Thunder over the next 30 years and
stable production at North Antelope/Rochelle.

4.4.15 North Antelope/Rochelle Mine

The North Antelope/Rochelle Mine is owned and operated by Powder River Coal LLC, a
subsidiary of Peabody Energy Corp. In 2010 the North Antelope Rochelle Mine
produced 105.8 million tons of coal. The current permitted capacity is 110 Mtpy.

The North Antelope Rochelle mine permit incorporates a production schedule for 723.0
million tons of coal resources. This is sufficient tonnage to support the operation into
2017 at 105.0 Mtpy production rate.

Powder River Coal LLC has submitted an application to lease the North and South
Porcupine LBA tracts containing 1.18 billion tons of coal. The lease sale is scheduled for
the later part of 2011. These LBAs have adequate coal resources to extend the mining
operation through 2027.

Future coal resources of 1.53 billion tons are located immediately west of the North
Antelope/Rochelle Mine. This tonnage is sufficient to support the mining operation
through 2040 at 105.0 Mtpy production rate. The strip ratio of these resources average
around 5.6 BCY/ton.

Total coal resources within the mine permit boundary, LBAs and future areas of interest
total 3.44 billion tons.

The primary mining equipment at North Antelope/Rochelle includes three large draglines
- BE-2570 (100 cy), Marion 8200 (64 cy) and BE-2570 (117 cy) — and multiple
truck/shovel fleets. Key cost drivers for the North Antelope/Rochelle Mine include:

e Total coal thickness averages 73 feet
o 27% of overburden removed by a cast blast and dragline system
e 73% of overburden removed by truck/shovel fleets

e Labor force productivity in 2010 was approximately 172 EMUs/employee-hour
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The projected strip ratio trend, annual coal production and production costs through
2040 are summarized below.

Projected Estimated
Strip Ratio Coal Production Production Cost

Year (BCY/Ton) (Million Tons) ($/Ton)
2011 3.0 105.0 9.49

2015 34 105.0 11.33
2020 4.5 100.0 14.24
2025 5.4 100.0 16.13
2030 55 100.0 16.02
2035 55 100.0 16.14
2040 5.8 100.0 16.93

The North Antelope Rochelle Mine had been the largest mine (on an annual production
basis) in the United States until Arch Coal combined Black Thunder Mine and Jacobs
Ranch Mine into a large mining complex. We have projected North Antelope/Rochelle
Mine production to remain stable at 105.0 Mtpy through 2040. If production was
increased above this level then the mine would advance more rapidly into areas of
higher strip ratio — over 6.0 BCY/ton — with corresponding higher production costs.

4.4.16 Antelope Mine

The Antelope Mine is owned and operated by Antelope Coal Company, a subsidiary of
Cloud Peak Energy Resources LLC. In 2010 the Antelope Mine produced 35.9 million
tons of coal. The current permitted capacity is 45 Mtpy.

The mining sequence in the Antelope mine permit schedules production through 2017
when permitted coal resource would deplete.

In July 2011 Antelope Coal company successfully bid on the West Antelope 1l LBA. This
LBA includes north and south tracts. The north tract contains an estimated 350 million
tons of coal at a strip ratio of 4.6 BCY/ton. The south tract contains 56 million tons at a
reported 5.0 BCY/ton strip ratio. These LBAs would support the mining operation
through 2028 at a production rate of 36.0 Mtpy.

Additional coal resources would be needed to carry the mining operation through the
2040 term of this study. We have identified future coal resource of 479.0 million tons that
are west of the current operations. The strip ratios of these coal resources range from
5.6 to 6.8 BCY/ton.
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The total coal resource within the Antelope Mine permit, LBAs and future areas of
interest are 1.14 billion tons.

A single dragline and multiple truck/shovel fleets are the primary mining equipment. Key
cost drivers for the Antelope Mine include the following:

e Total coal thickness averages 70 ft
o 25% of overburden removed by a cast blast and dragline system
o 75% of overburden removed by truck/shovel fleets

e Labor force productivity in 2010 was approximately 147 EMUs/employee-hour

The projected strip ratio trend, annual coal production and production costs through
2040 are summarized below.

Projected Estimated
Strip Ratio Coal Production Production Cost
Year (BCY/Ton) (Million Tons) ($/Ton)
2011 2.9 36.0 10.08
2015 3.3 36.0 10.84
2020 4.4 28.0 13.37
2025 4.8 28.0 14.59
2030 5.2 28.0 15.32
2035 5.7 24.0 16.53
2040 6.1 24.0 17.39

Although the Antelope Mine has the desirable 8,800 Btu/Lb coal, the mine will rapidly
advance into higher strip ratio areas. As a consequence we have projected declining
production in the later years of this forecast.

4.5 Future PRB Mines

Several future PRB mines are in various stages of planning and development. We have
identified those projects that appear to be the most likely to move toward development
and incorporated production as appropriate from these mines over the 30-year
timeframe of this study. We have included three specific properties in our production
schedule: Otter Creek in Montana, and School Creek and Youngs Creek in Wyoming. In
addition, we would expect two or more other mines to come on line within the study
period, however exactly which properties would be developed is unknown. We have
therefore incorporated two “generic” mines in the forecast one in Montana (potentially
CX Ranch, Tanner Creek/Youngs Creek, Montco, Cook Mountain, Coal Creek and/or
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Many Stars), and one in Wyoming (potentially Calf Creek, Rock Pile, Wild Cat, Kintz
Creek and/or Keeline).

Each of the identified mines and their primary cost drivers are described in the following
sections. Table 4.2, following this chapter, summarizes the projected annual production
and production cost for these mines.

4.5.1 Otter Creek Mine

The Otter Creek Mine is located approximately six miles from Ashland, Montana, and
consists of private, state and federal coal properties controlled by Arch Coal Company.
Projected coal quality is approximately 8,600 Btu/Lb and 0.3% sulfur. The proposed
Tongue River Railroad will have to be constructed at least as far as Ashland, Montana
for the Otter Creek Mine to be viable.

A key source of information about the Otter Creek Mine is a valuation prepared for the
Montana Department of Natural Resources and Conservation in 2009. That valuation
includes a conceptual mine plan and cost forecasts.

Key cost drivers for the Otter Creek Mine include the following:

e Total coal thickness averages 57 ft
o 75% of overburden removed by a cast blast and dragline system
o 25% of overburden removed by truck/shovel fleets

e Labor force productivity is assumed to be similar to the Spring Creek Mine at
approximately 120 EMUs/employee-hour

The projected strip ratio trend, annual coal production and production costs through
2040 are summarized below.

Projected Estimated
Strip Ratio Coal Production Production Cost

Year (BCY/Ton) (Million Tons) ($/Ton)
2011 - - -

2015 - - -

2020 2.3 18.0 8.96

2025 3.3 34.9 10.72
2030 3.5 34.9 11.44
2035 3.7 34.9 12.20
2040 3.8 34.9 12.41

We have scheduled the Otter Creek Mine to come online in 2018.
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45.2 School Creek Mine

The School Creek Mine is owned by Powder River Coal LLC, a subsidiary of Peabody
Energy Corp. The mine is situated between the Arch’s Black Thunder Mine and
Peabody’s North Antelope/Rochelle Mine. Total controlled and permitted coal resources
are 762.0 million tons. We have identified an additional 279.0 Mt of future coal resources
that may logically be added to the currently controlled resources for a total resource
base of 1.04 billion tons. Quality of the School Creek Mine coal is estimated at 8,800 Btu
and 0.3% sulfur. The School Creek Mine is fully permitted and can be brought into
production in a relatively short timeframe.

The northern part of the School Creek Mine is the idled North Rochelle Mine. The North
Rochelle Mine adjoins the Black Thunder Mine and was purchased by Arch from Triton
Coal Company in August 2004. Arch intended to expand the North Rochelle coal
resource base through addition of the West Roundup LBA property. Peabody
competitively bid against Arch in May 2005 for West Roundup and won the lease with a
bonus bid of $0.97/ton — the highest bonus bid rate ($/ton) to that time. Arch’s future at
North Rochelle was effectively cut off as Peabody controlled the coal resources ahead of
the mine. Arch and Peabody subsequently negotiated an agreement whereby Arch
received the North Rochelle mining equipment and Peabody received the remaining coal
resources and mine infrastructure including coal storage barn, rail loadout, and rail spur
and loop track. Another key asset with the remaining coal resources was the fully
developed pit. Peabody can essentially start the School Creek mining operation from the
idled North Rochelle pit.

Key cost drivers for the School Creek Mine include the following:

e Total coal thickness averages 67 ft
e 25% of overburden removed by a cast blast and dragline system
o 75% of overburden removed by truck/shovel fleets

e Labor force productivity is assumed to be similar to the North Antelope Rochelle
Mine at approximately 170 EMUs/employee-hour
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The projected strip ratio trend, annual coal production and production costs through
2040 are summarized below.

Projected Estimated
Strip Ratio Coal Production Production Cost

Year (BCY/Ton) (Million Tons) ($/Ton)
2011 - - -

2015 4.0 17.9 11.56
2020 3.6 30.0 11.29
2025 3.8 30.0 12.09
2030 4.2 30.0 13.44
2035 4.0 30.0 13.25
2040 5.7 35.0 16.40

We have scheduled the School Creek Mine to come online in 2013.

4.5.3 Youngs Creek Mine

The proposed Youngs Creek Mine is a joint venture (50/50) between Chevron Mining
Inc. and CONSOL Energy Inc. The Youngs Creek Mine is located 15 miles north of
Sheridan, Wyoming and encompasses approximately 7,700 acres of predominately
privately-held coal resources and surface rights. Estimated recoverable coal resources
are 325 million tons, with quality of 9,350 Btu/Lb and 0.3% sulfur. Approximately half of
the resource has strip ratio under 3.0 BCY/ton.

Draglines and truck/shovel fleets would be the primary mining equipment. Key cost
drivers for the Youngs Creek Mine include the following:

Total coal thickness is estimated to average 60 ft
e 50% of overburden removed by a cast blast and dragline system
o 50% of overburden removed by truck/shovel fleets

e Labor force productivity is assumed to be similar to the Spring Creek Mine at
approximately 120 EMUs/employee-hour
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The projected strip ratio trend, annual coal production and production costs through
2040 are summarized below.

Projected Estimated
Strip Ratio Coal Production Production Cost

Year (BCY/Ton) (Million Tons) ($/Ton)
2011 - - -

2015 - - -

2020 4.0 2.0 14.54
2025 2.8 15.0 10.43
2030 3.0 15.0 11.17
2035 3.4 15.0 12.05
2040 3.8 15.0 12.69

We have scheduled the Youngs Creek Mine to come online in 2020.

45.4 Other Mines

There are several potential mine projects that might come online in the latter years of the
study timeframe. In Montana, these include CX Ranch, Tanner Creek/Youngs Creek,
Montco, Cook Mountain, Coal Creek and/or Many Stars. In Wyoming, potential mining
properties include Calf Creek, Rock Pile, Wild Cat, Kintz Creek and Keeline. Other tracts
may be developed between the Wyodak and Caballo mines. All of these tracts have
been identified and evaluated to a greater or lesser extent for potential mine
development. In each case the available resources are considered sufficient to support
mine development if market demand justifies. For purposes of forecasting production
and costs, we developed generic mines with characteristics typical of these properties
and incorporated those values into the models.

4.6 Overall Mining Cost Trends

Typically as a coal basin matures, mining proceeds from the most favorable to less
favorable resources, a trend which puts upward pressure on costs. This is particularly
true in the Gillette area where the mines are progressing from shallower, less expensive
resources on the eastern edge of the basin to more deeply buried and thus more costly
resources to the west. For most of the mines, this advance will also tend to increase coal
haul distances putting further upward pressure on costs. Civil features (roads, railroads,
buildings, pipelines etc.) will also require additional expenditures in some cases to
accommodate.
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improved technology and economies of scale. The next section describes some of the
technological trends which could continue to offset increasing costs going forward. For
purposes of developing the cost forecasts in this study however, we have assumed that
mining technology remains essentially unchanged over the forecast period. While we
would expect such improvements to be modest, the forecasts presented herein are still
considered conservative (i.e., likely to be high). As shown on Table 4.2, and summarized
below, the result is a gradual increase in average mining costs in real terms, over the

forecast period.

Montana Mines:
Rosebud
Absaloka
Spring Creek
Decker

Existing Wyoming “8,400 Btu/Lb” Mines:

Buckskin
Rawhide
Eagle Butte
Dry Fork
Wyodak
Caballo

Belle Ayr
Cordero Rojo
Coal Creek

Existing Wyoming “8,800 Btu/Lb” Mines:

Black Thunder
North Antelope Rochelle
Antelope

Undeveloped Properties:
School Creek
Otter Creek
Youngs Creek
Unidentified MT
Unidentified WY

JOHN T BOYD COMPANY

Coal Production Cost (2011 $/Ton)

2011 2020 2030 2040
16.10 13.77 18.63 20.17
13.13 13.25 14.83 15.99
10.15 1151 13.56 14.99
15.39 - - -
9.55 8.37 14.30 14.65
8.44 8.44 11.49 15.47
9.83 11.72 16.32 -
7.32 8.92 8.85 -
9.95 10.64 11.12 12.39
11.56 12.90 14.10 15.82
10.69 13.60 15.05 16.32
9.53 11.20 13.89 15.98
9.37 10.04 12.66 12.85
10.66 13.11 14.26 14.81
9.49 14.24 16.02 16.93
10.08 13.37 15.32 17.39
- 11.29 13.44 16.39

- 8.96 11.44 12.41

- 14.54 11.17 12.69

- - 17.01 14.38

- - - 13.79
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The cost trend is illustrated on the
nearby graph. Unlike many coal

producing areas, this increase occurs 18.00

very slowly in the PRB due to the 16.00

nature of the deposit and scale of
operations. BOYD's forecasts of
average mining costs indicate a
modest increase of £ 1% per year in
real terms from about $10/ton
(constant 2011 dollars) to about
$15/ton in 2040. Note that this
represents the average of all mines
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studied — individual mines may vary significantly both in trend and magnitude of costs.

4.7 Future Trends

The viability of PRB coal as a power plant fuel source over the timeframe of this study

and beyond may be influenced in many ways including the following:

e Mining technology trends
o Geologic trends

e Transportation changes
e Energy industry trends

e Political influences

These trends are speculative but reasonably define potential future trends.

4.7.1 Mining Technology Trends

Past technology changes in the PRB have generally centered around introduction of
draglines into the PRB mines and up-scaling the size of the mining equipment. While

future up-scaling of machine sizes may continue, we think the potential for doubling or

tripling machine sizes is minimal. Future size increases will be incremental.

Equipment Automation. Automation of equipment will be a trend in the future. Fully
autonomous machines (for example, haul trucks) will offer savings in labor cost as no
operator is required, and increased operating time as no operator-related delays (shift
changes, shift breaks, lunch breaks, etc.) will be incurred. The automation of trucks is
the main focus as the numbers of truck in the mines will increase as strip ratios increase.
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Fully autonomous trucks are now in the testing stages in large iron ore mines in
Australia. The benefits of this early testing will spread as the technology is proven.

Remote Machine Monitoring. Remote monitoring of machine systems and functions is
continuing to evolve to effect improvements in machine availability and productivity.

Modern mining machines are being equipped with sensors to monitor nearly all systems
and functions of the machines. The collected information is transmitted via wireless
signal to the mine office, corporate office, and to maintenance providers. The ability to
react to machine needs is enhanced and will result in shorter downtimes and increased
operating time. This all combines to decrease mining costs.

Electrical-Powered Equipment. Fuel price increases present a level of vulnerability to
the mining operations as much of the haulage and support equipment is diesel driven.

The transition to more electrical-driven equipment will work to mitigate some of that fuel
price risk. Trolley assist for large haul trucks is being used in certain areas of the world,
particularly where trucks must drive up long, steep grades to exit deep pits. This
technology will continue to spread especially as the power distribution system that drives
the trolley assist operation becomes more flexible and moveable.

Widespread GPS Usage. The use of global positioning system (GPS) equipment is
currently being used in some of the PRB mines. That use will spread to all of the mines.

GPS equipment is used to both monitor the performance of machines and also load
electronically-transmitted mining plans to the mining equipment. This technology is used
to achieve precise reclamation grades.

Advanced Mine Planning. Mining industry software and simulation packages will

continue to improve. These will be able to interface with surveying hardware and
software that can scan the mine surface in a short time so that topographic surfaces can
be rapidly updated. A large number of mine plan alternatives will be evaluated in a short
time so that the most cost-effective mining alternative can be followed.

Underground Mining Methods. The transition to underground mining methods will occur

when it is less expensive than surface mining. Longwall Top Coal Caving methods are
currently being used in thick-seam Chinese coal mines to achieve maximum recovery of
the coal resource. The introduction of underground mining methods would effectively
cap mining costs as underground mining is not influenced by increases in strip ratio.
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4.7.2 Geologic Trends

The main geologic trend that will influence production costs is the gradual increase in
strip ratio as mines advance down dip. As production costs in the deeper mines
increase, new mines will be developed along the edges of the basin where strip ratios
and mining costs are lower.

Other geologic trends include the splitting or parting of seams so that multiple coal
seams are mined. This generally increases mining costs compared to mining a single,
thick seam.

Coal quality generally improves as mines advance away from the subcrop line. There
are often areas of higher sulfur and ash and lower Btu/Lb along the subcrop line. As
mines advance down dip, there is often a slight increase in thermal content (Btu/Lb).
This helps to offset the production cost when measured on a $/mmBtu basis.

4.7.3 Transportation Changes

Railroads will continue to be the primary transporters of PRB coal over the longer term.
Capacity will be increased in step with increased PRB coal demand. Other transportation
trends include the following:

Tongue River Railroad. The Tongue River Railroad was originally planned as an
extension off the BNSF Railway between Miles City, Montana and the Montana-
Wyoming border near Sheridan, Wyoming. In June 2011 Forrest Mars, the billionaire
former chief executive of Mars Inc, purchased about one-third of the planned railroad
that would have passed through his 140 square mile Diamond Cross Ranch near Birney,

Montana. The railroad extension will now terminate around Ashland, Montana. This new
railroad would provide access to the proposed Otter Creek Mine near Ashland, Montana.

Dakota, Minnesota and Eastern (DM&E) Railroad. The DM&E railroad (a subsidiary of
the Canadian Pacific Railroad) has contemplated a build in to the PRB from DM&E lines
that currently extend to the western side of South Dakota. The addition of a third railroad
(along with the Burlington Northern Santa Fe railroad and Union Pacific railroad) would

increase rail competition and result in lower transportation rates. The final Environmental
Impact Statement for the build in has been approved and the next major step involves
securing financing for the project.

Port Capacity. Increased coal demand within Asian markets has spurred new interest in
PRB coal. In the past, a small percentage of overall PRB production has been delivered
into Asian markets. This coal was primarily shipped through ports around Vancouver,
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British Columbia. Earlier this year, Arch Coal announced an agreement to ship PRB coal
through Ridley coal terminal located near Prince Rupert, British Columbia. Ambre
Energy, an Australian company, has purchased a port facility near Portland, Oregon on
the Columbia River. They plan to expand the port to transload coal for sales into Asian
markets. Other coal port projects along the west coast are in various stages of
development. Even with all these port projects in operation, still only a relatively small
percentage of overall PRB production would be exported. The increased demand for
PRB coal would generally result in slight upward price pressures.

Power Transmission. The rail component of the delivered cost of PRB coal to various
power plants is generally greater than the coal production cost. If rail transportation costs
increase, it may become more economic to locate new power plants within or near the
PRB and transmit the power over high-voltage transmission lines. This coal-by-wire
alternative will become more viable with technological advances in power transmission.

Diesel Fuel Prices. A major component in transportation costs (and mining costs) is the
cost of diesel fuel. If diesel prices increases significantly, the market range for PRB coal
could be impacted. In such case locally produced coals or lignite may be more cost
competitive than PRB coal.

4.7.4 Energy Industry Trends

The various sources of energy (coal, natural gas, uranium, petroleum) will continue to go
through market cycles which will lead to emphasizing production of certain fuels over
others. Many of the large electric utilities manage these market cycles by diversifying
their power generating fleet through a mix of coal-fired, gas-fired, nuclear, and
renewable generation.

Qil prices will continue to have an influence on mining costs as well as the cost of diesel
fuel and gasoline at the pump. Some of the energy industry trends that may impact PRB
viability include the following:

Low Cost Natural Gas. Large quantities of natural gas are being discovered and
produced from shale formations across the country. The production of shale gas
involves directional drilling (horizontal) and fracturing the formation (fracing) to liberate
the gas. The potential impact of fracing on overlying aquifers is gaining attention within
the media and may hinder growth of the industry if new regulations are passed. The
current increase in gas supply has resulted in lower gas prices. This in turn has led
exploration companies to re-direct their efforts more toward oil production which
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currently has higher profit margins. While natural gas prices are relatively low, it may be
more economic for utilities to emphasize gas-fired power generation.

Carbon Capture and Sequestration (CCS) Technology. CCS technology aims to collect
the CO2 that would otherwise be emitted into the atmosphere and inject it into
permeable geologic formation. The sequestration of CO2 through injection into older oil
fields may enhance oil recovery from the fields and also partially or totally offset the CCS
cost. If this technology is proven and applied, then it should mitigate the alleged impacts
of CO2 on global warming.

Coal to Liquids. The technology to convert coal to liquid fuels (diesel and gasoline) has
been in commercial-scale applications since World War Il. During the apartheid era in
South Africa, essentially all the diesel and gasoline was produced from coal. Today it still
remains a major source of diesel and gasoline in South Africa. There are several
patented processes to convert coal to liquid fuels. The conversion of coal to liquid fuels
becomes competitive with traditional petroleum refining costs when crude oil prices are
around $60/barrel. The development of coal to liquid plants would tend to divert PRB
coal use from power plant fuel to coal to liquid plant fuel. The increased demand would
generally result in slightly higher prices. Alternately, this new source of diesel fuel would
tend to lower the price of diesel which is a major component in mining and transportation
costs.

Renewal of Nuclear Power Generation. It has been more than two decades since new
nuclear power capacity has been constructed. The high up-front capital costs and
lengthy time required to construct a nuclear plant are the greatest obstacles to
resurgence in nuclear power. The standardized design of a modular nuclear plant has
been proposed to address the noted obstacles. Other challenges continue to be long-
term disposal of nuclear waste materials and public sentiment in view of the idled
Japanese nuclear units following the tsunami earlier this year. Over the longer term,
nuclear power should experience a resurgence. At that time, it will compete head on with
coal-fired power generation.

Renewable Power Sources. Renewable power sources, particularly wind and solar, will
continue to increase over the term of this study and beyond. Currently, renewable power
sources are not competitive with conventional coal-fired power generation. Renewable
power expansion presently relies on mandates to install some percentage of renewable
power or user willingness to pay higher prices for “green” energy. Advances in
renewable power technology will improve its competitiveness against traditional power
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sources, though we do not see renewable power becoming the least costly source of
power over the term of this study (through 2040).

4.7.5 Potential Political Influences

Perhaps the greatest uncertainty to long term PRB coal viability arises from potential
legislation aimed at reducing greenhouse gases — notably CO2. The burning of coal in
power plants is a major source of CO2. If CO2 emissions were taxed via a “cap and
trade” scheme, coal-fired generation would become more costly. The magnitude of the
tax would influence whether alternate sources of power would be more economic than
coal-fired power generation. It is quite difficult to project when such a tax may be
legislated. It seems the most likely time would have been during the initial years of the
current administration when the congress and executive office were controlled by
individuals that seemed sympathetic to the environmental agenda. Proposed CO2
emission legislation was not able to gain the required minimum votes. It does not appear
such favorable control of the congress and presidency will again be aligned over the
near term to force the environmental agenda.

The regulatory requirements to open new mines and continue to operate existing mines
have increased over the years. Both the time and cost to obtain the necessary permits
and licenses has continually increased. Some of these increases arise from the
orchestrated campaign of numerous groups to block or at least delay mine development.
Almost all of the proposed mines eventually come online, albeit at a higher cost to obtain
permits and licenses. While such groups are free to engage in such delay tactics, it
should be recognized that the additional permitting costs are merely rolled into the coal
sales price which is ultimately passed on to the electric rate payer.

Following this page are Tables:
4.1; Coal Supplier Summary, Powder River Basin

4.2: Projected Annual Production, Cash Cost and Production Costs, Powder River
Basin Mines
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TABLE 4.1

COAL SUPPLIER SUMMARY

POWDER RIVER BASIN

Prepared For

XCEL ENERGY

By

John T. Boyd Company

Mining and Geological Consultants

Exhibit No. MWR-1

September 2011
2010 Available As Received Quality
Primary Owner Production Transportation Resources* Ash Sulfur
Mine/Property (Opera ing Company) Mine Type (M Tons) Logistics (M Tons) (%) (%) Btu/Lb Comments
8,800 Btu (Southern) Mines
Antelope Cloud Peak Energy Surface, Dragline & 35.9 On-Site Loadout, UP or BNSF 1,138 5.3 022 8,850 Highest quality mine in the Gillette area. Increasing
Truck/Shovel strip ratios will impact this mine before the other
8,800 Btu coal producers.
North Antelope Peabody Energy Surface, Dragline & 105.8 On-Site Loadout, UP or BNSF 3,437 4.5 020 8,800 Combination of Peabody's North Antelope mine and
Rochelle (Powder River Coal Co) Truck/Shovel Rochelle mine. Has previously been the largest mine
in US on a tonnage basis.
School Creek Peabody Energy Surface, Dragline & - On-Site Loadout, UP or BNSF 1,041 5.0 030 8,800 The mine is fully permitted and mining can
(Powder River Coal Co) Truck/Shovel commence from the old North Rochelle mine pit.
This will be the next PRB mine to come online.
Black Arch Coal Inc. Surface, Dragline & 116.2 On-Site Loadout, UP or BNSF 5,189 5.4 030 8,800 Arch acquired the Jacobs Ranch Mine in 2009 and
Thunder/Jacobs  (Thunder Basin Coal) Truck/Shovel integrated hat operation into the overall Black
Ranch Thunder Complex. Current largest US coal mine.
8,400 Btu (Northern) Mines
Cordero Rojo Cloud Peak Energy Surface, Dragline & 38.5 On-Site Loadout, UP or BNSF 1,668 5.4 030 8,400 Combination of the Cordero and Caballo Rojo Mines.
(Cordero Mining Co) Truck/Shovel
Belle Ayr Alpha Natural Resources Surface, Truck/Shovel 25.8 On-Site Loadout, UP or BNSF 900 45 032 8,500 Formerly Foundation Coal Inc. - Merged with Alpha
(Alpha Coal West) Natural Resources in 2009.
Caballo Peabody Energy Surface, Truck/Shovel 23.5 On-Site Loadout, UP or BNSF 1,055 5.0 032 8,500
(Caballo Coal Company)
Wyodak Black Hills Corporation Surface, Truck/Shovel 5.9 Conveyor Delivery to Power Plant, 262 5.5 0.40 8,000 Primarily captive to on-site power plants
(Wyodak Resources Inc.) On-Site Truck & Rail Loadouts,
BNSF
Eagle Butte Alpha Natural Resources Surface, Truck/Shovel 23.2 On-Site Loadout, BNSF 823 4.7 036 8,400 Formerly Foundation Coal Inc. - Merged with Alpha

(Alpha Coal West)

Natural Resources in 2009.



TABLE 4.1 - Continued
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2010 Available As Received Quality
Primary Owner Production Transportation Resources* Ash Sulfur
Mine/Property (Opera ing Company) Mine Type (M Tons) Logistics (M Tons) (%) (%) Btu/Lb Comments
Dry Fork Western Fuels Surface, Truck/Shovel 5.4 On-Site Loadout, BNSF 111 49 030 8,100 Will increase production to supply Basin Electric's
Dry Fork Station.
Rawhide Peabody Energy Surface, Truck/Shovel 11.2 On-Site Loadout, BNSF 1,778 5.1 0.40 8,300 Historically Rawhide has been Peabody's swing
(Caballo Coal Company) producer with production ranging between 0.0 and
18.4 Mtpy, but has worked continuously since 2001.
Buckskin Kiewit Mining Surface, Truck/Shovel 25.5 On-Site Loadout, BNSF 1,535 5.1 0.40 8,300 Acquired by Kiewit Mining Group in 2007. Blends to
meet a variety of specifications but does not
generally produce an average 8400 Btu/Lb product.
Coal Creek Arch Coal Inc. Surface, Dragline, 11.4 On-Site Loadout, UP or BNSF 478 57 035 8,400 Historically a swing producer, but has worked
(Thunder Basin Coal) Truck/Shovel continuously since 2006.
Wyoming Total 428.3 19,415
Montana Mines
Decker Kiewit Mining and Cloud Peak Surface, Dragline, 3.0 On-Site Loadout, BNSF 12 4.2 050 9,500 Available resources are nearly depleted. Significant
Energy Truck/Shovel resources of +5 0 BCY/T coal remain within the
(Decker Coal Company) lease area. High sodium - 6.4% in ash.
Spring Creek Cloud Peak Energy Surface, Dragline, 19.3 On-Site Loadout, BNSF 600 4.3 030 9,300 High sodium in ash - 8.5%
(Spring Creek Coal Co) Truck/Shovel
Absaloka Westmoreland Resources Surface, Dragline, 5.5 On-Site Loadout, BNSF 180 8.9 0.60 8,600 Coal is leased from the Crow Indian Tribe.
Truck/Shovel Moderately high sodium in ash - 2.0%
Rosebud Westmoreland Resources Surface, Dragline, 12.2 Conveyor Delivery to Power Plant, 360 9.0 0.70 8,575 Most of he production is delivered to the adjacent
(Western Energy Co) Truck/Shovel On-Site Loadout, BNSF Colstrip power plant.
Montana Total 40.0 1,152
PRB Total 468.3 20,567

* Available Resources include controlled and permitted resources as of 12/31/2010, identified LBA properties and Future resources within the area of interest of each mine.
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Montana Mines

Rosebud Mine
Production (Tons-000)
Cash Cost ($/Ton)
Production Cost ($/Ton)

Absaloka Mine
Production (Tons-000)
Cash Cost ($/Ton)
Production Cost ($/Ton)

Spring Creek Mine
Production (Tons-000)
Cash Cost ($/Ton)
Production Cost ($/Ton)

Decker Mine
Production (Tons-000)
Cash Cost ($/Ton)
Production Cost ($/Ton)

Wyoming Mines (8,400 Btu/Lb)
Buckskin Mine
Production (Tons-000)
Cash Cost ($/Ton)
Production Cost ($/Ton)

Rawhide Mine
Production (Tons-000)
Cash Cost ($/Ton)
Production Cost ($/Ton)

Eagle Butte Mine
Production (Tons-000)
Cash Cost ($/Ton)
Production Cost ($/Ton)

Dry Fork Mine
Production (Tons-000)
Cash Cost ($/Ton)
Production Cost ($/Ton)

Wyodak Mine
Production (Tons-000)
Cash Cost ($/Ton)
Production Cost ($/Ton)

Caballo Mine
Production (Tons-000)
Cash Cost ($/Ton)
Production Cost ($/Ton)

Belle Ayr Mine
Production (Tons-000)
Cash Cost ($/Ton)
Production Cost ($/Ton)

Cordero Rojo Mine
Production (Tons-000)
Cash Cost ($/Ton)
Production Cost ($/Ton)

Coal Creek Mine
Production (Tons-000)
Cash Cost ($/Ton)
Production Cost ($/Ton)

TABLE 4.2

PROJECTED ANNUAL PRODUCTION, CASH COSTS AND PRODUCTION COSTS
POWDER RIVER BAS N MINES

Prepared For
XCEL ENERGY

John T. Boyd Company

Mining and Geological Consultants
September 2011

Exhibit No. MWR-1

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 TOTAL
12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 360,000
15.10 1493 1507 1520 15.45 15.41 1559 14.69 1291 1297 14.75 16 01 16.83 18.16 1891 1926 2012 17.16 1722 17.36 17.45 17.75 17.84 17.90 1795 18.31 18.35 18.60 1866 18.81
16.10 1590 16 07 16 22 16.47 16.42 16.62 15.66 13.71 13.77 15.68 1704 17.93 19.34 2036 20.74 21.68 18.42 18.48 18.63 18.73 1904 19.14 19.21 1927 19.63 19.68 19.94 2001 2017
6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 180,000
12.39 1239 1236 1236 1236 12.46 12.46 12.46 12.46 1251 12.62 1295 12.95 13.06 1306 1334 13.34 1351 1390 13.98 13.98 1426 14.26 14.64 1464 14.76 14.76 15.04 1504 15.04
1313 13.13 13.10 13.10 13.10 1321 1321 13.21 1321 13.25 13.36 13.71 13.71 13.83 1383 14.12 1412 14.35 14.75 14.83 14.83 15.13 1513 15.56 1556 15.69 15.69 15.99 1599 15.99
20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 600,000
9.26 936 9.44 954 983 1003 998 10.15 10.15 1052 10.75 1109 11.39 11.53 1153 1184 11.84 11.98 1198 12.39 12.65 12.79 12.79 13.10 13.10 13.25 13.25 13.55 1355 13.69
10.15 1028 1037 10.49 10 80 1101 1093 11.12 11.12 11.51 11.77 1213 12.46 12.62 12 62 12 96 12.96 13.12 13.12 13.56 13.81 1398 13.98 14.32 1432 14.49 14.49 14.82 14 82 14.99
3,000 3,000 3,000 3,000 - - - - - - - - - - - - - - - - - - - - - - - - - - 12,000
14.39 1439 1436 1436 - - - - - - - - - - - - - - - - - - - - - - - - - -
15.39 1539 1536 1536 - - - - - - - - - - - - - - - - - - - - - - - - - -
25,000 25000 25000 25000 25000 25000 25,000 25,000 25,000 25,000 25,000 25,000 25,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 31,700 35800 38,200 38500 40,000 40,000 45,000 45,000 45,000 924,200
8.64 862 857 855 868 866 7.44 7.42 7.44 754 754 1168 1168 11.65 1165 1165 11.70 12.03 1205 12,51 12,51 1250 13.00 1312 13.14 1313 1313 12.79 12.79 12.79
9.55 953 9.47 9.45 959 957 827 8.25 828 837 8.37 13.44 13.44 13.41 13.41 13.41 13.46 13.79 13 82 14.30 14.30 1428 14.85 14.98 15 00 14.99 14.99 14.65 14 65 14.65
14,500 20,400 20,400 20,400 23,400 25000 25,000 25,000 25,000 25,000 25,000 28,800 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 34,000 35,000 35,000 35,000 35,000 37,000 36,700 43,500 45000 45,000 899,100
7.78 759 7.43 732 720 7.19 7.18 7.18 721 771 8.66 933 933 9.32 920 936 938 9.31 933 9.97 10.49 10 64 10.65 11.14 1284 1351 1353 1353 1354 13.56
8.44 824 808 798 786 784 783 7.83 786 8.44 9.55 1021 1021 10.20 1006 1082 10.84 10.77 10.79 11.49 12.07 1222 12.24 12.81 14.75 15.42 15.44 15.44 15.45 15.47
25,000 25000 25000 25000 25000 25000 25,000 25,000 25,000 25,000 25,000 25,000 25,000 25,000 25000 25,000 25,000 25,000 25,000 25,000 25,000 25,000 25,000 25,000 25,000 25,000 25,000 - - - 675,000
8.65 863 9.48 9.48 957 957 957 9.96 999 1038 10.38 10.45 9.41 9.41 9.41 9.41 9.47 13.75 13.75 14.23 14.23 1423 14.23 14.49 1452 14.61 14.61 - - -
9.83 980 10.77 10.77 1086 1086 1086 11.30 1133 11.72 11.72 11.79 1060 10.60 1060 10 60 10.66 15.83 1583 16.32 16.32 16 32 16.32 16.60 16 63 16.72 16.72 - - -
5,500 5,500 5,500 5,500 5,500 5,500 5,500 5,500 5,500 5,500 5,500 5,500 5,500 5,500 5,500 5,500 5,500 5,500 5,500 5,500 - - - - - - - - - - 110,000
6.70 667 660 660 667 667 723 7.34 806 8.17 8.27 869 869 8.75 1057 928 8.11 7.68 726 8.16 - - - - - - - - - -
7.32 728 720 720 727 727 791 8.01 881 892 9.02 9.48 9.48 954 1155 10.11 8.82 8.32 782 8.85 - - - - - - - - - -
6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 180,000
9.07 907 903 903 929 929 929 9.29 961 9.76 9.76 983 10.09 10.09 1009 1009 1009 10.09 1009 10.24 11.25 1138 11.38 11.38 1138 11.38 11.38 11.38 1138 11.38
9.95 995 992 992 1017 10.17 10.17 10.17 10.49 10 64 10.64 10.71 1097 10.97 1097 1097 10.97 10.97 1097 11.12 12.26 1239 12.39 12.39 1239 12.39 12.39 12.39 1239 12.39
25,000 25000 25000 25000 25000 25000 25,000 25,000 25,000 25,000 25,000 25,000 30,000 30,000 30,000 30,000 31,400 33,700 34,000 34,000 35,000 35,000 35,000 35,000 35,000 35,000 35000 40,000 40,000 40,000 918,100
10.22 1022 10.19 10.19 1027 10.65 10.65 10.65 10 80 10.86 11.32 11.41 11.39 11.41 11.43 11.44 11.50 12.10 11.77 11.99 12.00 1194 11.92 1252 12 60 12.62 12.64 13.30 13 50 1351
11.56 1156 1152 1152 1160 1265 1265 12.65 12.79 1290 13.43 1352 1350 13.52 1354 1355 13.61 14.29 1388 14.10 14.11 1403 14.00 14.70 14.79 14.80 14.82 15.58 1581 15.82
25,000 25000 25000 25000 25000 25000 25,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 635,000
951 951 9.47 9.47 995 10.03 10.29 10.99 1133 11.54 11.62 1182 11.82 11.95 1206 1262 12.62 12.62 1265 12.88 13.09 1309 13.09 13.34 1334 13.43 13.58 14.03 1403 14.03
10.69 1069 1066 1066 1121 1129 1223 13.02 13.40 1360 13.69 1388 1388 14.01 14.15 14.78 14.78 14.78 1482 15.05 15.25 1525 15.25 15.51 1551 15.59 15.77 16.32 16 32 16.32
40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 44,900 50,000 50,000 50,000 50,000 50,000 50,000 1,264,900
8.67 867 891 891 909 934 934 9.34 957 9.64 957 965 9.67 9.69 10.18 1058 11.15 11.38 11.78 12.05 12.41 12.42 12.72 1311 1327 13.29 13.40 13.60 1386 13.88
953 953 980 9.80 1000 1090 1090 10.90 11.13 1120 11.13 1121 1123 11.25 1182 1227 12.89 13.16 1362 13.89 14.29 1431 14.65 1511 1530 15.32 15.44 15.66 1596 15.98
15,000 15,000 15,000 15,000 15000 15000 15,000 15,000 15,000 11,900 13,900 15,000 15,000 15,000 15000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15000 15,000 15,000 15,000 445,800
8.43 8.45 8.43 8.45 8.78 880 881 8.83 890 9.10 9.04 9.11 9.44 10.48 1092 10 94 11.14 10.88 10.79 10.97 10.99 1101 11.03 11.05 1106 11.08 11.10 11.12 11.14 11.16
9.37 939 937 939 9.71 9.73 9.75 9.77 984 1004 9.98 10 05 1037 12.19 1269 12.71 1291 12.59 12.48 12.66 12.68 12.70 12.72 12.74 12.75 12.77 12.79 12.81 1283 12.85



Wyoming Mines (8,800 Btu/Lb)
Black Thunder Mine
Production (Tons-000)
Cash Cost ($/Ton)
Production Cost ($/Ton)

North Antelope/Rochelle Mine
Production (Tons-000)
Cash Cost ($/Ton)
Production Cost ($/Ton)

Antelope Mine
Production (Tons-000)
Cash Cost ($/Ton)
Production Cost ($/Ton)

Undeveloped Properties
School Creek Mine
Production (Tons-000)
Cash Cost ($/Ton)
Production Cost ($/Ton)

Youngs Creek
Production (Tons-000)
Cash Cost ($/Ton)
Production Cost ($/Ton)

Unidentified MT
Production (Tons-000)
Cash Cost ($/Ton)
Production Cost ($/Ton)

Otter Creek
Production (Tons-000)
Cash Cost ($/Ton)
Production Cost ($/Ton)

Unidentified WY
Production (Tons-000)
Cash Cost ($/Ton)
Production Cost ($/Ton)

Production Summary
Montana Mines

Wyoming Mines (8,400 Btu/Lb)
Wyoming Mines (8,800 Btu/Lb)

Total PRB Production

TABLE 4.2 - Continued

Exhibit No. MWR-1
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2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 TOTAL
122,000 130,000 130,000 130,000 130,000 130,000 130,000 125,000 125,000 125,000 125,000 125,000 125,000 128,300 131,800 134,100 135,000 135,000 135,000 135,000 135,000 143,000 148,000 148,000 150,000 150,000 150,000 158,000 160,000 165,000 4,093,200
9.51 968 994 1021 10.48 1058 1063 10.75 1102 1111 11.49 1193 11.91 12.15 1220 1233 12.37 12.39 1209 12.16 12.18 1234 12.41 12.59 1264 12.74 12.78 12.60 1262 12.65
10.66 1088 11.16 1181 1211 1223 1251 12.65 1295 13.11 13.55 1401 13.99 14.26 1432 14.47 14.52 14.53 14.18 14.26 14.28 14.47 14.55 14.73 1481 14.93 14.97 14.75 14.77 14.81
105,000 105,000 105,000 105,000 105,000 105,000 105,000 105,000 105,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 3,045,000
8.50 863 8.73 886 957 9.70 955 9.91 1065 1211 12.72 1257 1271 13.57 13.79 1395 13.88 13.53 1350 13.74 13.76 13.78 13.79 13.81 1386 14.19 14.42 14.54 14 56 14.57
9.49 965 9.77 992 1133 11.49 1136 11.80 1261 14.24 14.92 14.72 14.88 15.87 16.13 16 32 16.22 15.82 15.78 16.02 16.04 16 06 16.07 16.09 16.14 16.48 16.75 16.89 16 91 16.93
36,000 36,000 36,000 36,000 36,000 36,000 36,000 36,000 36,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 24,000 24,000 24,000 24,000 24,000 24,000 24,000 24,000 24,000 876,000
8.76 889 893 906 9.42 955 967 10.74 11.17 11.44 11.54 1197 1207 12.19 1257 1267 12.54 12.64 1265 13.21 13.56 13.75 14.27 14.29 14 30 14.44 14.52 14.60 1500 15.07
10.08 1024 1030 10.46 1084 1099 11.15 12.65 13.10 13.37 13.49 1393 14.05 14.19 1459 14.71 14.60 14.72 14.75 15.32 15.71 1592 16.50 16.51 16 53 16.69 16.78 16.87 1730 17.39
- - 3,500 14,900 17,900 26,700 26,500 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 35,000 35,000 35,000 35,000 799,500
- - 1587 902 1035 1001 969 9.74 985 991 9.93 1002 10.14 10.29 10.42 1060 10.98 10.90 1098 11.44 11.02 1102 11.07 11.16 1129 11.38 12.42 13.82 1394 14.05
- - 18.14 10 04 1156 11.42 1102 11.07 1122 1129 11.56 1164 11.77 11.94 12 09 1232 12.94 12.86 1295 13.44 12.94 1293 12.99 13.10 1325 13.35 14.52 16.12 16 25 16.39
- - - - - - - - - 2,000 4,000 7,500 7,500 7,500 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 268,500
- - - - - - - - - 1306 10.04 885 887 9.11 8.79 902 9.04 9.06 908 9.42 9.67 969 9.71 9.95 10.19 10.21 10.45 10.47 10.49 10.73
- - - - - - - - - 14 54 11.55 1039 10.42 10.69 10.43 1069 10.72 10.76 1080 11.17 11.46 11.49 11.56 11.81 12 05 12.09 12.36 12.39 12.43 12.69
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5.0 POWDER RIVER BASIN MARKETS AND PRICES

5.1 Introduction

PRB coal is marketed across the United States due to its favorable quality
characteristics — notably low sulfur — and relatively low price. PRB coal is the most
widely consumed coal in the U.S., supplying over 40% of the total U.S. market on a
tonnage basis. Significant production began in the late 1970s, and since that time the
PRB has become a large, reliable, competitive and relatively stable fuel supply source
for electrical generation, and is the dominant player in coal markets across most of the
u.S.

This chapter addresses PRB markets and prices in a basin-wide context based on the
mine by mine analyses in the previous chapter. Supply and demand balances are
addressed as are pricing considerations for PRB coal. Finally, BOYD’s projection of coal
prices over the study period are presented and discussed. All coal prices and price
projections are expressed in constant value 2011 dollars.

5.2 PRB Coal Supplies

The Powder River Basin, as compared to other producing regions in the country, is a
fairly new supply source, but one which has grown dramatically over a relatively short
period, as illustrated:
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Prior to about 1974, production was limited to a handful of mines in Montana and the
Sheridan Field, primarily due to lack of transportation elsewhere, and the relatively low
Btu content of the coal as compared to other western U.S. sources. Several factors,
including the construction of numerous new power plants in the mid 1970s and early
1980s, the passage in 1978 of the Clean Air Amendments Act (which put a premium on
low sulfur content), and the 1984 construction of the “Joint Line” rail access into the
southern portion of the basin promoted a very rapid increase in production in the PRB.

PRB coal production peaked in 2008 at about 496 million tons, declining to about 455
million tons in 2009 due to the recession. Since that time production has recovered
somewhat to about 470 million tons. Even with the 2009 decrease, PRB production has
grown, on average, by approximately a 5% per year rate since the mid-1980s.

PRB supplies have historically been driven primarily by demand — geologic,
environmental, operational, and logistical constraints have typically been managed
successfully by mine operators and the railroads. Supply shortfalls, although rare, have
occurred, but are typically not severe or sustained over an extended term. While the
mines have tended to maintain some excess capacity, that excess has typically been
relatively small. This is largely because given the nature of the mines and the coal
deposit, adding capacity to an existing mine, within limits, is relatively straightforward
and economical. Thus, the producers can respond to modest increases in demand in
relatively short timeframes. BOYD expects this situation, with a relatively small but
adequate excess capacity to continue for the foreseeable future.

53 PRB Coal Dbemand

Virtually all PRB production goes for power generation — industrial sales are very limited.
Geographically, PRB customers are primarily to the east and south. Relatively little PRB
coal moves west from the basin, although greater interest by consumers in the
Southwestern U.S. and for export are likely to increase this flow.

BOYD has developed a forecast of PRB coal demand in conjunction with electrical
industry expert R. W. Beck Inc. (a unit of SAIC) for BOYD’s annual multiclient market
study entitled — “US CoalVision 2011". That demand forecast relies upon a market model
for steam coal use in U.S. electric power generation. In the market model, coal supply
choices are handled principally (but not entirely) on the basis of estimated busbar costs
for each economically and technically feasible coal product on a unit-specific basis.
Transportation costs from each U.S. coal supply region are used in consideration of the
coal choice for each coal-fired unit.
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In addition to the PRB share of the U.S. electric generation market, the model
incorporates anticipated tonnages moving to export markets, and for potential coal-to-
liquid (CTL) projects. Tonnage consumed by CTL development does not generally affect
markets as those projects tend to be isolated and draw coal from new, dedicated
sources, not established open market mines. Forecast export tonnages are uncertain
due to both economics, and the lack of port facilities for such exports. Generally, while
exports will be a factor in PRB markets, the tonnage is not expected to be large in the
context of total PRB production.

Based on this modeling, BOYD projects PRB coal demand to continue to increase over
the timeframe of this study albeit at a slower rate than experienced historically, to around

685 million tons per year in 2040, as summarized below:

Annual Coal Production

Year (Million tons)
2011 485.0
2015 516.8
2020 524.4
2025 579.2
2030 590.7
2035 636.4
2040 685.5

This forecast is illustrated graphically below and compared to historic production.
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5.4 PRB Coal Prices

PRB coal prices are fundamentally driven by coal production cost. Market imbalances
which might potentially lead to higher prices — such as a sharp increase in demand or a
production shortfall — have been rare. There are occasions when PRB coal prices have
“spiked” for a short period of time or a particular quality of coal. This is usually due to a
brief disruption in coal supply — e.g., railroad problems, pit flooding, extreme weather
events (snow) or market factors (demand for “ultra-low” sulfur coal). Oftentimes these
events are so short lived that there is little or no impact on overall coal prices. PRB coal
production capacity has generally expanded in step with power plant fuel needs so that
coal supply and demand are typically in balance, and over the longer term coal sales
price trends reasonably closely with coal production cost.

Since initial mine development in the 1970s, various parties have tracked coal market
price trends *. The chart below reflects the indicative prices published by Coal Outlook, a
daily/weekly coal market newsletter. In the early years, price was reported for a generic
PRB coal, generally being the lower Btu/Lb material mined in the immediate Gillette
area. As new, higher quality mines developed to the south and along the Joint Line, Coal
Outlook began differentiating between the higher 8,800 Btu/Lb and lower 8,400 Btu/Lb
products. The long term price trend, expressed in constant value 2011 dollars is
illustrated below:

PRB Coal Price Trends

Constant Value 2011 Dollars
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* For purposes of this report “market prices” are defined as the price that would be negotiated, at the
relevant time, between a knowledgeable buyer and reliable seller for coal in substantial volumes to be
delivered over a multi-year future period. As used herein “price” is not necessarily the same as a spot
price, a forward market price, or prices that would reflect a distressed situation on the part of either
buyer or seller.

JOHN T BOYD COMPANY



Exhibit No. MWR-1
5-5

As shown, prices decreased significantly as new mines came on-line or expanded in the
late 1980s and 1990s. FOB mine prices remained in the + $6/ton range ($3 to $4/ton in
nominal dollars) throughout the 1990s. During this period, increases in underlying cost
drivers, including stripping ratio and haul distance, were largely offset by improvements
in technology and economies of scale. Since that time coal prices have increased as the
cost of diesel fuel, labor, explosives, machine parts and other consumables have
increased, and as the mines have advanced westward into areas of deeper overburden
with longer haul distances. This has forced an underlying increase in prices, which
coupled with two price “spikes” in 2001 and 2008, have increased prices into the $11 to
$14/ton range depending on quality.

Over the 1990 — 2010 period, real prices for PRB coal increased at approximately a 3%
rate. However, since 2000 that growth rate has approached 7%. This growth has
significantly increased the FOB mine cost of PRB coal, but has not significantly limited
demand. This is understandable in the context of the coal market as a whole and as
related to delivered cost to the customer. For instance, the PRB price remains very low
compared to eastern U.S. compliance coal (12,000 Btu/Lb and <1% sulfur) which is
presently selling for $75/ton with prices projected to trend higher.

Transportation costs are also an important consideration in evaluating PRB markets.
Because of its low cost at the mine, PRB can be transported relatively large distances
and still be competitive with other fuel sources at the destination. A typical delivered cost
for PRB coal might total $32/ton, with $12 of that being FOB mine cost, and $20 being
transportation cost. In that case, an increase in FOB mine price of, say 10%, results in
only a 4% increase in the cost to the customer. A 10% increase in the FOB mine price of
the eastern U.S. compliance coal noted above, and assuming a $5/ton transportation
cost, would result in a 9% increase in cost to the customer.

As shown on the PRB coal price trend chart above, the higher quality 8,800 Btu/Lb PRB
coal commands a disproportionate (relative to Btu content) premium over the lesser
guality 8,400 Btu material. Historically, this premium has averaged about $1.90/ton, and
generally varied between about $1.50 and $2.40/ton (in 2011 dollars). In times of high
demand and higher prices, this premium has tended to increase, while in times of lesser
demand and lower prices, the premium has decreased.

JOHN T BOYD COMPANY
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This relationship is illustrated on the nearby chart.

8,800 Btu/Lb Price Premium
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Currently the price premium for the 8,800 Btu/Lb coal is unusually high at about
$2.70/ton, a premium that has been exceeded only during the 2001 and 2008 “spikes”.
Although the premium for 8,800 Btu/Lb coal is relatively high at the current time, we
believe that over the longer term of this study, the premium will return to more typical
levels in the $2.00/ton range.

The price premium on the higher quality coal is the result of a number of factors, the
most important of which is transportation cost — fewer tons of 8,800 Btu/Lb coal must be
hauled via railroad to provide the same total Btus at the power plant — thus, delivered
cost for the 8,400 Btu product will be higher on a Btu basis. This is illustrated below, for
a typical haul costing $20/ton.

Product
8,400 Btu/Lb 8,800 Btu/Lb

Volume

Tons per year (000) 4,000 3,818

Btu/Lb 8,400 8,800

Btu/Ton (Millions) 16.8 17.6
FOB Mine Price ($/Ton) 11.00 12.48
Transportation Cost ($/Ton) 20.00 20.00

Delivered Cost ($/Ton) 31.00 32.48

Delivered Cost per mmBtu 1.85 1.85
Fuel Cost per Year ($-000) 124,000 124,000

JOHN T BOYD COMPANY
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As shown, the customer could theoretically pay a $1.48/ton premium ($12.48/ton for
8,800 Btu/Lb coal vs. $11.00/ton for 8,400 Btu/Lb) for the 8,800 Btu/Lb product without
increasing the total delivered fuel cost.

The transportation distance

and cost relationships tend Mine Price Transportation Cost Premium
8800 Btu/Lb Coal

to bifurcate the market for
PRB coal. The greater the
distance the coal is

2.50
2.30
2.10

1.90 —
1.70 /

transported, the greater the

Transportation Cost Premium -

transportation cost, and thus g i;g /
the larger the premium for 1.10 _—
the higher Btu coal. This is 090
0.70
illustrated on the nearby 0.50
graph Wthh ShOWS the 10.00 15.00 20.00 25.00 30.00

Transportation Cost - $/Ton

premium that would provide
the 8,800 Btu product at the
same delivered cost as the 8,400 Btu product at various transportation costs. As shown,
the premium ranges from about $0.90/ton at a $10 transportation cost to over $1.90/ton
at a $30/ton transportation cost. In this situation, a consumer that is located fairly near
the PRB will tend to purchase the lower price 8,400 Btu/Lb product, while consumers
that are located at significant distances will favor the higher Btu product. Those
consumers in the mid-range are positioned to take advantage of whichever product can
be purchased and delivered most cheaply.

While transportation cost is the most important single factor, there are other
considerations that, depending on the customer, affect the 8,800 Btu/Lb coal premium.
These include:

e The higher Btu PRB coals may also have lower sulfur content, particularly on a Lbs
of SO2 per mmBtu basis.

e Some power plant boilers were designed to burn higher Btu coal. Burning lower Btu
coal may lead to de-rates of unit capacity.

e Burning the lower Btu coal requires approximately 5% more material be dumped,
stockpiled and crushed at the plant. This increases cost and may reduce capacity.

While the higher Btu PRB coal is generally perceived as the more important in terms of
pricing (because it is the preferable product in most cases), we believe that over the long
term, prices will be influenced more by the 8,400 Btu/Lb product because those

JOHN T BOYD COMPANY
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resources are more plentiful and the competition in that segment is more robust. The
PRB coal price projections developed in this chapter are therefore based on the
production cost of 8,400 Btu/Lb coal more than the 8,800 Btu product. The producers of
the higher Btu coal will be able to price their product at a level equivalent to the cost of
the lower Btu material plus a premium for so long as the cost of the higher product
remains below that (price + premium) level. Should production costs at the higher Btu
mines increase beyond that level, then the price of the higher Btu coal will be forced
upwards. However, as discussed in the previous chapter, we do not project this to occur
within the timeframe of this study.

This report also addresses a pricing scenario for the Montana mines. As mentioned,
there are four operating mines in the Montana PRB, one of which (Decker) will close in
the near future. Of the other three mines, one (Spring Creek) competes in essentially the
same markets as the high Btu Wyoming mines, and thus would expect to realize that
price with appropriate adjustments for higher energy content and higher sodium. The
other two mines, Rosebud and Absaloka, are both owned by Westmoreland Coal
Company. At this time Rosebud is essentially dedicated to the mine mouth Colstrip
Generating Station. Absaloka is an open market mine generally serving customers in the
upper Midwest. Absaloka competes in that market against the Wyoming PRB mines, and
therefore the delivered cost of coal to/from those mines will be the key factor in setting
market prices for Absaloka, as well as for other potential mine developments in
Montana. For this reason, we have focused on the 8,600 Btu/Lb Absaloka coal as the
benchmark Montana coal product.

5.5 PRB Supply Forecast

BOYD'’s analysis of PRB coal supply indicates that over the study period, demand will
primarily be met from existing mines which will expand production capacity as demand
gradually increases. New mines will be developed when they can compete economically
with the existing mines and when transportation infrastructure is extended into more
remote parts of the PRB. However, new mines will not be a major factor in terms of
markets or prices.

To develop projections of costs and supply, the production level of each PRB mine was
projected based on our analysis of geology, resources and production capability for each
such that the cumulative production of all mines met the annual projected coal demand.
This process of setting the individual mine production levels was repeated for each year
over the 2011 through 2040 timeframe.

JOHN T BOYD COMPANY
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Production increases were generally forecast from the lower cost mines and/or those
with adequate resource availability. Production from higher cost mines was held
constant or decreased as would be expected in a competitive market. The forecasts vary
from this general principle in certain cases where site specific circumstances would
influence production, including:

¢ Wyodak Mine — is a captive fuel supply to the Wyodak and Wygen power plants and
is generally independent from the PRB coal market. Although the mine is relatively
low cost, we consider it unlikely that the mine would sell significant tonnages into any
other markets.

¢ Dry Fork Mine — has a limited coal resource base and focuses on supplying Western
Fuels Association members. Coal resources for Dry Fork deplete around 2030, and
we would not expect outside sales in that period.

e Coal Creek — has a limited coal resource base and would not be able to supply over
the longer term.

Similarly, the forecast assumes certain higher cost mines will maintain current
production levels for specific reasons, including:

e Rosebud Mine — is more or less captive to the Colstrip power plant and generally
independent from the PRB coal market.

e Decker Mine — is nearly depleted. Although near term closure of this mine had been
announced, we consider it more likely the mine will continue at a relatively low
production level for some period. The forecast assumes Decker operates through
2014 and then is phased out. Decker would not have a material influence on markets
in any event.

New mines were added to the projection to meet the demand increases in the following
years:

e 2013 - School Creek Mine

e 2018 - Otter Creek Mine

e 2020 - Youngs Creek Mine

e 2029 — Unidentified MT Mine
e 2034 — Unidentified WY Mine

The mines shown as “unidentified” could be any one (or more) of several prospects that
may be developed in the future (as discussed in Chapter 4). The combined annual
production capacity of these new mines in 2040 is just under 140 million tons.

JOHN T BOYD COMPANY
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5.6 PRB Coal Price Forecasts

Based on the supply/demand balance and resulting production schedule, a 30-year
production forecast is developed for each of the PRB mines. Those forecasts are one of
the inputs into BOYD’s mine cost model used to develop estimates of production cost
trends for each mine over the forecast period. The resulting information can then be
plotted in the form of production vs. cost curves for the three product types: 1) 8,400
Btu/Lb coal, 2) 8,800 Btu/Lb coal, and 3) Montana PRB coal. We developed production
VS. Ccost curves at 5-year intervals as a basis to project PRB coal prices.

A typical curve, with costs expressed in constant value 2011 dollars, is illustrated below:
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The coal sales price is estimated as the production cost of the marginal increment of
production required to meet the coal demand. That marginal increment is essentially the
highest cost mine that supplies coal against the required demand.

The primary driver of PRB prices, as discussed above, has historically been 8,400
Btu/Lb product. In the price forecast, the marginal production cost of the 8,400 Btu/Lb
product is used as a baseline for developing projections of price for the three primary
PRB products.

As discussed above, the 8,800 Btu/Lb Gillette Field coal carries a price premium that is
related to transportation cost advantages, quality (sulfur) differentials, and operating
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concerns at the power plant. The forecast price of 8,800 Btu/Lb coal developed herein is
based on the 8,400 Btu/Lb price plus the premium, with that premium modeled as a
combination of fixed and variable (proportional to total price) components.

Montana market prices are difficult to quantify and project due to the limited number of
mines, and portion of production that is essentially captive. The Montana coals can be
broadly grouped into two market related categories:

e 9,300 Btu/Lb coal from mines in the Decker, MT and Sheridan, WY area. These
coals generally compete in the same markets as the Gillette area coals, however,
they carry a premium due to higher thermal content and sometimes a penalty due to
sodium content.

e 8,600 Btu/Lb coal from mines in the Colstrip and Ashland areas along the northern
border of the PRB. Westmoreland Coal Company’s Absaloka Mine is the only truly
open market mine in this region at this time, but Arch Coal’s planned Otter Creek
operation could be a significant source eventually.

As the price benchmark for Montana coal, we have focused primarily on the Colstrip and
Ashland sources or potential sources. These coals would compete with Gillette area
coals into upper Midwest markets, and possibly into export markets. Mines in this area
have a transportation advantage in the upper Midwest markets vs. Gillette area mines
which we estimate to be in the $3.00 to $4.00/ton range. The coals may however, be
penalized in those and other markets due to the high sodium content in ash. Overall, we
estimate the transportation benefit and quality penalties to equate to an approximate
$3.30/ton premium over the Gillette area 8,400 Btu/Lb sales price. That premium with
minor adjustments has been incorporated into forecast Montana PRB coal sales prices.

JOHN T BOYD COMPANY



Exhibit No. MWR-1
5-12

BOYD'’s price projection for the three PRB coal products is shown on the following graph
(FOB mine price expressed in constant value 2011 dollars):

Projected PRB Coal Sales Price
Constant Value 2011 Dollars
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15.00 //
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PRB Coal Sales Price (2011 $/Ton)

——8,400 Btu/Lb Coal ——8,800 Btu/Lb Coal Montana Coal

The projected coal sales prices, FOB rail at the mine, for the three coal products are
summarized at five-year intervals in the table below:

Projected Coal Sales Price (2011 $/Ton)

8,400 8,800
Year Btu/Lb Btu/Lb Montana
2011 11.50 14.00 14.75
2015 11.75 14.20 15.00
2020 13.60 16.20 16.80
2025 14.20 16.90 17.50
2030 15.80 17.80 18.80
2035 16.60 19.00 19.40
2040 17.50 19.50 19.90

As shown, we project a relatively steady increase in prices throughout the forecast
period. That increase which equates to 1% to 2% per year is significantly less than the
historic trends over the past decade. We consider this result reasonable over the long
term given the large overall production volume, the relatively flat cost curves, and the
competitive nature of the business. This forecast is considered inherently conservative
(high) since no major technological or operational advancements are incorporated.
While we would expect such improvements to be modest, historically, PRB producers
have been able to partially offset less favorable geologic conditions with such improved
technology, thus limiting price increases.

JOHN T BOYD COMPANY
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We would note that the forecast is intended as a long term projection — there will almost
certainly be variations from the forecast due to shorter term factors that could
significantly impact prices. Overall however, our evaluation of future mine costs and
projection of long term price trends indicates that while prices for PRB coal will increase
in real terms, that increase will not be at the pace of the past decade, and buyers will
probably not experience large increases due to resource shortages within the timeframe
of this study.

K:\Projects\3155.001 Xcel Energy - PRB Resource & Cost Study\GBG\Final Report\Chapters\Chapter 5 - PRB Price Projection.doc
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