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NCTA Process
Joint Line Loading Operations
• Monthly Forecast Determines Mine Slots
• Inputs Provided by All Participants
• Process Continuously Improved

• Moved to Web
• Performance Protocols
• Frequent & Periodic Review
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Joint Line Loading Capacity

Key Recommendations
• Mines and Railroads Must Invest for Future Growth

• Additional Train Landing Spots Required Immediately

   350 MMT 400 MMT

• Railroads 3rd Main 3rd Main
Walker to West Nacco to
Shawnee Jct. Reno

• Mine Loadouts Add 20 Loadouts N/A

CANAC Study - 1999
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Joint Line Loading Capacity
Key Findings
• Increased Tons per Train Increased Capacity Thresholds

In 1999 In 2002

Train Size 13,367 Tons / Train 14,349 tons Tons / Train

Threshold (MMT)    350 360 - 370 

• Recommendations Implemented by 2002

• Mine Loadouts 7 of 20 Landing Spots Added

• Recommendations Implemented by YTD 2004

• Eighth Landing Spot Added

• 3rd Mainline Walker/Shawnee Jct Under Construction

• 3rd Mainline West Nacco/Reno - Not Required Yet

CANAC Study - Updated 2002



Operations on the Joint Line

Mark Kotter,
Assistant Vice President Operations

Central Region
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BNSF – UP Joint Orin Line Operations
• Orin Line rail construction 1972 – 1979

• In 1984 Orin Line became joint with CNW

• Joint Line MP 14.7 – 117.7 = 103 miles total
– 59.5 miles double track
– 45.5 miles triple track MP 58.1 – 103.6.  New triple track in 2004/5 MP

103.6 – 117.7

• Access to line at Donkey Creek (BNSF) and Shawnee Jct. (BNSF
and UP)

• Crew bases at Gillette, WY and Guernsey, WY for BNSF.  UP crew
bases at Bill, WY and South Morrill, NE

• Helper Service at two locations
– Logan - Shoving if necessary MP 65 – MP 70 with a grade of 1.1%

plus curvature.
– Belle Ayr - Helpers shoving northbounds MP 16 – MP 11 with a grade

of 1.2% plus curvature.
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NCTA Mine Slotting Process
• The monthly tonnage demand for each railroad by mine is

determined through the NCTA process

• BNSF and UP management jointly assign order and quantity of
loading slots at each mine

• BNSF and UP manage the flow of trains onto the Joint Line to
attain ETA compliance for specific slots

• Both railroads’ coal groups jointly manage slotting changes to
maximize the line’s efficiency

– Examples of events causing slotting changes:

• Railroad maintenance

• Inclement weather

• Mine outages

• Mechanical problems
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Joint Line Management
• The Joint Line is managed 24/7/365 by:

–  Joint Line Director
–  General Directors
– Coal Superintendents
– Chief Dispatchers for both BNSF and UPRR

• The Joint Line is dispatched by BNSF dispatchers
– Dispatching follows a written protocol established and

managed jointly by BNSF and UPRR
• The Joint Line is managed at BNSF Headquarters in Fort Worth

– Union Pacific managers and dispatchers for Powder River
Basin operations have been collocated with BNSF in Fort
Worth since 1999
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BNSF Capital Investment
and Capacity

Carl Ice,
Executive Vice President and

Chief Operating Officer
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$ Millions

Source: AAR

Capital investments have grown significantly.

Class I RR Capital Expenditures for
Roadway and Equipment
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$ Millions

Source:  BNSF

BNSF Increased Coal Capacity
Investments

$ Millions

Year Locomotives Cars Joint Line Corridors Terminals

1994 $247 $22 $13 $10 $2
1995 247 58 18 44 12
1996 118 19 19 41 22
1997 160 20 9 69 38
1998 235 22 6 123 16
1999 270 23 15 58 4
2000 56 0 1 18 2
2001 0 0 0 0 0
2002 0 0 0 0 0
2003 85 48 0 8 10
Total $1418 $212 $81 $371 $106

 

Total: $2.2 billion invested
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Railroads have not earned their cost of capital.

Class I RR Cost of Capital and Rate
of Return
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Potential Coal Growth Forecast:
2002 - 2025

• Total growth*
– West               +396 million tons

– Interior           +31 million tons

– Appalachia    +11 million tons

• Western impact
– 80% of West is PRB = 320 million tons

• Additional trainloads per day = 60    

*Source: EIA Forecast
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Railroad Industry and BNSF
Challenges
• Significant coal demand

• Rail transportation growth

• Increased capital investments

• Higher rate of return

• Comprehensive energy plan and
environmental standards that promote the
utilization of our most abundant fossil fuel
resource and increased coal-fired electric
generation
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Orin Subdivision Existing Trackage in 1994
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Orin Subdivision Track Expansion 1994-1999
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CONSTRUCTED BETWEEN 2000 TO 2005

TRACK EXPANSION 2000 TO 2005Third Main Track Constructed - 14.1 Miles
2000 - 2005 Expansion Cost - $ 36 Million

Orin Subdivision Track Expansion 2000-2005



UP Capital Investment
and Capacity

Dennis Duffy,
Executive Vice President Operations
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UP PRB Coal Network
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Technology

• Distributed Power

• AC Traction

• Remote Diagnostics

• Bulk Train Planner

• GPS

• Wayside Detection

• Ultrasonic Testing

• Premium Track Components

• Automated Crew Calling

• Corys Simulators
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Capital Spending
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$ Millions

UP Investment in Energy Business
$ in Millions

 Track
Locomotives1,2 MoW2 Coal Cars3 Capacity Total

1996 $152 $360 $1 $110 $624
1997 151 372 20 136 679
1998 166 396 35 182 779
1999 126 385 1 202 714
2000 102 436 12 155 706
2001 78 498 2 97 675
2002 82 528  - 83 693
2003 164 539  - 71 774
Total $1,021 $3,514 $71 $1,037 $5,644

1) Locomotive spending excludes acquisitions through short term leases; and includes locomotive facilities, and other spending.
2) Based on a revenue ton-mile allocation.
3) Coal car spending excludes lease renewals and replacements, as well as short term leases.
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PRB Growth and Demand

Tom Kraemer,
Group Vice President - Coal
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BNSF Lines Serving PRB

SOUTH DAKOTA

                 Belle Ayr - RAG American (.33, 8550)

NORTH DAKOTA

NEBRASKA

to Bismarck

WYOMING

MONTANA

Coal Creek - Arch (.33, 8350)

 Black Thunder - Arch     (.30, 8800)

Jacobs Ranch - Kennecott (.45, 8695)

  N Antelope/Rochelle - Peabody  (.20, 8800)

Sheridan  �

to Denver

to Lincoln

to Pacific Northwest

Reno Jct

� Edgemont

�  Dry Fork - Western Fuels (.37, 8175)
� Rawhide - Peabody  (.36, 8320)
�  Eagle Butte - RAG American  (.34, 8400)

� Spring Creek - Kennecott  (.34, 9350)

�  Cordero - Kennecott (.37, 8350)

Gillette  �

� Decker - Kiewit/Kennecott  (.40, 9500)

� Clovis Point - Wyodak (.42, 8050)

�

Forsyth

� Rosebud - Westmoreland (.80, 8750)

� Absaloka - Westmoreland  (.64, 8750)

Campbell

�  Donkey Creek

� Buckskin - Vulcan (.38, 8400)

COLORADO

�  Guernsey

 N Rochelle - Vulcan (.23, 8800)

�  Fort Union - K-Fuel (.42, 7990)

�

Glendive

�   Dutch

� Joint Line Mines
(% Sulphur, BTU)

Antelope - Kennecott (.22, 8800)

Caballo - Peabody (.36, 8500)

               Caballo Rojo - Kennecott  (.32, 8450)

Alliance

� Northport

UP
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Historical PRB Growth
• 1990 – 2001

– +192mm tons and 6.3% CAGR

• CAAA 1990 – Phase I and Phase II

• Organic growth to existing plants

• Displacement of Eastern coals and Interior lignite

• 2001 – 2003
– +8mm tons and 1% CAGR

• Organic growth to existing plants

• Displacement of Eastern coals and Interior lignite



5

PRB Production (Rail Haul)
1995 - 2003

384

28

356

52

304

2002

2628283032313030Montana

386379347344322287284269Total PRB

360351319314290256254239Total SPRB

5148363542444748N. Gillette

309303283279248212207191Joint Line

20032001200019991998199719961995

MM Tons

Source: BNSF
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PRB Production (Rail Haul)
January - June 2004

+5.6%+10.5Total PRB
+9.0%+1.1Montana

+5.4%+9.4Total SPRB
+8.4%+2.1North Gillette
+4.9%+7.3Joint Line
% Change

YOY Change
MM tonsProduction Area

Source: BNSF
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2003 PRB Delivered Coal

State
Tons (millions)

$/mmbtu

OH
4.2

$1.23

TX
50.4
$1.23

AL
10.9
$1.29

AR
14.9
$1.14

AZ
0.1

$1.31

CO
8.1

$0.81

GA
7.6

$1.71

IA
22.0
$0.85

IN
16.9
$1.21

KS
20.8
$1.00

KY
4.5

$1.06

MI
23.0
$1.18

MN
20.9
$1.06

MO
41.5
$0.89

ND
1.0

$1.35 WI
22.0
$1.08

WY
12.4
$0.55 NE

12.5
$0.60

OK
18.8
$0.95

OR
2.7

$1.25 SD
2.0

$1.13

MT
10.8
$0.62

TN    3.0
$1.06

IL
40.9
$1.10

WA
0.8

$1.25

LA
10.0
$1.25

NV
0.1
$1.88

   NY
  1.3
$1.47

Source: FERC and BNSF
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Central App $1.59 

Northern App $1.19 

Southern App $1.62 

Imports $1.55 

Illinois Basin $1.21 

Central Rockies $1.25 

PRB $1.03 
 

 

$/mmbtu

Source: FERC

2003 Electric Utility Delivered Coal
Prices by Supply Region
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2003 Electric Utility Delivered Fuel
Prices by Region

 Coal Gas Oil

New England $1.76 $6.38 $4.95 
Mid Atlantic $1.80 $6.40 $4.17 
East North Central $1.20 $5.95 $3.54 
West North Central $.90 $5.42 $5.20 
South Atlantic $1.61 $6.22 $4.01 
East South Central $1.32 $5.77 $4.37 
West South Central $1.13 $5.55 $5.91 
Mountain $1.08 $5.09 $7.13 
Pacific $1.25 $4.59 $6.52 
Total U.S. $1.24 $5.63 $4.13 
    

    
 

 

Coal is the low cost delivered fossil fuel.
$/MMBTU

Source: EIA
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Going Forward to 2025
• Electricity Demand

– 1.8% Annual Growth

• Coal Production
– 1.5% Annual Growth

– Appalachia to Grow .1% Annually

– Interior to Grow .8% Annually

– West to Grow 2.4% Annually



Track Design and
Construction

Robert Boileau,
Assistant Vice President Engineering Services
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$ Millions

Design & Construction
• Joint Line - Orin Sub - MP15-118

– Completed 1979
– Original Construction 103 route miles  $120
– 1994-1999

Double Track 38.7 track miles
Triple Track 46.0 track miles  $160

– 2000-2005
Triple Track 14.1 track miles  $  36

– Estimated replacement cost for above facility is $700
million

– Future Expansion
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Orin Subdivision Existing Trackage in 1994
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Orin Subdivision Track Expansion 1994-1999



5CONSTRUCTED BETWEEN 2000 TO 2005

TRACK EXPANSION 2000 TO 2005Third Main Track Constructed - 14.1 Miles
2000 - 2005 Expansion Cost - $ 36 Million

Orin Subdivision Track Expansion 2000-2005
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Design & Construction
• Design – Construction Management
• Permitting - Mitigation
• Property Acquisition
• Grading

– Maintenance Roads/Access
– Subballast

• Trackwork
– Concrete ties
– Premium trackwork
– 25’ track centers

• Signals
– Independent Crossover Control

• Structures
– Box culvert extensions
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MOW on Joint Line
• 2004 Program
• Capital Maintenance
• New rail 20.39 lineal miles

– Undercut 31 track miles
– Shoulder ballast cleaning 118 miles
– High speed surfacing 180 miles
– Rail grinding 360 pass miles
– Spot surfacing (2 gangs) 352 days
– Other work activities

• Night Gangs - Switch Preventative
Maintenance
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Construction - Joint Line
• Shawnee-Walker Triple Track Project

14.1 miles of 3rd main track
Total cost:  $36 million
– Engineering, CM, Property Acquisition $   3  million

– Grading - 1.3 million cubic yards embankment $   6  million
and excavation including access roads,
clearing and grubbing, seeding, etc.

– Structures - Box culvert extensions 5 each $   1  million

– Track - construct 14.1 miles with 3 crossover $ 15  million
plants; includes 7 #20 crossovers

– Signal - CTC 3rd main, control points $ 11  million
at MP 103, 110 and Shawnee Jct.
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Looking toward Shawnee Jct.

Shawnee to Walker Typical Cross Section
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Track:
- MOW Beyond Joint Line

- Effects of Heavy Axle Loads
Bill Wimmer,

Vice President Engineering
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Strengthening the Railroad to
Accommodate HAL Traffic

Strengthening the Railroad to
Accommodate HAL Traffic
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UPRR HAL Standard Track Section
• 141# Rail Section

• Concrete Ties

• 12” Ballast under Concrete Ties

• 18” Shoulder Ballast

• Concrete Bridges

• Concrete Crossings

• Concrete Turnouts

• Moveable Point Frogs
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HAL Increases Maintenance

• More Frequent Track Inspection

• Increase Rail Detector Operation
– 60 Days Non-HAL vs 14 Days HAL Loads / 30 Days

Empty

– Increase Joint Elimination

• In-Track Flash Butt Welding

• Thermite Welding

• Preventative Rail Grinding

• Shorter Surface and Lining Cycles
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Implementation of  HAL Traffic

• Advantages

– Fewer Train Starts

– Saves Crews and Locomotives

– Defers Additions to Line Capacity

• Disadvantages

– Increased Track and Structure Degradation

– Track and Structural Components Not Designed
to Handle Long Term HAL Without
Improvements
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Challenges of Implementing HAL
Traffic
• Required Component Design Improvements

– Roadbed

– Rail

– Ties

– Rail Joints

– Fastening Systems

– Turnouts

– Bridge Components

– Derailment Prevention
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CrosstieCrosstie

Compacted Subgrade 12-18 InchesCompacted Subgrade 12-18 Inches

EarthEarth

Sub-Ballast 6 - 8 InchesSub-Ballast 6 - 8 Inches

Ballast 12 Inches Below Bottom of TieBallast 12 Inches Below Bottom of Tie

Roadbed
Construction
of Roadbed

Roadbed
Construction
of Roadbed
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Ballast Section Increased
• Depth From 8 to 12 Inches Below Tie
• Width at Shoulder of Tie From 9 to 12 Inches

Branch and Secondary Line
Standard Section

9”

8”

Heavy Haul Section

12”
18”

12”

Roadbed
Upgrading the Roadbed Section

Wood
Concrete
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Roadbed
HAL Subgrade Failures
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Roadbed
Accelerated Ballast Contamination
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Rail
Rail Replacement Strategy

• Discontinue
Installation of 90 LB
Rail

• 115 LB Rail on
Secondary Mains
and Industrial Leads

• 136 LB Rail on
Primary Intermodal
Routes

• 141 LB Rail for
Heavy Axle Load
Routes

141#
136#

115#

90# 
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Side Wear

Wear Fatigue

Top Wear Internal Defect

8

Rail
Wear and Fatigue Chart
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Rail
Spalling on New Premium Rails

• Spalling
– Low Rail on Curves

• Rail
– Premium Quality Steel
– Superior Wear

Characteristics
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Ties
Larger Tie Size and Closer Spacing

Heavy Haul Section
19 1/2” Spacing

Wood Tie
7” x 9” x 8’6”

Heavy Haul Section
24” Spacing

Prestressed Concrete Tie 
9”x 11” x 8’6”
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Rail Joints
Glued Insulated Joint Failures

• Weakest Link in the HAL
CWR Railroad

• Progressive
Compression & Shear
Failure Until Slip Occurs

• Working With Both Major
Domestic Suppliers and
AAR on Solutions

Industry Standard 6
Hole Insulated Joint

Glue Failure
Broken
Insulation
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Fastening Systems
Concrete Tie Pad Failure
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Turnouts
Broken Coach Screws in HAL Turnouts
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Miles of Bridges by Type
Total Miles = 417

122110

185

Timber Concrete

Steel

March 1, 2004 Page 1

Structure Type Count
Length 
(Miles)

Bridges 20,153 417
Culverts 4' Dia. & Above 17,687 224
                           under 4' Dia. 35,278 360
Tunnels & Snow Sheds 310 63

UPRR Structures Inventory



20
Page 5

0

60,000

0 0.1 0.2
Strain (in./in.)

St
re

ss
 (L

B
./s

q.
 in

)

36,000

Fy = yield stress of steel (82% over design stresses)

0.8*Fy = max. rating stresses - for infrequent loads (45% over design stresses)

0.55*Fy = design stresses and normal ratings.  Provides a safety factor for variations in 
loads (magnitude & distributions); member dimensions, properties, and imperfections; 
simplifications in analysis methods, etc.

28,800

19,800

permanent
deformation

failureExample:  A36 Steel

loading cycles =  fatigue

Note:  Rating calculations are typically 
based on original section properties 
(new).  Corrosion or damage
increases actual stresses.

permanent strain

           Steel Grade History
        Type              Yield (lb./in.^2)           Period
Wrought Iron            25,000                  <1890
Open Hearth             30,000              1890 - 1930 
         A7                    33,000              1930 - 1965
        A36                   36,000            1965 - Present
A441/A572/A588       50,000            1977 - Present

Bridge Components
Overstress & Fatigue Considerations
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Ballast Deck

Open Deck

Bridge Components
HALTimber
Stringer
Damage
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Bridge Components
HAL Structure Strategy
• Span Replacement

– Existing Span Does Not Rate for Intended Loads
– Consideration of 2nd Hand Spans for Economic

Reasons

• Bridge Rehabilitation
– Components Do Not Rate for Intended Load and

Member Rehabilitation is Economical

•  Bridge Rebuild
– Structure Does Not Rate for  Intended Load and

Replacement is Economical
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Bridge Components
HAL Timber Stringer Addition
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Bridge Components
Concrete Ties on Concrete Bridge
HAL Line
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Derailment Prevention
Axle Failures

0

5

10

15

20

25

'95 '96 '97 '98 '99 '00 '01 '02 '03 '04

Est.
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Derailment Prevention
Removal of High Impact Wheels

A 100 KIP impact wheel can
increase the contact stress on

the rail head by as much as
200% depending on the shape

of the wheel tread anomaly.

Typical out-of round
wheel detected by

WILD
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So. Morrill

O’Fallons Gibbon
No. Platte Fremont

Lincoln

N  E  B  R  A  S  K  A

Omaha

Northport

Derailment Prevention
Coal Line Detectors

Acoustical Bearing
Detector

Wheel Impact
Load Detector
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Coal Train
Derailments
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Coal Train
Derailments
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Weather
Interruptions
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2004  Maintenance of Way Activities

• $1.285 Billion Capital Budget

• 4.53 Million Ties

• 967 Miles of Rail

• $71 Million in Bridge
Construction & Replacement

• $53 Million Signal Systems

• $45 Million Rail Grinding & In-
Track Welding



North Platte and Beyond

Rich Jensen,
General Superintendent
Transportation Services
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UP PRB Coal Network

PRB Coal Destination Point

PRB Coal Water Terminal Point
PRB Coal Interchange Point

Chicago

St. Louis

Memphis

New Orleans

Denver
Kansas
City

Houston

San
Antonio

Hinkle

Ft. WorthTucson

Minneapolis/
St. Paul
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Network Resources Impact Cycle

Workforce

Freight Cars

Main Lines

Terminals

Locomotives

Drivers of Variability

•  Variability within resources

•  Train flow and peaking

•  Maintenance / Slow orders

•  Interruptions / Weather

•  Train queuing
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S.Morrill

Marysville

O’F
all

on
s

Gibbon Jct.

Omaha

Shawnee Jct

Bill, Wy.

Crew Change

Crew Change and Staging Facility

Diversionary Route

O’F
all

on
sJulesburg

Sidney

Cheyenne

Crew Change, Inspection, 
Power Configuration, Fueling, 
Car & Locomotive Repair

Kansas 
City

 Crew Change, Inspection,
Train & Power Purification,
Fueling, Car & Locomotive
Repair

Coal Corridor Operations
North Platte Service Unit

North 
Platte
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West Bound Run Through
• 35 Coal Trains/Day
• 60 Total Trains/Day
• 210 Locomotives Inspected & Serviced
• 6,000 Coal Cars Inspected

• 150 Trains/Day
• 2,850 Acres
• 315 Track Miles
• 2,600 Employees
• 15,200 Cars/Day
• 450 Locomotives Processed/Day
• 500,000 Gallons Fuel/Day

North Platte & Coal Operations

East Bound Run Through
• 35 Coal Trains/Day
• 60 Total Trains/Day
• 210 Locomotives Inspected

& Serviced
• 6000 Cars Inspected

East Bound 
Classification Yard

15 Classification Trains/Day

West Bound 
Classification Yard

• 15 Inbound Trains/Day
• 1600 Cars Classified

Intermodal Yard

Coal Spare Yard
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3.Power to
Service
Track 

2.Power to
Service
Rack 

7.Service
with Fuel
Truck

4.Cut
Power Off

1.Train
Arrival 

Head-
End
Power

DPU/
Cars

9.Set-
Over DPU

10.DPU to
Rack 

12.I/B
Inspection

13.Couple
Fill Cars 

17.Rear
End B/O
Set Out

18.O/B Air
Test

6.Service
at Track

5.Service
at Rack

19.Power
On

11.DPU to
Track 

6.Service
at Track 

5.Service
at Rack 

8.Power
To Train

20.Crew
On

23.Train
DP - B/O
Set Out

14.Dig Out
Spares

16.Trnsprt
Spares to
East End

21.Crew
Prep for
Duty 

22.Crew
Transport 

Train Assembly
7.Service
with Fuel
Truck

Leapfrog

8.Power
To Train

15.Spin
Spares

Leapfrog

Cars

North Platte
Coal Train
Processes
Example:
Westbound
Process
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