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How Do | Justify A Change To My :
Rail Maintenance Program?

* Studies have shown benefit of artificial metal removal vs no metal
removal

— About 70% life extension has been achieved
* Limited success in measuring incremental changes to programs

— Approval board requires trust in engineering leadership due to lack of
data to support

— Difficult to determine cost benefits due using real world data due to
inability to isolate individual variable and lengthy time frame to
measure results
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Cost Benefit Analysis

* Need to know the costs of implementation vs the life extension and the
value of that life extension

 Three approaches:

— Look at end of life field data
* Will take decades to establish feedback loop
* Inability to isolate individual improvements
— Use actual wear and defect data trends to predict life
* Based on past maintenance approaches and does not account for current improvements
* Inability to isolate individual improvements
— Modeling life using field data
* Isolate individual improvements
* Modeling accuracy/validation
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Depreciation

Depreciation helps account the cost of the rail over the life of the
rail

If a maintenance action extends the life of the rail, then the
depreciation costs per year should reduce

Material is purchased today but depreciation is set using the data
from rail installed 15-70 years in the past

— In some cases, Ultra Premium Rail installed in 2022 will have
depreciation based on the life of Standard Rail installed in 1992

There is a gap in the depreciation life vs real life for the rail being
installed today
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Value in Billions

Heavy Haul Rail Maintenance - Managing Costs
CSX Assets Value (in billions)
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Executive Summary - Opportunity

Fiscal Years
2021 2020 § Change % Change
(Dollars in Millions)
Revenue $12,522 5 10583 § 1,939 18 %
Expense
Labor and Fringe 2,550 2,275 (275) (12)
Purchased Services and Other® 2,135 1,719 {416) (24)
Depreciation 1,420 1,383 (37) (3)
Fuel 913 541 {372) {69)
Equipment and Other Rents 364 338 (26) (8)
Gains on Property Dispositions (454) (35) 419 NM
Total Expense 6,928 6,221 {707) {11)
Operating Income 5,594 4,362 1,232 28
Interest Expense (722) (754) 32 4
Other Income - Met 79 19 60 316
Income Tax Expense (1,170) (862) {308) {36)
Net Earnings § 3,781 § 2765 3  1.016 a7
Earnings Per Diluted Share™ $§ 168 5 120 § 0.48 40 %
Operating Ratio 55.3 % 58.8 % 350 bps
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Executive Summary - Opportunity

Second Quarter Income Statement
Dollars in millions 2020 2019 Variance
IRevenue $ 2,255 $ 3,061 (26%) 8
Expense
Labor and Fringe 507 648 22%
Materials, Supplies and Other 407 4_45 9%
l Depreciation 344 337 (2%
Fuel o1 234 B1%
Equipment and Other Rents 78 92 15%
Total Expense 1,427 1,756 19%
Operating Income 828 1,305 (37%)
Interest Expense (191) (184) (4%)
Other Income — Net 15 25 (40%)
Income Tax Expense (153) (276) 45%
Net Earnings $ 499 $ 870 (43%)
Earnings Per Share $ 0.65 $ 1.08 (40%)
Operating Ratio 63.3% 57.4% (590 bps)

12 2020 CSX SECOND QUARTER EARNINGS CONFERENCE CALL
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Execution Strategy

* Realizing the life in deprecation calculation
will result in lower operating saving today and
reduced capital spending tomorrow

— Cost Benefit Analysis to quantify individual or set
of maintenance strategies with the highest ROI

— Bridge the gap between depreciation life and real
life of rails today
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Determine Ideal Depreciation Study Workflow

Class 1 Provides Data | * Retirement History

N per Asset Class and
to Gannet Fleming Vintage

Class 1 Provides Data to
Gannett Fleming + Service Life Recommend Sentient Science
Performs Class 1 . ::I{:’:;g's:rje Extension t DigitalClone for Rail Life
Management Adjustments Xtension to Extension Simulations © Asset Data
Interviews « Benchmarks

Service Life

* Traffic Data
* Maintenance Data

Gannet Fleming
Recommends lowa * Curve Shape
* Service Life
Curves for Class 1 « salvage Value
Asset Classes

Class 1 Property
Accounting and * Depreciation Rate for
Executives Approve

* September
Depreciation Budget

Surface

! ¢ Depreciation
Transportation Board

Rate for STB

(STB) Approval or A ,
Changes *Mid-Year 21
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for R a | | WEAR MODELS

1. Collect and Analyze Required Data

Rail Degradation Simulator:

DigitalClone Simulator

CDO--left CD0--right
1. Visualize Rail Profile Changes 1108 cluetumtopmats rasebr—wrciemrsen] 10— Dimere fumsguntr boserps—-verefreer- 057 Sharp Curve Simulator for Class 1
due to each Scenario o i bt Variable Parameters:
2. Choose Condemning Limits 1. Target Rail Profile
for Vertical and Lateral Wear 2. Rail Grinding Frequency
. . 3. Rail Grinding Passes
3. Compare Rail Profile Change . ng
. - 4, Rail Material/Brand
from Maintenance Strategies .
5. Traffic Tonnage
6. Rail Coefficient of Friction
Outputs of Physics Models: 7. Wear Life Limit
1. Natural Wear . s 1 Samians . ;
due to Wheel-Rail o) Xl Fixed Parameters from VTl Output:
| ntera Ction I — _j"::i :;:mr\ for CDO- LefuHigh ———— :n;u:::;ir\ for CDO- Right/Low 8 . Cu rvature
2 A ,f. . I W —— er.mln[; Vertical Rail Wear, Reaches Limit: 51.675 » Remaining Vertical Rail Wear, Reaches Limit: 46.675 9' TraCk Geometry
. rtiticia ear = i{;r;:n;::ln':gll;c:f;u‘l,iu::lwwl Reaches Limit: N/A — tt:::;u::fli];:;lr::‘wtdr Reaches Limit: 51.675 10. SUper-EIeVation
i i 2 -ty aximum Depth of Cut 12 _-—Z aximum th of Cut . . .
due to Grinding H i ki 4 s —mliai 11.  Train Configuration
3. Ball Life i, ) 12.  Traffic Spegd o
in Years and AMGT i 13.  Wheel Profile Distribution
4. Crack Initiation Risk o, .
10 20 30 40 50 ! o 10 20 30 40 E
Years Years
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ECONOMIC

for Rail MODELS

Wesley Thomas

1. Collect and Analyze Required Data DigitalClone *  Economic Calculation TakeTour Al GroupsActive ~  CSX .+ Support
° Collected 10 Years Of CSX Economic Calculation Home » CSX2019 > Baseline
track maintenance costs
including:

Csx2019 Class 1Baseline (v1) v | Total Expense $276,175,654 Total Free Cash Flow $656,201,873 Back

—  Capital Plan Data opense: | T

- Maintenance Defect

D Life Extension Total Free Cash Flow Corrective to Preventative Ratio Free Cash Flow Corrective Spending by Root Cause Free Cash Flow
Data = Baseline $656,291,873 12.09 Wear 53%
L)
4
- G ri nd [ ng Data - Spending by Category Corrective Spending by Root Cause Corrective vs. Preventive Ratio
. . N 5350,000 $650,0009
- Friction Management EJ
, zfgz,gggf $300,000 4 $550,000
> S 500,000
Data e ::;gggg— 5250,000- 50000
. ! - 50004 = B 5400,000
—  Inspection Data = § sasoono]
3 $300,000 H g 4
2 2 5150,000-] £ 5300000
a = 5250,000 = ’ ¥ 5250,000
Szc}o,ooo— $100,000 $200,000
,&. 5150,000 $150,000
$100,000] §50,000 $100,0004
. These data were used for - I |
1 . o7 C: 1 ! M: t- ! Grindi ! G -d ' Fricti ' L -t ' 7 surf: ! Subsurf: ! \-M ! W ! Oth % C ti ! Pi .( '
apita Maintenance rinding rinding riction nspections urface ubsurface we wear er orrective reventive
economic analyses s coecive  Proveniote  Manogement
W Baseline W Baseline W Baseline
H H Customize your budget
. Capital plan stored in Y g
DigitalClone Economic Model CmentRail Life® | 35
General Assumptions Depreciation Capital Track Maintenance Grinding Cost - Lease Friction Management Inspections
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for Ra|| TRACK MODELS

Determine Representative Simulators

Tonnage | Timetable

. Analyzed 28,000 Curve Data to Identify Curvature |\ nual)
3 Representative Curves of CSX Network

CLEVELAND
SHORT LINE 6 46.65 25
ofe . W AND A 6 25.23 35
. ldentified 3 Simulators that Represented
Properties of Representative Curves NORTH END 4 25.28 40
Tonnage | Timetable W AND A 3 28.13 35
Curvature
(Annual) Speed
NORTH END 2 26.81 40
AVERAGE
L ERIE WEST 1 44.93 60
SHARP
AVERAGE ERIE WEST 0
DENSITY | 1.2 40 40
i NORTH END 0
AVERAGE
DENSITY | 0] 40 60 W AND A 0
TANGENT
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. ECONOMIC ASSET
for Rail
Determine Past/Present/Future Scenarios

 Management interviews and standards identified changes to
maintenance

* Friction Management Improvements Were Not Included (Conservative)

Past Depreciation Study(2015) Present Depreciation Study (2020) Future Depreciation Study (2025)
Target Grind Rail Target Grind . . Target Grind . .
A . A Rail M | A Rail M |
Profile Frequency Material Profile Frequency ail Materia Profile Frequency ail Materia
S\élfll;ﬁlf(lzl CSX Current Time Based Premium CSX Current Tonnage Based Premium
Target Profile 2x Per Year Target Profile 28 MGT Avg.
SHARP
g\éﬁgﬁﬁﬁ CSX Current Time Based Intermediate CSX Current Tonnage Based Premium
MILD Target Profile 2x Per Year Target Profile 28 MGT Avg.

AVERAGE CSX Current Time Based CSX Current Tonnage Based .
DENSITY | . Standard . Intermediate
TANGENT Target Profile 2x Per Year Target Profile 56 MGT Avg.
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Determine Representative Weighting

ASSET
MANAGEMENT

* Analyzed 10+ Years of CSX economic data based on Curvature & Failure Mode (McKinsey)
*  Service Life Extension from Simulations Applied to sub-set of population

— Survivor: What % of the network is represented by that curvature/failure mode

— Retirement: What % of capital is replaced due to that curvature/failure mode

Percent of
Capital Plans
2010-2020

Retirement

Weight
Percent of (Wear

Network Survivorship

24%

22%

53%

100%

Percent of
ET]
Replaced due
to Wear
AVERAGE
DENSITY | 79%
SHARP (>=3 deg)
AVERAGE
DENSITY | 71%
MILD (1-3 deg)
AVERAGE
DENSITY | 16%
TANGENT (<1 deg)
TOTAL N/A
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. ECONOMIC ASSET

« Recommend Weighted Life Extension

1. Estimated Life with 100% Implementation

1. Recommended Average Service Life increase of

N .
21% based on Present Retire Past (2015) Present (2020) Future (2025)
Grind Rail Grind . Grind :
e Profie Fredue Materl pICHIC Frewer i profie T s
2. Recommended Average Service Life increase of al
25% based on Present Survive AVERAGE - B
DENSITY | Baseline Baseline 100% 16% 100% 32%)
SHARP (16%) B2
. . . . J!I_'-‘J\\EI;r;jI!\T(‘E«’EI Baseline Baseline 100% iéz’ 100% gi:’
2. Estimated life accounting for Rail Replacement “wiw (16%) 27
AVERAGE
Schedule DENSITY | Baseline Baseline 100% ( 136’;) 100% (;gz’)

1. Recommended Average Service Life of TANGENT

5% - 7% based on Present Retire

2.  Recommended Average Service Life of
5% - 8% based on Present Survive
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Impact on Rolling Contact Fatigue (RCF) on Life

SSC & SDZ Defects Over Time TDD/TDC/TDT Defects Over Time

e Cause by rolling contact fatigue (RCF) * Cause by rolling contact fatigue (RCF)
* Grinding seeks to remove RCF cracks * Grinding seeks to remove RCF cracks
*  90%~ Reduction in SSC 20%~ Reduction in TDD

Rail Surface Defects that interfere with rail testing

JANUARY 8, 2?716 SEPTEMBER 2.‘1: 2[?20 Year 2016 2017 2018 2019

Rail
ey | L SRR

oooooooooo | TDC| 84| 60| 69 64
. TDD| 4137| 3766| 3311| 3407
el e S TDT| 321| 248| 249 279

TOTAL| 4542] 2074[ 3629] 3750

100%| 90%| 80%| 83%

sssssssss
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Executive Summary - Opportunity

. Translate Longer Service Life = Savings - Future and Past

54 P

Calculate Difference of Theoretical

File Edit Subsystem Batch Admin Preferences Window Activity Help i x Depreciation Study Report Display
4 B @ (1] (< i1 ] B ® ® e ]
 UnitCat Projects Budgets  Assets DeprStdy Depr  Tables  Admin  MyPPlan  Help  Print Win L
oW 5 & % [ =) 13 ® 7]
° Load Scen Data Audit Life Anal.. Accrual ResAnal.. Salvage Reports Quit Help.
) ) ] ” Depreciation Reserve Summary
~ Life Analysis =|[@]x] [=1[=]x]
z = Account: Wood Poles
g Curve Fit [=]= x| Scenario: Pale Analysis
Graph Cont. Dispersion: 50 - 55
= o e N T T S ) = T A B 4 e l [ View | Average Net Salvage Rate: -8.96%
Future Net Salvags Rate: -8 96%
. Best Fit
Account: RAILS & OTM - | [ S A Braad Eroun Proced
Scenario: Data Analysis : : raad roup Frocedure
A Actual Data [ 50.5 50.00  Jonuay 1. 2020
o Depreciation Reserve Net Plant
100l Limit by T-Cut I Plant Amt Amount Ratin Amount Ratio
Dverlays
20 Curve |
Recorded $48.8565.302.34  $13,209.689. 89 0.2704 $40,023.047 54 0.8192
E‘ Computed $48.855,302.34  $19.845,775.05 0.4062 $33,386.962.38 0.6834
: % Difference ($6.636.005.16]  0.1358 $6.636.00516 01358
@
E
5
3
S
o

| . Reduce Next Year
Me(:{;ars] - DepreCIthOn Rate

Vintages: 1900-2019 Surviving Percent Report
Activity Years: 1990-2019

30

Amortize Savings Over Remaining Useful Life

Reserve vs. Actual Depreciation

Q HEAVY HAUL SEMINAR - JUNE 23 - 24 [ CSX ] WRI 2022



Executive Summary

Rail is replaced for three main causes - (1) Wear (2) Defects & (3) Other Service Failures
From 2015 to 2020, CSX upgraded 3 O&M actions - (1) Materials (2) Grinding and (3) Friction
— Initial benefits observed in CSX data (20% - 90% fewer RCF defects)

— Improvements to the Wear life
However, Wear life extension are not represented in CSX asset end of life data (2000 - 2020) due to length of life

DigitalClone for Rail calculated Wear life extension to quantify benefits not shown yet in the data

Average service life extension of 20-25% (When Fully Implemented) due to 2/3 of O&M changes
evaluated

Use the same methodology to evaluate proposed future changes

Use field testing and wear & defect data trends to build confidence in the models for leadership and
auditors
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