
Norfolk Southern Engineering

January 6, 2022

Ed Boyle
VP - Engineering

NRC First Look 2022



NS Engineering Department Mission
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Provide a safe, fast and reliable 
infrastructure network at the lowest 
possible cost



Mission Critical Needs
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1. Strong Capital Investment 

2. Our Partners



#1 Strong Capital Investment
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NS Engineering Capital Program 
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'15-'19 2020 2021 2021 2022
Average Actual B.A Actual B.A.

TOTAL RAIL MILES 426 381 390 439 500

TOTAL T&S MILES 2,652 2,227 2,560 2,219 2,700

TOTAL CROSSTIES 2,291,197 1,691,430 2,150,000 1,927,491 2,250,000

TOTAL SURFACING MILES 2,355 2,558 2,125 1,903 1,850

PANEL TURNOUTS 466 410 425 405 450

BRIDGE TIES 29,880 27,213 30,000 30,200 30,000

2022 CAT 1 PROGRAM BUDGET SUMMARY 


2022 B.A. Final w 2020 Bud

		2022 CAT 1 PROGRAM BUDGET SUMMARY 																																																																																						6/10/20



								2014		2015		2016		2016		Diff		2017		2017		Diff		2018		2018		Diff		2019		2019		2019		2019		Diff		2020		2020		2020		2020		2020		2020		'15-'19 		2020		Diff		2021 OOM		2021		2021		Diff		2020		2021		2021		2021		2021		2021		2022		Diff		5 Year		Diff

								Actual		Actual		Actual		Reduced Bud		'16RB - '16A		Actual		Budget		'17B - '17A		Actual		Budget		'18B - '18A		Actual		Budget		Rev 8/27*		Rev 12/26*		'19RB - '19A		Budget		Rev 3/1**		Rev 3/25		Rev 4/2		Rev 7/31		Revised		Average		Actual		'20BA - '20RB 9.3		Rev 6/10		Rev 2/12		Rev 7/13		'20RB - '21B		CapEx		Rev 9/14		Rev 10/1		Rev 10/26		B.A		Actual		B.A.		'21B - '22BA		Plan		'5YP - '22BA				Notes																						Through Nov								Dec		Total

		TOTAL RAIL MILES						442.20		484.60		421.00		433.4		12.42		428.60		450.0		21.40		386		450		64		408		415		420		420		12		430		405		369		379		377		377		426		381		53		390		425		460		(48)		450		460		460		460		390		439		500		(61)		500		0																										399.1								40.1		439.2

		    Total Dual Rail Miles						262.60		304.50		249.10		265.55		16.45		259.10		262.70		3.60		236		273		37		274		253		278		278		4		263		263		240		251		250		250				249		13		275		276		311		(27)		270		311		311		311		276		311		300		11		280		(20)

		    Total Curve Rail Miles						179.60		180.10		171.90		167.87		(4.03)		169.50		187.30		17.80		150		177		28		134		162		142		142		8		167		142		129		128		128		128				132		40		115		114		114		14		180		114		114		114		114		114		70		44		100		30						First cuts for 2020 would be curve rail

		    Super Single Curve Rail Miles																																																										35		35						35		35		35		0		35		130		(95)		120		(10)



		    Total New Rail Miles						368.30		386.20		392.40		410.9		18.50		393.90		405.8		11.90		355		396		40		366		393		379		379		13		400		380		344		354		352		352				360		48		355		390		415		(38)		410		415		415		415		355		415		450		(35)		450		0				18B - 88% New, '19RB - 90% New, '20RB - 93% New		88%		90%		93%

		        New Dual						251.90		235.10		249.10		258.9		9.84		254.70		258.5		3.80		223		236		13		244		251		251		251		7		244		244		221		233		231		231				238		13		265		266		291		(35)		250		291		291		291		266		291		300		(9)		280		(20)

		        New Curve						116.40		151.10		143.30		152.0		8.66		139.20		147.3		8.10		133		160		27		122		142		128		128		6		156		136		123		121		121		121				123		35		90		89		89		32		160		89		89		89		89		89		45		44		75		30

		        New Super Single Curve																																																										35		35						35		35		35				35		105		(70)		95		(10)



		    Total Relay Rail Miles						73.90		98.40		28.60		22.5		(6.08)		34.70		44.2		9.50		30		54		24		42		22		42		42		(1)		30		25		25		25		25		25				21		5		36		36		45		(11)		40		45		45		45		36		45		50		(5)		50		0						Curve Mix Calc off '19 %

		        Relay Dual						10.70		69.40		0.00		6.6		6.61		4.40		4.2		(0.20)		13		37		24		30		2		28		28		(3)		19		19		19		19		19		19				12		0		11		11		20		8		20		20		20		20		11		20		0		20		0		0						200.41

		        Relay Curve						63.20		29.00		28.60		15.9		(12.69)		30.30		40.0		9.70		17		17		0		12		20		14		14		2		11		6		6		6		6		6				9		5		25		25		25		(19)		20		25		25		25		25		25		25		0		25		0						180.65														391.1157627119

		        Relay Super Single Curve																																																																												25		(25)		25		0

																																																																																										19.76

		    Total T&S Prep Miles														0.00						0.00						0		38		40		40		40		2		40		35		35		35		30		30				28		10		30		30		30		0				30		30		30		30		30		40		(10)		40		0



		TOTAL T&S MILES						2,994.2		2,803.0		2,665.9		2,808.7		142.8		2,672.2		2,800.0		127.8		2,353		2,875		522		2,764		3,000		2,900		2,900		136		2,675		2,375		2,019		2,019		2,138		2,138		2,652		2,227		537		2,380		2,560		2,560		(422)		3,000		2,560		2,560		2,560		2,560		2,219		2,700		(481)		2,700		0																

HFXP7: HFXP7:
132K tons is how much the 50% decrease is reduced by (50mi * 5,280* .5)										2154.7		Undercutting tons				132000		64.425094697		2219.125094697

																																																								0.0								0.0																0.0				0.0

		  Engr T&S Miles						2,873.9		2,697.5		2,601.4		2,753.3		152.0		2,553.9		2,662.0		108.1				2,655.0		2,655.0				2,780.0		2,780.0		2,780.0		2,780.0																		0.0								0.0		2,890.0												2,590.0		(2,590.0)		2,590.0		(2,590.0)

		  Tactical T&S Miles						120.3		105.6		64.6		55.4		(9.2)		118.3		138.0		19.7				220.0		220.0				220.0		220.0		220.0		0.0																		0.0								0.0		110.0												110.0		(110.0)		110.0		(110.0)



		TOTAL CROSSTIES						2,570,486		2,399,783		2,258,718		2,352,842		94,124		2,336,100		2,350,000		13,900		2,131,978		2,410,000		278,022		2,329,405		2,500,000		2,425,000		2,425,000		95,595		2,250,000		2,000,000		1,700,000		1,700,000		1,800,000		1,800,000		2,291,197		1,691,430		450,000		2,000,000		2,150,000		2,150,000		(350,000)		2,500,000		2,150,000		2,150,000		2,150,000		2,150,000		1,927,491		2,250,000		(322,509)		2,250,000		0.00				TPM: 2018A:858/47; 2019RB: 776/60; 2020RB: 768/74												

HFXP7: HFXP7:
Avg of 3 trains daily rate * 365 divided by 2										1813082		Undercutting tons				132000		114409		1927491

		    Total New Crossties						2,400,434		2,238,180		2,115,448		2,179,258		63,810		2,152,995		2,182,280		29,285		2,022,031		2,240,000		217,969		2,257,545		2,325,000		2,250,000		2,250,000		(7,545)		2,100,000		1,850,000		1,550,000		1,550,000		1,650,000		1,650,000				1,606,235		450,000		1,900,000		2,050,000		2,050,000		(400,000)		2,325,000		2,050,000		2,050,000		2,050,000		2,050,000		2,050,000		2,200,000		(150,000)		2,200,000		0.00

		    Total Relay Crossties						170,052		161,603		143,270		173,584		30,314		183,105		167,720		(15,385)		109,947		170,000		60,053		71,860		175,000		175,000		175,000		103,140		150,000		150,000		150,000		150,000		150,000		150,000				85,195		0		100,000		100,000		100,000		50,000		175,000		100,000		100,000		100,000		100,000		100,000		50,000		50,000		50,000		0.00																

HFXP7: HFXP7:
Based on increase of 250 miles at 100 tons/mile

																																																																																																				

HFXP7: HFXP7:
Based on Original Ballast Density of 345 tons/mile times the decrease of 500 miles

		TOTAL SURFACING MILES						2,253.6		2,270.5		2,318.1		2,197.6		(120.5)		2,695.5		2,900.0		204.5		2,241		2,900		659		2,247		2,700		2,550		2,550		303		2,500		2,313		2,126		2,126		2,126		2,126		2,355		2,558		374		2,125		2,125		2,125		1		2,900		2,125		2,125		2,125		2,125		1,903		1,850		53		2,250		400																

HFXP7: HFXP7:
Based on Original Ballast Density of 345 tons/mile times the decrease of 500 miles										1863.8								38.7009469697		1902.5009469697

		   Engr Surfacing Miles						2,232.6		2,252.9		2,318.1		2,188.6		(129.5)		2,695.5		2,833.9		138.4		2,241.3		2,870.0		628.7				2,670.0		2,520.0		2,520.0		2,520.0																		0.0								0.0		2,900.0												1,850.0		(1,850.0)		2,250.0		400.0

		   Tactical Surfacing Miles						21.0		17.6		0.0		9.0		9.0		0.0		66.1		66.1		0.0		30.0		30.0				30.0		30.0		30.0		30.0																		0.0								0.0		0.0												0.0		0.0		0.0		0.0

		    Tons of Ballast						2,291,655		1,891,057		2,034,402		2,234,181		199,779		1,772,862		2,323,300		550,438		1,340,564		2,128,930		788,366		1,310,274		2,101,285		2,001,285		2,001,285		691,011		1,837,840		1,408,374		1,115,609		1,115,609		1,157,854		1,157,854				1,201,191		679,986		1,500,000		1,600,000		1,600,000		(442,146)		2,307,583		1,600,000		1,600,000		1,600,000		1,600,000		1,600,000		1,400,000		200,000		1,940,000		540,000				'20BA 355 tons/mi '20RB 269 ton/mi '21OOM 333 tons/mi												2022 Ballast decreased by 70K												Cost associated w/ Ballast density reduction - $5.3M rounded



		PANEL TURNOUTS						571		513		504		494		(10)		459		500		41		503		482		(21)		351		397		397		397		46		450		425		395		365		365		390		466		410		60		425		425		425		(35)		500		425		425		425		425		405		450		(45)		500		50						560 to keep RMY all year. 40 planned construction planned 6.24.19										2022 TO's reduced by 50 from previous amount of 500										344								51		395



		BRIDGE TIES						31,400		27,451		31,443		29,600		(1,843)		30,689		28,000		(2,689)		29,512		30,000		488		30,305		30,000		30,000		30,000		(305)		30,000		28,000		28,000		28,000		28,000		29,000		29,880		27,213		1,000		30,000		30,000		30,000		(1,000)		30,000		30,000		30,000		30,000		30,000		30,200		30,000		200		30,000		0																										25878								2348		28226



		                  PROGRAM CAPITAL AUTHORITY COMPARISON   ($ in Thousands)																																																																																																		Budget Cuts



								2014 ACT		2015 ACT		2016 ACT		2016 RB		DIFF '16RB  - '16A		2017 ACT		2017 Budget		DIFF '17B  - '17A		2018 ACT		2018 Budget		DIFF '18B  - '18A		2019 ACT		2019 B.A Bud		2019 Rev 8/27		2019 Rev 12/26		DIFF '19RB  - '19A		2020 Bud		2020 Rev 3/1		2020 Rev 3/25		2020 Rev 4/2		2020 Rev 7/31		2020 Rev				2020 ACT		DIFF '20BA  - '20RB 9.3		2021 OOM		2021 Rev 2/12		2021 Rev 7/13		DIFF '20RB - '21B		2020 CapEx		2021 Rev 9/14		2021 Rev 10/1		2021 Rev 10/26		2021 B.A.		2021 Rev 11/11		2022 B.A.		DIFF '21B - '22BA		5 Yr Pln		5YP - '22BA				Notes														11/5

		Rail Program (1501)						$301,106		$302,360		$266,898		$267,000		$102		$262,414		$274,800		$12,386		$282,546		$285,200		$2,654		$298,808		$287,500		$294,033		$302,533		$3,725		$315,000		$301,875		$278,790		$280,690		$278,840		$280,840				$274,011		$34,160		$285,900		$306,200		$320,200		($25,360)		ERROR:#REF!		$318,700		$314,413		$314,413		$283,000		$312,913		$369,050		($56,137)		$354,000		($15,050)						$317,920,000		$   36,526,633.50										-$1,500

		Crosstie Program (1511)						$242,059		$250,961		$234,456		$242,310		$7,854		$238,269		$254,100		$15,831		$243,986		$258,000		$14,014		$286,277		$285,000		$290,534		$292,534		$6,257		$283,000		$253,640		$223,130		$223,130		$227,980		$227,980				$213,897		$55,020		$245,850		$253,000		$243,000		($25,020)		ERROR:#REF!		$239,600		$238,300		$238,300		$253,000		$232,300		$271,890		($39,590)		$267,000		($4,890)						$295,885,000												-$6,000

		Ballast Program (1521)						$131,463		$121,201		$114,565		$123,400		$8,835		$118,279		$136,800		$18,521		$125,459		$142,900		$17,441		$133,140		$147,000		$140,908		$140,908		$7,768		$146,900		$129,260		$115,070		$114,856		$118,456		$118,456				$115,725		$28,444		$131,200		$132,000		$123,180		($13,544)		ERROR:#REF!		$118,430		$117,030		$116,230		$132,000		$108,830		$119,700		($10,870)		$140,000		$20,300						$145,315,000												-$7,400

		Bridgetie Program (1541)						$21,306		$18,564		$21,164		$21,000		($164)		$19,026		$19,900		$874		$22,394		$20,900		($1,494)		$21,677		$22,000		$22,677		$22,677		$1,000		$23,900		$22,310		$22,310		$22,310		$22,310		$23,110				$19,077		$790		$24,050		$24,000		$24,000		($890)		ERROR:#REF!		$24,100		$24,100		$24,100		$24,100		$24,100		$25,450		($1,350)		$24,000		($1,450)						$23,280,000												$0

		Crossing Program (1546)						$36,639		$36,392		$33,647		$35,300		$1,653		$26,258		$31,400		$5,142		$31,327		$31,000		($327)		$37,161		$29,700		$30,123		$37,123		($38)		$29,500		$28,400		$27,400		$27,400		$27,800		$27,800				$22,177		$1,700		$29,000		$32,000		$28,000		($4,200)		ERROR:#REF!		$25,900		$25,250		$25,250		$31,900		$24,650		$27,300		($2,650)		$34,000		$6,700						$29,560,000												-$600										307.6923076923				153846.153846154

						Program Total		$732,573		$729,478		$670,730		$689,010		$18,280		$664,246		$717,000		$52,754		$705,712		$738,000		$32,288		$777,063		$771,200		$778,275		$795,775		$18,712		$798,300		$735,485		$666,700		$668,386		$675,386		$678,186				$644,887		$120,114		$716,000		$747,200		$738,380		($69,014)		ERROR:#REF!		$726,730		$719,093		$718,293		$724,000		$702,793		$813,390		($110,597)		$819,000		$5,610



																																																						GANG CONSISTS						2021 Rev 2/12		2021 Rev 7/13		2021 EOY				2021 Rev 9/14		2021 Rev 10/1		2021 Rev 10/26		2021 B.A.		2021 Rev 11/11		2022 B.A.



																																																						RAIL - Dual						R-3		R-3		R-3				R-3		R-3		R-3		R-3		R-3		R-3

																																																						RAIL - Curve						6		5		6				5		5		5		6		5		4

																																																						RAIL - Super Curve						1		1		1				1		1		1		0		1		2

																																																						T&S - Super						5		5		6				5		5		5		5		5		5

																																																						T&S Standard						1		1		2				1		1		1		0		1		2

																																																						T&S - Yard						2		2		2				2		2		2		2		2		2

																																																						T&S- Regional						4		4		4				4		4		4		4		4		3

																																																						Surfacing (w/S-3R & S-4R)						5		5		5				5		5		5		5		5		5

																																																																																																																				2022 Budget

																																																																																2022 CAT 1 CHANGES FROM CAPEX																														Rail Program (1501)						$380,000

																																																																																																														Crosstie Program (1511)						$265,100

																																																																														Starting Amount				2022 CAPEX		$819,000																										Ballast Program (1521)						$134,300

																																																																																																														Bridgetie Program (1541)						$24,100

																																																																																		Inflation/Pricing		$37,100																										Crossing Program (1546)						$30,600

																																																																																		Unit Changes		($23,300)																														Program Total		$834,100

																																																																														Changes from CAPEX				PS Changes		$1,700

																																																																																		Accounting Changes		$1,300

																																																																																		Labor Changes		$0

																																																																																		Sub-Total of Changes w/o CTR		$16,800



																																																																														Current 2022 Proposed 						$835,800



																																		*Reflects $7.075M ATB approved on 8/27/19 and unit changes								**Reflects $62.8M reduction from 2020 B.A. Budget																																								Potential CTR Change Impact		$10,000

																																																																																		2022 Proposed w/ CTR		$845,800













																																																												Without Prelim Spend		Without Prelim Spend		With Prelim Spending				Without Prelim Spend		Without Prelim Spend		Without Prelim Spend		Without Prelim Spend		Without Prelim Spend		Prelim Spending by AFE (in thousands)

						Rail Program (1501)																																																						$368,300		-$56,137		$306,200				-$15,050		$0		$0		$0		$0		$750

						Crosstie Program (1511)																																																						$271,830		-$39,590		$253,000				-$4,890		$0		$0		$0		$0		$60

						Ballast Program (1521)																																																						$117,600		-$10,870		$132,000				$20,300		$0		$0		$0		$0		$2,100

						Bridgetie Program (1541)																																																						$25,390		-$1,350		$24,000				-$1,450		$0		$0		$0		$0		$60

						Crossing Program (1546)																																																						$27,270		-$2,650		$32,000				$6,700		$0		$0		$0		$0		$30

						Advance Spending																																																						3000		3000						3000		3000		3000		3000		3000

						Program Total																																																						$813,390		-$107,597		$747,200				$8,610		$3,000		$3,000		$3,000		$3,000		$3,000
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Strategic Infrastructure 
Investments
2021 – Capacity Projects

Completed / In Progress:

 15,000 TF Siding, Montpelier, IN
 15,000 TF Siding, Sidney, IN
 15,000 TF Siding, Crudup, AL
 15,000 TF Siding, Carlisle, SC
 Yard Lead Upgrades, Cincinnati, OH

Focused Investment in Key Corridors:

 Chicago to Cincinnati via Fort Wayne
 Chattanooga to NOL via Birmingham
 Upstate SC to Port of Charleston
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Strategic Infrastructure 
Investments
2022 – Planned Capacity Projects

In Design Phase / Construction Pending:

 15,000 TF Siding, Arabi, GA
 15,000 TF Siding, Fargo, GA
 15,000 TF Siding, Wilton, AL
 15,000 TF Siding, Jackson, AL
 15,000 TF Siding, Campbellstown, OH
 15,000 TF Siding, Max Meadows, VA
 2nd Main, Nokesville - Calverton, VA
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Intermodal and Auto 
Terminal Investments
2021 – Facility Projects

Completed / In Progress:
 47th St. IMF Improvements, Chicago, IL
 63rd St. IMF Expansion, Chicago, IL
 Calumet IMF Expansion, Chicago, IL
 Charlotte IMF Expansion - Ph 1, Charlotte, NC
 Inman Yard IMF Improvements, Atlanta, GA
 Rehabilitation Work at Voltz IMF, Kansas City
 Rehabilitation Work at Croxton IMF, Secaucus, NJ

 Rehabilitation Work at E-Rail IMF, Elizabeth, NJ
 Auto Facility Creation, Baltimore, MD 
 Auto Facility Expansion, Ayer, MA (on PASLLC)  

Focused Investment at Key Terminals to      
enable more efficient operations
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Intermodal and Auto 
Terminal Investments
2022 – Planned Facility Projects
 47th St. IMF Craneway Improvements, Chicago, IL
 47th St. IMF Pad Track Rehabilitation, Chicago, IL
 Landers IMF Pad Track Rehabilitation, Chicago, IL
 Calumet IMF Expansion - Ph 3, Chicago, IL
 Charlotte IMF Expansion - Ph 2, Charlotte, NC
 GPA Mega Terminal and N.E. GA Inland Port  
 Paving, Paving, and more Paving

Continued Investment at Key Terminals on 
extension of life projects and projects that 
facilitate efficient container handling
Improvements supporting operation of more 
environmentally friendly IMF equipment



Other Design and Construction Activity
Anticipated 2022 Work
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Yard Office and Reporting 
Buildings

2-3 Mid-size Yard Office Buildings 
4-6 Modular/Container-Based Buildings
Several Bulk Fuel Storage Tanks

Geotechnical Projects
Injection Grouting
Embankment Stabilization
Retaining Walls

Public Projects
CREATE (Chicago)   
Numerous Grade Separation Projects
Passenger and Commuter Rail Support
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Strategic Bridges and 
Structures Investments
2021 – Bridge Projects

Completed / In Progress:

 37 Bridge Replacements
 114 Bridge Rehabilitations
 5 Movable Bridge Structural Component 

Replacements
 1 Bridge Fender System Replacement

Unplanned in 2021:

 9 Roadway Bridge Strikes Requiring 
Emergency Repairs

 5 Barge Strikes at Waterway Bridges 
Requiring Emergency Repairs



12

2021 – Structural Projects

Completed / In Progress:

 116 Culvert Replacements
 2 Tunnel Rehabilitation
 Bulkhead Replacement at Lambert’s Point 

Facility
 7 Retaining Wall Replacements
 5 Slide Fence Replacements
 2 Pump System Replacements in Brosnan

Yard
 Dock Wall Rehabilitation at Sandusky 

Facility

Strategic Bridges and 
Structures Investments
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2022 – Planned Bridge Projects
 21 Bridge Replacements
 28 Bridge Rehabilitations

2022 – Planned Structural Projects
 140 Culvert Replacements
 1 Tunnel Rehabilitation
 1 Retaining Wall Replacement
 5 Slide Fence Replacements

Strategic Bridges and 
Structures Investments



#2 Our Partners
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What we need from our Partners
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 Honesty and Integrity

 Urgency and Quality

 Achieve ZERO TODAY



Q&A
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Thank you.   www.norfolksouthern.com 
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