Virginia Statewide Multimodal Freight Study, Final Report, 2010

Table of Contents

Part I - About This Report

Part II - Statewide Freight Study

1.0 Virginia Freight Study ...t 1
1.1 Findings and Recommendations..............cccccceiiininiiiiiniiiiinicinicccnens 1
1.2 Programmed Near-Term Projects..........cccccoviiinniiiiniiininiiiiniecces 4
1.3 Potential Longer-Term Projects ............cccccccevviiininiiiiniiiiicinccccnes 13
1.4 Potential Freight Strategies............ccccccoviiiiiiiiinniiiiiiccccce 25
1.5 Freight Plan Evaluation............cccooiiiiiiiiniiiiincccccccnes 28
2.0 Benefit-Cost Evaluation TOOl.........iiiiniiininnnniniiinnisiinssisinnssesissesssesssnes 42
2.1 INtroduction ... 42
2.2 MethodolOgY ......cccoviiiiiiiiiiiiiiiiiicc e 43
2.3 Using the Model..........cccoiiiiiiiiiiiiiiiie e 47
24 EXQMPLES .viniiiiiiiciiicttctctet ettt 50

Part III - Virginia Corridors

Interstate 64 Multimodal Corridor

Geographic Definition ...........ccccciiiiiiiiiiiiiiii e 1
Economic Profile............cccociiiiiiiiiiiiis 3
Commodity Profile...........cccccooiiiiiiiiiiiiii 8
Transportation System Facilities and Performance............ccccccveeiiiniccnnnccnnnens 12
Alternative SCeNATIOS .........ccciuiuiiiiiiiiii s 23
Key Project Recommendations.............ccccoviiiniiiiniiiiiiiicccccccccccccce 26
CONCIUSIONS ... 31

Interstate 66 Multimodal Corridor

Geographic Definition ...........cccciiiiiiiiiiiiiiiii e 1
Economic Profile...........cccccciiiiiiiiiiiiis 3
Commodity Profile..........ccccccooiiiiiiiiiiiiii 8
Transportation System Facilities and Performance...........cccccccveciinncinneccnnnnns 11
Alternative SCeNATios .........ccciuiuiiiiiiiii s 18
Key Project Recommendations.............cccoviiiininiiiiiiiiiccccccccccccce 21
CONCIUSIONS ...t 25

Interstate 77 Multimodal Corridor
Geographic Definition .........c.ccocuiiiiiiiiiiiiii s 1

Cambridge Systematics, Inc. i



C_______________________________________________________________________________
Virginia Statewide Multimodal Freight Study, Final Report, 2010

Economic Profile............ccccoiiiiiiiiiiiiiiis 2
Commodity Profile...........cccccooiiiiiiiiiiiiiii 7
Transportation System Facilities and Performance............ccccccveeivniecnnnccnnnnns 11
Alternative SCENATIos ..........couviiiiiiiiiiiiiiiiiciicccc e 16
Key Project Recommendations.............cccoviiiniiniiiiiiiiiicccccccccccccne 19
CONCIUSIONS ... 21

Interstate 81 Multimodal Corridor

Geographic Definition ...........ccccoiiiiiiiiiiiiiiii s 1
Economic Profile............cccooiiiiiiiiiiiiis 3
Commodity Profile...........cccccooiiiiiiiiiiiiii 8
Transportation System Facilities and Performance............ccccccveciiniccnneccnnnnns 12
Alternative SCeNATIOS .........ccciuiuiuiiiiiiiii s 20
Key Project Recommendations.............cccooviiiiiiiiiiiiiiiicccccccccccce 23
CONCIUSIONS ...ttt s 27

Interstate 95 Multimodal Corridor

Geographic Definition ...........ccociiiiiiiiiiiiiiii s 1
Economic Profile...........cccccoiiiiiiiiiiiiiins 3
Commodity Profile...........cccccooiiiiiiiiiiiiiii 9
Transportation System Facilities and Performance............ccccccveeinicinnnccnnnnns 13
Alternative SCeNATIOs .........ccciuiuiiiiiiiiicii s 23
Key Project Recommendations.............cccccciviviiiiininiiiininiiiiiniiccccees 26
CONCIUSIONS ...t s 32

U.S. 13 Multimodal Corridor

Geographic Definition ...........ccccciiiiiiiiiiiiiiii s 1
Economic Profile...........cciiiiiiiniieiiccieceeeee e 2
Commodity Profile...........cccccooiiiiiiiiiiiiiii 8
Transportation System Facilities and Performance............ccccccveeivniccnnnccnnnnns 12
Alternative SCENATIOS ........covviiriiiiiiicieieieietctcccc s 20
Key Project Recommendations.............ccccciviviiiiininiiiinininiiiicccccccnes 23
CONCIUSIONS ... 28

U.S. 17 Multimodal Corridor

Geographic Definition ...........cccocuiiiiiiiiiiiiiiiic e 1
Economic Profile...........cciiiiniciicceceeeee e 4
Commodity Profile...........ccooiiiiiiiiiiiiiiiiiic e 9
Transportation System Facilities and Performance.............ccccoeiiiniiiinniinnns 13
Alternative SCENATIOS ........covuiiiiiiiiiieieieeictccc s 23
Key Project Recommendations.............ccccccciviiiiiiininiiiininiiiiiicccccecces 26
CONCIUSIONS ...t 32

U.S. 29 Multimodal Corridor
Geographic Definition ...........cccocuiiiiiiiiiiiiii s
Economic Profile............ccoiiiiii s
Commodity Profile...........cooiiiiiiiiiiiiiiiiiiicc e
Transportation System Facilities and Performance.............cccccoeiiiniiiinninnnns 1

N 0 W

ii Cambridge Systematics, Inc.



C______________________________________________________________________
Virginia Statewide Multimodal Freight Study, Final Report, 2010

ATRCTNIATIVE SCONATIOS ..ot e e e et e e e et eeeeeeeeeeeeeeeesasneeesaseeeesaannneenan 20
Key Project Recommendations.............cccoviiiniiiiiiiiiiiiicccccccccces 24
CONICIUSIONIS -ttt e e e e e e e e eeeeeee e e eeaseeeessaneeeeseaneaeeseaneeeessenneesaaee 28

U.S. 58 Multimodal Corridor

Geographic Definition ...........ccociiiiiiiiiiiiii s 1
Economic Profile............cccooiiiiiiiiiiiis 3
Commodity Profile...........cccccooiiiiiiiiiiiiii 8
Transportation System Facilities and Performance............ccccccveeiiniccnnnccnnnnns 11
Alternative SCeNATIOS .........cccuiuiuiiiiiiiiiic s 22
Key Project Recommendations.............cccoviiiniiiiiniiiiiiiiicccccccccccne 25
CONCIUSIONS ... s 32
U.S. 220 Multimodal Corridor
Geographic Definition ...........cccoceviiiiiiiiiiiii e 1
Economic Profile............ccccciiiiiiiiiiiiiiiis 2
Commodity Profile............ccccooiiiiiiiiiiiiiiii 8
Transportation System Facilities and Performance............ccccccveciinicinneccnnnnns 11
Alternative SCeNATIOS .........ccciuiuiiiiiiiiiici s 17
Key Project Recommendations.............cccoouviiiiiiiiiiiiniiiiiicccccccccccce 21
CONCIUSIONS ...t s 24
U.S. 460 Multimodal Corridor
Geographic Definition ...........ccccviiiiiiiiiiiii e 1
Economic Profile............ccccooiiiiiiiiiiiiiiis 3
Commodity Profile............ccccooiiiiiiiiiiiiii 9
Transportation System Facilities and Performance...........cccccccvecinicinneccnnnnns 13
Alternative SCeNATIOS .........ccciuiuiiiiiiiiiii s 24
Key Project Recommendations.............ccccoviiivininiiiiiiniiiiiccccccccccne 27
CONCIUSIONS ... s 33
Northern Virginia Subregion
Geographic Definition ...........cccociiiiiiiiiiiiiii e 1
Economic Profile............ccccoiiiiiiiiiiiiiiis 3
Commodity Profile............ccccooiiiiiiiiiiiiiii 8
Transportation System Facilities and Performance............ccccccveeivnicinneccnnnnns 11
Alternative SCeNATIOS .........ccciuiuiiiiiiiiiii s 17
Key Project Recommendations.............cccccciviviiiiininiiiinininiiiicicccccecces 20
CONCIUSIONS ...t 23
Hampton Roads Subregion
Geographic Definition ...........cccccciiiiiiiiiiiiiiiiic e 1
Economic Profile............ccccoiiiiiiiiiiiiiiii s 3
Commodity Profile...........cccccooiiiiiiiiiiiiiii 8
Transportation System Facilities and Performance............ccccccveeiinncinneccnnnnns 12
Alternative SCENATIOS ........covviiiiiiiiiiiicieeiicicccc e 22
Key Project Recommendations..............cccccciviviiiiiiiniiiinniniiinicccccceces 25
CONCIUSIONS ...t 30

Cambridge Systematics, Inc. iii



C_______________________________________________________________________________
Virginia Statewide Multimodal Freight Study, Final Report, 2010

Richmond Subregion

Geographic Definition ..........ccovuiiiiiiiiiiiiiiiic e 1
Economic Profile............ccccoiiiiiiiiiiiiiiis 3
Commodity Profile...........cccccooiiiiiiiiiiiiii 9
Transportation System Facilities and Performance............ccccccveeivniccnnnccnnnnns 13
Alternative SCeNATIOS .........ccciuiuiiiiiiiii s 21
Key Project Recommendations.............ccooviiiniiniiiiiiiiccccccccccccne 24
CONCIUSIONS ... s 27

Roanoke Subregion

Geographic Definition ...........cccoceiiiiiiiiiiiiiii e 1
Economic Profile............ccccoiiiiiiiiiiiiiins 3
Commodity Profile...........cccccooiiiiiiiiiiiiii 8
Transportation System Facilities and Performance...........cccccccveciiniccnneccnnnnns 11
Alternative SCeNATIOS .........ccciuiuiiiiiiiiiiii s 19
Key Project Recommendations.............cccoviiiniiiiiiiiiiiiiccccccccccccne 22
CONCIUSIONS ...t 25

iv Cambridge Systematics, Inc.



Virginia Statewide Multimodal Freight Study, Final Report, 2010

List of Tables

Part II - Statewide Freight Plan

1.1 Programmed Near-Term Projects, SUmmary............cccccoeovvviivininnnnnnnninccnns 4
1.2 Programmed Near-Term Projects, Defail.............cccccccceiiiiiniiininininniiiinicnns 5
1.3 Potential Longer-Term Projects, SUmmary ... 13
1.4 Potential Longer-Term Projects, Detail ............cccccccuiuiuiiiiiiiiniiiiiiiiiineeeiennns 14
1.5 DPotential Freight Strategies............cccocooviiiiiiiiiiiiiiiics 25
1.6 Selected Monetized Transportation Benefits, Year 2035..........cccccovvevvnnecnennnee 34
1.7 Selected Monetized Economic Benefits, Year 2035............ccccoeeiviniiiiiinniicnnnne. 35
1.8 Freight Share of High-Ranking Near-Term Highway Projects............ccccccccccee.. 37
1.9 Freight Share of High-Ranking Potential Longer-Term Highway Projects ......... 39
21 Highway Improvement Impacts Estimated............c.cccccooviiiinniiininii, 44
2.2 Rail Improvement Impacts Estimated ..........c.ccoeoiiiiininniniiniiiiincceineens 44
2.3 Rail-Grade Separation Projects Impacts Estimated..............cccooeinniiinninnn, 45
2.4 Truck to Rail Diversion Projects Impacts Estimated .............ccccoeoeiviiiinniins 45
2.5 Seaport Expansion Projects Impacts Estimated.............ccccccoeiciiiiiniiinninn, 46
2.6 Airport Expansion Projects Impacts Estimated.............ccccccooeciiiiiiiinnnn, 47

Part III - Virginia Corridors
Interstate 64 Multimodal Corridor

1.  Critical Commodities Inbound, Outbound, and Internal on Interstate 64
Corridor by Tons (2004) ......c.cvvvvueueiririeieiririeieeieeeeeeeeeeeeeee et ens 9

2. Critical Commodities Inbound, Outbound, and Internal on Interstate 64
Corridor by Value (2004) ........covueueirreieiineeereeeeieee et ens 10

Cambridge Systematics, Inc. \4



C_______________________________________________________________________________
Virginia Statewide Multimodal Freight Study, Final Report, 2010

3. Trading Partners by Tonnage for the Interstate 64 Corridor Domestic Inbound

and Outbound (2004) ..........ceovrerieiirreeieeeere e 10
4.  Trading Partners by Value for the Interstate 64 Corridor Domestic Inbound

and Outbound (2004) ..........ceovririeriirrieeireeeee e 11
5. Interstate 64 Intermodal CoNNECtion...........cccouvveueuiiinieieerinieireceeeeeeeeees 12
6. Interstate 64 Summary of Lane Widths ..........ccccoviiinniiiniicecce 13
7. Interstate 64 Road Condition by Jurisdiction............cccceeiiviviiiiniiiniciinee 15
8. Virginia’s Freight Railroads ...........ccccccooiiiiiiiiiiiiiiccccc, 17
9.  I-64 Multimodal Corridor Warehouse and Distribution Facilities ........................ 22
10. Cargo Airport Performance.............cccooeeiiiiiiiiniiiiiiiniciicccecseees 23
11. I-64 Multimodal Corridor Project List ...........cccccoeviiiiiiiiiiiniiiiiniiiccce, 28

Interstate 66 Multimodal Corridor

1.  Critical Commodities Inbound, Outbound, and Internal on Interstate 66

Corridor by Tons (2004) ........ccccuvueuiiiiiiiiiiiiiiiiciecece s 9
2. Critical Commodities Inbound, Outbound, and Internal on Interstate 66

Corridor by Value (2004) ........ccoeuiiviiiiiiiiiiiniiciiicecees s 10
3. Trading Partners by Tonnage for the Interstate 66 Corridor Domestic Inbound

and Outbound (2004) ........coecerieirieinieireircececeee ettt 10
4.  Trading Partners by Value for the Interstate 66 Corridor Domestic Inbound

and Outbound (2004) ........cccoereireiinieineicictecee ettt 11
5. Interstate 66 Intermodal ConnNections............ccceeeiiiiiinininiin e 11
6. Interstate 66 Summary of Lane Widths ............cccociiinie, 12
7. Interstate 66 Road Condition by Jurisdiction............cccceeeiiiviiiiniiiniiinee, 13
8. Virginia’s Freight Railroads ..., 15
9. Interstate 66 Warehouse and Distribution Facilities...........ccccccoeevivinicennecennnnns 17
10. Cargo Airport Performance...........ccocooviiiiiniiiiiiiiiiiiiiiiccccccnas 17
11. 1-66 Multimodal Corridor Project List .........ccccccevvrieiiinneciineccnecceeeeeeeee 23

vi Cambridge Systematics, Inc.



C______________________________________________________________________
Virginia Statewide Multimodal Freight Study, Final Report, 2010

Interstate 77 Multimodal Corridor

1.  Critical Commodities Inbound, Outbound, and Internal on Interstate 77

Corridor by Tons, 2004.........c.ccvoueueueirrieieinieieieiieeieeeeee ettt ens 9
2. Critical Commodities Inbound, Outbound, and Internal on Interstate 77

Corridor by Value, 2004 .........ccocueoivirieieiirieieiieeeeeieeeeeee et es 9
3.  Trading Partners by Tonnage for the Interstate 77 Corridor Domestic Inbound

ANA OUIDOUNA, 2004 ... e e e e e e e e e e eeeeeeesreeeeeesreeesessneees 10
4.  Trading Partners by Value for the Interstate 77 Corridor Domestic Inbound

ANA OUIDOUNA, 2004 ... e e e e e e eeeeeeeeeeeeereeeeeesreeeeesseees 10
5. Interstate 77 Intermodal Connections ............cccccceeuriiiiiiiiiiinininiiiiceenas 11
6. Interstate 77 Summary of Lane Widths ..........ccccoviiinniiiicieccee 11
7. Interstate 77 Road Condition by County ..........ccccccciiiiiiiiiiiiiiiiiiiiccs 13
8.  Virginia’s Freight Railroads ... 13
9. Interstate 77 Warehouse and Distribution Facilities ...........ccccocooiiniiiininnns 16
10 I-77 Multimodal Corridor Project List ..........cccccoviiiiiiiiiiiiiiiiniciincccce, 20

Interstate 81 Multimodal Corridor

1.  Critical Commodities Inbound, Outbound, and Internal on Interstate 81

Corridor by Tons, 2004........c.ccveueueueirrieieirinieietieeieeieee ettt 9
2. Critical Commodities Inbound, Outbound, and Internal on Interstate 81

Corridor by Value, 2004 ..ottt 10
3. Trading Partners by Tonnage for the Interstate 81 Corridor Domestic Inbound

and Outbound, 2004 ..............cccoiiiiniiiiiiii s 10
4.  Trading Partners by Value for the Interstate 81 Corridor Domestic Inbound

and Outbound, 2004 .............cccoiiiiiiiiiii s 11
5. Interstate 81 Intermodal ConNections ............ccccceeciviviiiiniiiiiiiiiiiccccns 12
6. Interstate 81 Summary of Lane Widths ..........ccccoccoiviiiiiiiiie 13
7. Interstate 81 Road Condition by Jurisdiction ............cccoceceiviviiiiniiiiniiinee, 15
8.  Virginia's Freight Railroads ..o, 17
9. Interstate 81 Warehouse and Distribution Facilities ............c.ccoccoevviiiinniinnns 19

Cambridge Systematics, Inc. vii



C_______________________________________________________________________________
Virginia Statewide Multimodal Freight Study, Final Report, 2010

10 Cargo Airport Performance ... 19
11. I-81 Multimodal Corridor Project List .........cccccoveiinneeiineccreecereeceeee 25

Interstate 95 Multimodal Corridor

1.  Critical Commodities Inbound, Outbound, and Internal on Interstate 95

Corridor by Tons, 2004........c.ccvouvueueiririeieiineieiieeeeeeeee et 10
2. Critical Commodities Inbound, Outbound, and Internal on Interstate 95

Corridor by Value, 2004 ..ottt 11
3. Trading Partners by Tonnage for the Interstate 95 Corridor Domestic Inbound

ANA OUIDOUNA, 2004 ... e e e e e e e e eeeeeeeeeeeeeeereeeseeseeeeessneees 11
4.  Trading Partners by Value for the Interstate 95 Corridor Domestic Inbound

ANA OUIDOUNA, 2004 ... e e e e e e e e e e eeeeeeereeeeeeseeeeesaneees 12
5. Interstate 95 Intermodal CoNNECtions.........c.coeveueuivirieieirinnieerecceeeeeeeeeees 13
6. Interstate 95 Summary of Lane Widths .........ccccoviiiiniiiniceecee 14
7. Interstate 95 Road Condition by Jurisdiction ..., 16
8. Virginia’s Freight Railroads ...........ccccccociiiiiiiiiiiiiiiicicccc, 18
9. Interstate 95 Warehouse and Distribution Facilities ...........ccccocoviinnnniiinnns 22
10 Cargo Airport Performance ... 23
11. 195 Multimodal Corridor Project List ..........cccccoviiiiniiiiiniiiiiiciniccce, 28

U.S. 13 Multimodal Corridor

1.  Critical Commodities Inbound, Outbound, and Internal on U.S. 13 Corridor by

TONIS, 2004ttt et e e ettt e e s es s st et e eeessssssaaaareeeessssssnaaseeeeeessnnas 9
2. Critical Commodities Inbound, Outbound, and Internal on U.S. 13 Corridor by
Valtue, 2004 ...t s 10
3.  Trading Partners by Tonnage for the U.S. 13 Corridor Domestic Inbound and
OUIDOUNA, 2004 .ottt e ettt s s s ev e e e ss st e s s s saeessssaaeesssanees 10
4.  Trading Partners by Value for the U.S. 13 Corridor Domestic Inbound and
OUIDOUNA, 2004 .ottt ettt et r et e s rea e s s s eaee s s s saeessssaaeesssanees 11
5. U.S. 13 Intermodal Connections ............cccceeiieiiiiiiiiic e 12
6. U.S. 13 Summary of Lane Widths .........cccccoiiiiiiiiiiiiiiicicce, 13

viii Cambridge Systematics, Inc.



C______________________________________________________________________
Virginia Statewide Multimodal Freight Study, Final Report, 2010

7. U.S. 13 Road Condition by County ..........cccceeiiiiiiiiiiiiiiiiiiincncceennas 14
8.  Virginia’s Freight Railroads ... 16
9. U.S. 13 Warehouse and Distribution Facilities ..........cccccccoovviiiiiiiiiiiiins 20
10 Cargo Airport Performance ... 20
11.  U.S. 13 Corridor Project List .......cccccvvieiiinneciinccieecceeeeeeeeeeeeeee e 25

U.S. 17 Multimodal Corridor

1.  Critical Commodities Inbound, Outbound, and Internal on U.S. 17 Corridor by

TONIS, 2004t e e e e e e et e eeeseeseesaaaeeeesssesessaareeeesssesssneaaeeeessannas 10
2. Critical Commodities Inbound, Outbound, and Internal on U.S. 17 Corridor by
VIAQIUE, 2004 ... e e e e e e e e e e e e eeeseeeeeeeeeaeeeseaeeeesasaeeeesaeees 11
3. Trading Partners by Tonnage for the U.S. 17 Corridor Domestic Inbound and
OUIDOUNA, 2004 ... e e e e e e e e e e e eeereeeeeereeeesasreeesesaenes 11
4.  Trading Partners by Value for the U.S. 17 Corridor Domestic Inbound and
OUIDOUNA, 2004 .ottt ettt r et e s s ra e s ssraee s s s saeessssaneesssanees 12
5. U.S. 17 Intermodal Connections ............ccceeuiiiiiiiiicci e 13
6. U.S. 17 Summary of Lane Widths .........ccccooiiiiiiiiiiiiccce 14
7. U.S.17 Road Condition by County .........ccccoceeiviviiiinniiiiniiiiinccccceeccnens 16
8.  Virginia’s Freight Railroads ... 18
9. U.S. 17 Warehouse and Distribution Facilities ............cccccocoevinninninniicns 22
10 Cargo Airport Performance.............ccooeeiviiiiininiiiiiiciccceceeeces 22
11. U.S. 17 Multimodal Corridor Project List ..., 28

U.S. 29 Multimodal Corridor

1.  Critical Commodities Inbound, Outbound, and Internal on U.S. 29 Corridor by
TONIS, 2004ttt e ettt e e s e s s st eeeeesesssssaraaeeeeessesssnaaaeeeeeessnnas 9

2. Critical Commodities Inbound, Outbound, and Internal on U.S. 29 Corridor by
VAIUE, 2004 ...ttt e e et e e e e te s e aeeeeaaeesteseeraeeeteeeeans 10

3.  Trading Partners by Tonnage for the U.S. 29 Corridor Domestic Inbound and
OUIDOUNA, 2004 ...ttt et s e rre e s s res e e s sssatessssaeessssaneesssanees 10

Cambridge Systematics, Inc. ix



C_______________________________________________________________________________
Virginia Statewide Multimodal Freight Study, Final Report, 2010

4.  Trading Partners by Value for the U.S. 29 Corridor Domestic Inbound and

OULDOUNA, 2004 ... e e e e e e e e e eere e e eeereeeeeereeeesaeraeesesaeees 11
5. U.S. 29 Intermodal CONNECIONS .........ceirveveuiirieieriirieieeereeeeereeeeeeeeeeese e 12
6. U.S. 29 Summary of Lane Widths ..o 13
7. U.S. 29 Road Condition by County ..........ccccceeuiiiiiiiiiiiiiiiciiiincneceeennas 15
8.  Virginia’s Freight Railroads ... 17
9. U.S. 29 Warehouse and Distribution Facilities ..o, 19
10 Cargo Airport Performance ... 19
11. U.S. 29 Multimodal Corridor Project List ..........cccccceiviviiiiniiiiiiiiiniccce, 25

U.S. 58 Multimodal Corridor

1.  Critical Commodities Inbound, Outbound, and Internal on U.S. 58 Corridor by

TONIS, 2004t e e e e e e et e e e e s seeeesaaaeeeeessasessaareeeesssesasnsaaeeeessannas 9
2. Critical Commodities Inbound, Outbound, and Internal on U.S. 58 Corridor by
Valtue, 2004 ...t 10
3.  Trading Partners by Tonnage for the U.S. 58 Corridor Domestic Inbound and
OUIDOUNA, 2004 ..ottt ettt ettt e et e s s e v e e s sssatessssaeessssaneesssanees 10
4.  Trading Partners by Value for the U.S. 58 Corridor Domestic Inbound and
OUIDOUNA, 2004 ..ottt ettt e et e e s rea e e e ss st e s s s saeessssaaeesssanees 11
5. U.S. 58 Intermodal Connections .............cccccueuiuiiiiiiiiiiis e 12
6. U.S.58 Summary of Lane Widths .........cccccoviiiiiiiiiiiiicicce, 13
7. U.S.58 Road Condition by Jurisdiction ............ccceeeiviviiiiiiniiiiniiiiicccen, 15
8.  Virginia’s Freight Railroads ..., 17
9. U.S. 58 Warehouse and Distribution Facilities ..o, 21
10 Cargo Airport Performance ... 21
11. U.S. 58 Multimodal Corridor Project List ........ccccoeeoirnicinnecireccereeceenene 27

U.S. 220 Multimodal Corridor

1.  Critical Commodities Inbound, Outbound, and Internal on U.S. 220 Corridor
DY TONS, 2004 ..o 9

X Cambridge Systematics, Inc.



C______________________________________________________________________
Virginia Statewide Multimodal Freight Study, Final Report, 2010

2. Critical Commodities Inbound, Outbound, and Internal on U.S. 220 Corridor

by Value, 2004 ..........ccoimiiiiiiiiiiiii s 10
3.  Trading Partners by Tonnage for the U.S. 220 Corridor Domestic Inbound and

OUIDOUNA, 2004 ... et e e e e e e e e e e eereeeeeeereeeeeereeeesasraeeeesaenes 10
4.  Trading Partners by Value for the U.S. 220 Corridor Domestic Inbound and

OUIDOUNA, 2004 ... e e e e e e e e ee e e e e e e eeeereeeeeeeraeeeesaenes 11
5. U.S. 220 Intermodal Connections ............cccciiiiiiiiiiiiie 11
6. U.S. 220 Summary of Lane Widths ..........ccccoeiiiiiiiiiiiiciicce, 12
7. U.S. 220 Road Condition by Jurisdiction .............cccccecevviiiiniiiininiiiniccce, 13
8.  Virginia’s Freight Railroads ... 15
9. U.S. 220 Warehouse and Distribution Facilities ..o, 17
10 Cargo Airport Performance ..o 17
11. U.S. 220 Multimodal Corridor Project List .........ccccccovviiiiniiiiiiiiiiiccee 22

U.S. 460 Multimodal Corridor

1.  Critical Commodities Inbound, Outbound, and Internal on Corridor by

TONIS, 2004ttt e ettt e e s e s s sttt e e e e e sssssasaareeeesssssannaaeeeeeesannas 10
2. Critical Commodities Inbound, Outbound, and Internal on Corridor by

Valtue, 2004 ...t 11
3.  Trading Partners by Tonnage for the Corridor Domestic Inbound and

OUIDOUNA, 2004 .ottt ettt et r e e s srv e e e ssratessssaeessssaneesssanees 11
4.  Trading Partners by Value for the Corridor Domestic Inbound and

OULDOUNA, 2004 .ottt ettt rrrt e e s rev et s sesate s s s saeessssaneesesanees 12
5. U.S. 460 Intermodal Connections .............ccceuiuiiiiiiiiiiie 13
6. U.S. 460 Summary of Lane Widths ..........cccccoeiiiiiiiiiiiiiiccce, 14
7. U.S.460 Road Condition by COUNLY ....cccvvvvieieiiriciciinecceeceeeeeeeeeee e 16
8.  Virginia’s Freight Railroads ... 17
9. Warehouse and Distribution Facilities ...........cccccoiiiiiiiiiniiiiiiiccns 23
10 Cargo Airport Performance ... 23

Cambridge Systematics, Inc. xi



C_______________________________________________________________________________
Virginia Statewide Multimodal Freight Study, Final Report, 2010
11. U.S. 460 Multimodal Corridor Project List .......cccceoiviveeinnicineccrecceene 29
Northern Virginia Subregion

1.  Critical Commodities Inbound, Outbound, and Internal for the Northern

Virginia Subregion by Tons, 2004..............cccccovviniiniiiniiiiiiccccccces 9
2. Critical Commodities Inbound, Outbound, and Internal for the Northern

Virginia Subregion by Value, 2004.............ccccccoovniniiininiiiiccccccccc 10
3.  Trading Partners by Tonnage for the Northern Virginia Subregion Domestic

Inbound and OUtbOUN, 2004 ..........ooe e e e e e e e 10
4.  Trading Partners by Value for the Northern Virginia Subregion Domestic

Inbound and OUtbOUNA, 2004 ..........ooe oo eeeeee e e e 11
5. Northern Virginia Intermodal Connections..............ccccccoviiiiiiinnnninniiiiienas 11
6.  Northern Virginia Subregion Summary of Lane Widths ...........ccccccoviiiinins 12
7. Northern Virginia Subregion Road Condition, by Jurisdiction .............cccccceueuees 13
8.  Virginia’s Freight Railroads ..., 15
9.  Cargo Airport Performance ... 17
10  Northern Virginia Subregion Project List ...........cccocoiiiiiiiinniiiiiiinicis 21

Hampton Roads Subregion

1.  Critical Commodities Inbound, Outbound, and Internal for the Richmond

Subregion by Tons, 2004 ..o 9
2. Critical Commodities Inbound, Outbound, and Internal for the Richmond

Subregion by Value, 2004 ..o 10
3.  Trading Partners by Tonnage for the Richmond Subregion Domestic Inbound

and Outbound, 2004 ............ccccooviiiiiiiiiic e 10
4.  Trading Partners by Value for the Richmond Subregion Domestic Inbound and

OUIDOUNA, 2004 ...ttt eevt e e ettt e s reveessssatessssaeessesaaeesssanees 11
5. Hampton Roads Subregion Intermodal Connections .............cccccceevvriiiinncnnns 12
6. Hampton Roads Subregion Summary of Lane Widths ..., 14
7. Hampton Roads Subregion Road Condition, by Jurisdiction .............ccccccccuvuennece. 16
8. Virginia’s Freight Railroads ..., 18

xii Cambridge Systematics, Inc.



C______________________________________________________________________
Virginia Statewide Multimodal Freight Study, Final Report, 2010

9. Hampton Roads Subregion Warehouse and Distribution Facilities ................... 21
10 Cargo Airport Performance ... 22
11. Hampton Roads Subregion Project List ...........cccccccciiiiiiiiiiiiiiiiiiiiiccns 27

Richmond Subregion

1.  Critical Commodities Inbound, Outbound, and Internal for the Richmond

Subregion by Tons, 2004 ..o 10
2. Critical Commodities Inbound, Outbound, and Internal for the Richmond

Subregion by Value, 2004 ... 11
3.  Trading Partners by Tonnage for the Richmond Subregion Domestic Inbound

ANA OUIDOUNA, 2004 ... e e e e e e e e e e e e eeeeeeseeeeeeseeeeessnenes 11
4.  Trading Partners by Value for the Richmond Subregion Domestic Inbound and

OUIDOUNA, 2004 ... e e e e e e e ee e e e e e e eeeeeeeeereeeesasraeesesaenes 12
5. Richmond Subregion Intermodal Connections ............cccccoevivininnnninniiicinnns 13
6. Richmond Subregion Summary of Lane Widths ............cccccccceviiiiiinniinn. 14
7. Richmond Subregion Road Condition, by Jurisdiction ............ccccceeevcvvniinnnnnne. 15
8. Virginia’s Freight Railroads ..., 17
9.  Richmond Subregion Warehouse and Distribution Facilities ...............ccccccccoce.e. 20
10 Cargo Airport Performance ... 21
11. Richmond Subregion Project List ...........cccccoceiiiiiiiiiniiiiiiiiiccccce 25

Roanoke Subregion

1.  Critical Commodities Inbound, Outbound, and Internal for the Roanoke

Subregion by Tons, 2004 .............ccccoeiiviiiiiiiniiiiiiic s 9
2. Critical Commodities Inbound, Outbound, and Internal for the Roanoke

Subregion by Value, 2004 ..o 10
3.  Trading Partners by Tonnage for the Roanoke Subregion Domestic Inbound

and Outbound, 2004 ..o 10
4.  Trading Partners by Value for the Roanoke Subregion Domestic Inbound and

OUIDOUNA, 2004 ...ttt ettt e e rrt e s s rrveessssatessssaeessssaaeesssanees 11
5. Roanoke Subregion Intermodal Connections .............ccccceeueecininiiiiniiiinicinnnns 11

Cambridge Systematics, Inc. xiii



C_______________________________________________________________________________
Virginia Statewide Multimodal Freight Study, Final Report, 2010

6. Roanoke Subregion Summary of Lane Widths ..........ccccoviiiiiinin 12
7. Roanoke Subregion Road Condition, by Jurisdiction ..............cccevvvnniiccncnenns 14
8.  Virginia’s Freight Railroads ... 16
9. Roanoke Subregion Warehouse and Distribution Facilities ............ccccccceeueiiniins 18
10 Cargo Airport Performance ... 18
11. Roanoke Subregion Project List ..........ccccccoiiiiiiiiiiiiiiiiiiiiiccas 23

xiv Cambridge Systematics, Inc.



C______________________________________________________________________
Virginia Statewide Multimodal Freight Study, Final Report, 2010

List of Figures

Part IT - Statewide Freight Study
1.1 Locations of Programmed Near-Term Projects, Statewide .............cccccevvuviiurunnnnnnns 9
1.2 Locations of Programmed Near-Term Projects, Northern Virginia Detail ............. 10

1.3 Locations of Programmed Near-Term Projects, Hampton Roads/Richmond Area

DEAIL ... 11
1.4 Locations of Programmed Near-Term Projects, Southwest Virginia Area Detail... 12
1.5 Locations of Potential Longer-Term Projects, Statewide................cccccevuvurrinunnnnnnns 21
1.6 Locations of Potential Longer-Term Projects, Northern Virginia Detail ................. 22

1.7 Locations of Potential Longer-Term Projects, Hampton Roads/Richmond Detail ... 23

1.8 Locations of Potential Longer-Term Projects, Southwest Virginia Detail ............ 24
1.9 Existing Freight Bottlenecks.............cccccocviiiiniiiiiiniiiiicnicicccccs 28
1.10 Bottlenecks Addressed by the Virginia Multimodal Freight Study ...................... 29
1.11 Remaining Bottlenecks Not Addressed.............ccccccoviviiiiiniiiinniiiiiiinicis 30
1.12 Virginia Multimodal Corridors ..o 31
1.13 Freight Congestion Index, Freight Plan versus No Action, Averaged Over All

Virginia Multimodal COrridors............ccoviiiviniiiiiiiiiiiiiniicecenes 32
1.14 Freight Congestion Index, Freight Plan versus No Action, By Individual

Multimodal COrridor ..ot 33
2.1 Project INPUt SCIeeN.........cuoviiiiiiiiiiiiiiicce e 48
2.2 Highway Improvement Data Section ... 49

Cambridge Systematics, Inc. XV



C_______________________________________________________________________________
Virginia Statewide Multimodal Freight Study, Final Report, 2010

Part III - Virginia Corridors

Interstate 64 Multimodal Corridor

1.  The Interstate 64 Multimodal Corridor ...........ccoeeiiiiiiiiii 3
2. Historic and Forecast Population Growth, 1990-2030 ........ccccccceveinecineiinecinncnns 4
3. Economic Structure, Shares of Employment by Major Industry Sector,

United States, Virginia, and I-64..............ccccccoovviiiininiiiiininiiiiinccccccceccnes 5
4.  Employment by Freight-Related Cluster in the I-64 Multimodal Corridor and

VITGINTA....eiiiiiiiiii s 7
5. Share of Employment by Cluster............c.cocccooiviiiiininiiiiniiiiicicccens 7
6.  Share of Employment by Cluster, Virginia ............cccoevvvinvniiiinciniiciiine, 7
7. Mode Share of Total Corridor Freight Tonnage, 2004...............ccccoeevvivniinnnnnnee. 8
8. Mode Share of Total Corridor Freight Value, 2004...............ccccccovivvnnnnininnnns 8
9. Directional Proportion of Total Corridor Freight Tonnage, 2004 .......................... 9
10. Directional Proportion of Total Corridor Freight Value, 2004 ............................... 9
11. Average AADT and Truck Percentages ............cccccccuiiiiiiiiiiiiiinininiinieenas 14
12, Intermodal Facilities............ccccooiiiiiiiiiiiiiiiiiiiiiccccca 16
13. Hampton Roads Freight Transportation Bottlenecks.............cccccooviviinnnininnnns 18
14. Richmond Area Transportation Bottlenecks...........ccccoveeiinieiinnncinniccennee 19
15. Virginia Freight Transportation Bottlenecks ..o 20
16. Hampton Roads Navigation Channels With Locations of Virginia Port

Authority and Maersk Terminals..........cccccoveeirinieinnncireceeeeeeeeeenee 21
17. Future Improvements to the I-64 Multimodal Corridor ...........ccceeevvneccnnnnee 25
18. Freight Congestion Index for the I-64 Corridor............cccoceiviviiiininniiiiiiiee 26

Interstate 66 Multimodal Corridor
1. The Interstate 66 Multimodal COrTIAOT ...coooeeeieeeeee et eeeees 2

2. Historic and Forecast Population Growth, 1990-2030 .........ccccceceevvnreerneeenenns 4

xVvi Cambridge Systematics, Inc.



C______________________________________________________________________
Virginia Statewide Multimodal Freight Study, Final Report, 2010

3. Economic Structure, Shares of Employment by Major Industry Sector,

United States, Virginia, and 1-66 COTFIAOT .........ccveeereeeeuirneceireeeeeeeeeeeseeeeeees 5
4. Employment by Freight-Related Cluster in I-66 Corridor and Virginia............... 7
5. Share of Employment by Cluster, I-66 Corridor ..........cccoveueevreeerenneecneeeeenns 7
6.  Share of Employment by Cluster, Virginia.........c.ccccccoveeoinneecinneccnneccennens 7
7. Mode Share of Total Corridor Freight Tonnage, 2004..............ccccccevuvnnninnnnncnns 8
8. Mode Share of Total Corridor Freight Value, 2004..............ccccccceovvivniinnnnninnns 8
9.  Directional Proportion of Total Corridor Freight Tonnage, 2004 .......................... 9
10. Directional Proportion of Total Corridor Freight Value, 2004 ............................... 9
11. Average AADT and Truck Percentages ...........ccccocooeiviviiiiiniiiinninciiiicccnens 13
12. Interstate 66 Intermodal Facilities ..o 14
13.  Northern Virginia Freight Transportation Bottlenecks............ccccccooiiininnins 16
14. Future Improvements to the Interstate 66 Corridor ..........cccoceevveeveiniiviniciiniccinenns 20
15. Freight Congestion Index for the I-66 Corridor............cccccccvviviiiiiininiiiniiiinne. 21

Interstate 77 Multimodal Corridor

1.  The Interstate 77 Multimodal Corridor ...........cccccocvviiiiniiiiiiiiiiccens 2
2. Historic and Forecast Population Growth, 1990-2030 ........ccccccceveeneinicineincnnns 3
3. Economic Structure, Shares of Employment by Major Industry Sector,

United States, Virginia and I-77 COTTidor ...........ccccovviuiiviviiiininiiiiiniicciccccnes 4
4. Employment by Freight-Related Cluster in I-77 Corridor and Virginia............... 6
5. Share of Employment by Cluster, I-77 Corridor ............cccoveecininiiiinniiiiniicinns 7
6.  Share of Employment by Cluster, Virginia...........ccccovvviviniiinnninniiiinnee. 7
7. Mode Share of Total Corridor Freight Tonnage, 2004...............cccccocevivivniicnnnnnee. 8
8. Mode Share of Total Corridor Freight Value, 2004...............cccccccovvivniinnnnnnnnns 8
9.  Directional Proportion of Total Corridor Freight Tonnage, 2004 .......................... 8
10. Directional Proportion of Total Corridor Freight Value, 2004 ............................... 8

Cambridge Systematics, Inc. xvii



C_______________________________________________________________________________
Virginia Statewide Multimodal Freight Study, Final Report, 2010

11. Average AADT and Truck Percentages ............ccccccciiiiiiiiiiiiinininnniiiiccennns 12
12. Virginia Freight Transportation Bottlenecks ............ccccccooiiiiiiiiiiininiiiiin 15
13. Future Improvements to the I-77 Corridor .......ccoeevinvecinniciecceeeee 18
14. Freight Congestion Index for the I-77 Corridor...........cccccoviiiiiiiiiinniiicicns 19

Interstate 81 Multimodal Corridor

1.  The Interstate 81 Multimodal COrridor .........cccccevurueueinnecieccreceeeeeeeee 2
2. Historic and Forecast Population Growth, 1990-2030 ........cccoceeevvreerneeenenns 4
3. Economic Structure, Shares of Employment by Major Industry Sector,

United States, Virginia and Corridor 81 .........ccovueevreeernenreerineeieeieeeeeesaeeeeenes 5
4. Employment by Freight-Related Cluster in I-81 Corridor and Virginia............... 7
5. Share of Employment by Cluster, I-81 Corridor ..........ccooveueevrneecennecrireeeeenns 7
6.  Share of Employment by Cluster, Virginia.........cccccccoeoveecinneecinnecinneecennnes 7
7. Mode Share of Total Corridor Freight Tonnage, 2004 ..............ccccccouvvnnninnnenenns 8
8. Mode Share of Total Corridor Freight Value, 2004...............cccccoccvvivniiinnnnnnns 8
9.  Directional Proportion of Total Corridor Freight Tonnage, 2004 .......................... 9
10. Directional Proportion of Total Corridor Freight Value, 2004 ............................... 9
11. Average AADT and Truck Percentages ...........ccccococeiviviiiiniiiinniciiicccnens 14
12. Interstate 81 Intermodal Facilities ..o 16
13. I-81 and Statewide Freight Transportation Bottlenecks.............ccccccceviniiiinnnnne. 18
14. Future Improvements to the Interstate 81 Corridor ..........cccocevvvevieinecnciiniccinennns 22
15. Freight Congestion Index for the I-81 Corridor..........ccococciviviiiiiininiiiiiiciee, 23

Interstate 95 Multimodal Corridor
1. The Interstate 95 Multimodal COrridor ......ooooviiiveoieiieiieieeieeeeeeee e 3
2. Historic and Forecast Population Growth, 1990-2030 ........ccccccceveinicinicenecinnenns 5

3. Economic Structure, Shares of Employment by Major Industry Sector,
United States, Virginia, and I-95..........c.cccccccovviviiiininiiiiniiiiiiniccceces 6

xviii Cambridge Systematics, Inc.



C______________________________________________________________________
Virginia Statewide Multimodal Freight Study, Final Report, 2010

4. Employment by Freight-Related Cluster in I-95 Corridor and Virginia............... 8
5. Share of Employment by Cluster, I-95 Corridor ..........ccooveueevrneenenncccreeeennns 8
6.  Share of Employment by Cluster, Virginia..........cccccoeeevveeenneecnnneenneeeenns 8
7. Mode Share of Total Corridor Freight Tonnage, 2004..............ccccccevvinnnnnunnnnenas 9
8. Mode Share of Total Corridor Freight Value, 2004...............ccccccovivinnnnininnnns 9
9.  Directional Proportion of Total Corridor Freight Tonnage, 2004 .......................... 10
10. Directional Proportion of Total Corridor Freight Value, 2004 ............................... 10
11. Average AADT and Truck Percentages ...........cccccccvvuiiiinniiiiinniiiiniiinicccns 15
12. Interstate 95 Intermodal Facilities ..o 17
13. Richmond Area Transportation Bottlenecks.............cccoccurevnenininninincinicineens 19
14. Northern Virginia Freight Transportation Bottlenecks...........ccccccoovinnninnis 20
15. Virginia Freight Transportation Bottlenecks ............ccccococcoiviiinniiniiine. 21
16. Future Improvements to the I-95 Corridor .........ccoeciveiineninenininiiincicencenens 25
17.  Freight Congestion Index for the I-95 Corridor...........cccocevviviiiiiiniiiiniiiiee, 26

U.S. 13 Multimodal Corridor

1.  The U.S. 13 Multimodal Corridor ... 2
2. Historic and Forecast Population Growth, 1990-2030 ........ccccccceveeneinicineincnnns 4
3. Economic Structure, Shares of Employment by Major Industry Sector,

United States, Virginia, and U.S. 13 COTTIdOr .........ccccuviviviiiininiiiiiiiicciicccenes 5
4. Employment by Freight-Related Cluster in U.S. 13 Corridor and Virginia.......... 7
5. Share of Employment by Cluster, U.S. 13 Corridor ...........ccccoevveivinniicinincennns 7
6.  Share of Employment by Cluster, Virginia...........cccooviivniiinnniinniciinnen, 7
7. Mode Share of Total Corridor Freight Tonnage, 2004...............cccccoceevvivruiinnnnee. 8
8. Mode Share of Total Corridor Freight Value, 2004..............cccccoccvvivniiinninninns 8
9.  Directional Proportion of Total Corridor Freight Tonnage, 2004 .......................... 9
10. Directional Proportion of Total Corridor Freight Value, 2004 ............................... 9

Cambridge Systematics, Inc. xix



C_______________________________________________________________________________
Virginia Statewide Multimodal Freight Study, Final Report, 2010

11. Average AADT and Truck Percentages ............ccccccciiiiiiiiiiiiinininnniiiiccennns 14
12.  U.S. 13 Intermodal Facilities..........c.cccocoviiiiiniiiiiiiiiiiiiiias 15
13. Hampton Roads Freight Transportation Bottlenecks.............cccccoevvinininininnnns 17
14. Virginia Freight Transportation Bottlenecks .............cccccooiiiiiiiiiiniiiiiins 18
15. Hampton Roads Navigation Channels With Locations of Virginia Port

Authority and Maersk Terminals..........cccccoveeirinieirnncireceeeeee e 19
16. Future Improvements to the U.S. 13 Corridor.......c.cccveciveninenncniecniiinicenieennens 22
17.  Freight Congestion Index for the U.S. 13 Corridor ..........ccccovveiiiniiiiniiicnnnee. 23

U.S. 17 Multimodal Corridor

1.  The U.S. 17 Multimodal Corridor ..........cccouvmeeinirieriirnecceeecereeeeeeee e 3
2. Historic and Forecast Population Growth, 1990-2030 .........ccococeevvnreernneenenns 5
3. Economic Structure, Shares of Employment by Major Industry Sector,

United States, Virginia, and U.S. 17 COTTIAOT .......ccoueuveeueuererreerireeeeireeeeereeeeenes 6
4. Employment by Freight-Related Cluster in U.S. 17 Corridor and Virginia.......... 8
5. Share of Employment by Cluster, U.S. 17 Corridor ..........ccccceevveivinniininincnnnnns 8
6.  Share of Employment by Cluster, Virginia...........cccovviiviniiinnninniiiinnen. 8
7. Mode Share of Total Corridor Freight Tonnage, 2004...............ccccoeviininuiicnnnnne. 9
8. Mode Share of Total Corridor Freight Value, 2004..............cccccoceoevivniinnnininnnns 9
9.  Directional Proportion of Total Corridor Freight Tonnage, 2004 .......................... 10
10. Directional Proportion of Total Corridor Freight Value, 2004 ............................... 10
11. Average AADT and Truck Percentages ...........ccccoceoeiviviiiiniiiinninciiiicccen, 15
12. U.S. 17 Intermodal Facilities............cccccovuiiniiiiiiiiiiiiiccccccc 17
13.  Northern Virginia Freight Transportation Bottlenecks............ccccccoviiinnnnnins 19
14. Virginia Freight Transportation Bottlenecks ............ccccocoocoivviiiinniniinee. 20
15. Hampton Roads Navigation Channels With Locations of Virginia Port

Authority and Maersk Terminals...........ccccccveeirinneinnnciccneeeeeeceeenee 21
16. Future Improvements to the U.S. 17 Corridor........ccccevveeinnicinneccneccenen 25

XX Cambridge Systematics, Inc.



C______________________________________________________________________
Virginia Statewide Multimodal Freight Study, Final Report, 2010

17. Freight Congestion Index for the U.S. 17 Corridor ..., 26

U.S. 29 Multimodal Corridor

1.  The U.S. 29 Multimodal Corridor..........ccccoimreiiniriecirrecceeeeeneeeeeeeee e 2
2. Historic and Forecast Population Growth, 1990-2030 .......ccccoceeevinreerneeenenns 4
3. Economic Structure, Shares of Employment by Major Industry Sector,

United States, Virginia, and ULS. 29 ......ccccoveivvreinneecieeeeteeeeeeeeeeeeseeseeeees 5
4. Employment by Freight-Related Cluster in U.S. 29 Corridor and Virginia.......... 7
5. Share of Employment by Cluster, U.S. 29 ........cccccoemeiirnnciineccreeceneeeeeens 7
6.  Share of Employment by Cluster, Virginia.........cccccccooveeoinneeinnncinneecnne 7
7. Mode Share of Total Corridor Freight Tonnage, 2004 ..............ccccccovvnnnininnnnns 8
8. Mode Share of Total Corridor Freight Value, 2004...............ccccccovivivnnnninnnnnns 8
9.  Directional Proportion of Total Corridor Freight Tonnage, 2004 .......................... 9
10. Directional Proportion of Total Corridor Freight Value, 2004 ............................... 9
11. Average AADT and Truck Percentages ...........ccccocoeiviviiiiiniiiinniniiiiicccen, 14
12. U.S. 29 Intermodal Facilities............cccocoeviiiiiiiiiiiiiiicccccc 16
13. Virginia Freight Transportation Bottlenecks ............ccccococciviviiinniiinniine. 18
14. Future Improvements to the U.S. 29 Corridor..........ccvevivevinenincnnincincinieinens 22
15. Freight Congestion Index for the U.S. 29 Corridor ..........ccccovviiinniiiniicinnnee 23

U.S. 58 Multimodal Corridor

1.  The U.S. 58 Multimodal COrridor ..........cccovreeinireeininecceeeeeeeeeeeee e 3
2. Historic and Forecast Population Growth, 1990-2030 ........ccccccceveineinivinecinenns 4
3. Economic Structure, Shares of Employment by Major Industry Sector,

United States, Virginia, and U.S. 58 ..........cccccoviiiviiiiiiininiiiiiiiiciccccccenes 5
4. Employment by Freight-Related Cluster in U.S. 58 Corridor and Virginia.......... 7
5. Share of Employment by Cluster, U.S. 58 .........ccccccovviiiiniiiiiniiiiiiicinicceens 7
6.  Share of Employment by Cluster, Virginia............cccocoviviviniiinnninniicinnen, 7

Cambridge Systematics, Inc. xxi



C_______________________________________________________________________________
Virginia Statewide Multimodal Freight Study, Final Report, 2010

7. Mode Share of Total Corridor Freight Tonnage, 2004..............cccccoevvnnnnnuinnnas 8
8. Mode Share of Total Corridor Freight Value, 2004...............ccccccovvivnnnnininnnns 8
9.  Directional Proportion of Total Corridor Freight Tonnage, 2004 .......................... 9
10. Directional Proportion of Total Corridor Freight Value, 2004 ............................... 9
11. Average AADT and Truck Percentages ............ccccccccuiiiiiiiiiiiiininniiiiiiccenas 14
12.  U.S. 58 Intermodal FacCilities.........ceeevirieueininieiciiciceeecce e 16
13. Hampton Roads Freight Transportation Bottlenecks..............ccccoeiiiiiiinnnee. 18
14. Virginia Freight Transportation Bottlenecks ............ccccococooiviiinnniiniinn. 19

15. Hampton Roads Navigation Channels With Locations of Virginia Port

Authority and Maersk Terminals...........ccccccoviiiiiiiiniiiiicccce, 20
16. Future Improvements to the U.S. 58 Corridor.........ccoeciveninenincniiiniiincinicinens 24
17.  Freight Congestion Index for the U.S. 58 Corridor ...........ccccovvuiivinniiiiininiiinnnee. 25

U.S. 220 Multimodal Corridor

1.  The U.S. 220 Multimodal Corridor ..o 2
2. Historic and Forecast Population Growth, 1990-2030 ........ccccccceveivvoineinrecincnnns 3
3. Economic Structure, Shares of Employment by Major Industry Sector,

United States, Virginia, and U.S. 220 ..........cccccoeueiviviiiiininiiiiiniiciinieeciececennens 4
4. Employment by Freight-Related Cluster in U.S. 220 Corridor

AN VIIGINIA ..o s 7
5. Share of Employment by Cluster, U.S. 220 ...........cccoeueiviniiiiiininiiiiniiiiiniceeens 7
6.  Share of Employment by Cluster, Virginia...........ccccoeviivniiinnninnniicinnen. 7
7. Mode Share of Total Corridor Freight Tonnage, 2004...............ccccoeevvivniinnnnnee. 8
8. Mode Share of Total Corridor Freight Value, 2004...............ccccccciiivniinnnnninnnns 8
9.  Directional Proportion of Total Corridor Freight Tonnage, 2004 .......................... 9
10. Directional Proportion of Total Corridor Freight Value, 2004 ............................... 9
11. Average AADT and Truck Percentages ............ccccccciuiiiiiiiiiiiininininiiiiieenns 13
12.  U.S. 220 Intermodal Facilities.........ccouruvieueininieieiiecieecceeeeeee e 14

xxii Cambridge Systematics, Inc.



C______________________________________________________________________
Virginia Statewide Multimodal Freight Study, Final Report, 2010

13. Virginia Freight Transportation Bottlenecks .............ccccccooiiiiiiiiiiiniiiiiis 16
14. Future Improvements to the U.S. 220 Corridor........ccovveeinneeinneccneeceneen 19
15. Freight Congestion Index for the U.S. 220 Corridor ..o 20

U.S. 460 Multimodal Corridor

1.  The U.S. 460 Multimodal COrridor ........ccccoveueiririeiiirecieeeeeeeeeeeee e 3
2. Historic and Forecast Population Growth, 1990-2030 ........cccocecevevnreerneeennnns 4
3. Economic Structure, Shares of Employment by Major Industry Sector,

United States, Virginia, and U.S. 460 ...........cccccovueueevneeinneneerineeeeeeeeeeeseeeeeees 5
4. Employment by Freight-Related Cluster in U.S. 460 Corridor

and VIrginia ..o 8
5. Share of Employment by Cluster, U.S. 460 COrridor .........cccceeveereevennreerenereeennns 8
6.  Share of Employment by Cluster, Virginia..........ccccoeeevvieennneernneenneeeenns 8
7. Mode Share of Total Corridor Freight Tonnage, 2004 ..............ccccccovvnnnnninnenns 9
8. Mode Share of Total Corridor Freight Value, 2004...............cccccccvvivniinnninninns 9
9.  Directional Proportion of Total Corridor Freight Tonnage, 2004 .......................... 10
10. Directional Proportion of Total Corridor Freight Value, 2004 ............................... 10
11. Average AADT and Truck Percentages ............cccccvvuiiiiniiiiininiiiniiiiniiccns 15
12.  U.S. 460 Intermodal Facilities............ccccoouiviiiiiiiiiiiiii 17
13. Hampton Roads Freight Transportation Bottlenecks.............cccccccoiviiiinnns 19
14. Richmond Area Transportation Bottlenecks.............cccoceeveeviineiineineininnicineens 20
15. Virginia Freight Transportation Bottlenecks ............ccccccooiiiininiiiiis 21

16. Hampton Roads Navigation Channels With Locations of Virginia Port

Authority and Maersk Terminals...........ccccccoiiiiiiiiinniiiiicce, 22
17.  Future Improvements to the U.S. 460 Corridor..........cocecuvveviveninenieinicinicinieinnenns 26
18. Freight Congestion Index for the U.S. 460 Corridor..........ccccvvivivivnninniniiinccnnns 27

Northern Virginia Subregion

1. Northern VIrginia ... 2

Cambridge Systematics, Inc. xxiii



C_______________________________________________________________________________
Virginia Statewide Multimodal Freight Study, Final Report, 2010

2. Northern Virginia Subregion, Historic and Forecast Population

Growth, 1990-2030 .......ccocuiiimiiiiiiiiiiii s 4
3. Economic Structure, Shares of Employment by Major Industry Sector,

United States, Virginia and Northern Virginia SUDTeion ............c.cccceevveeereeeennnnns 5
4. Employment by Freight-Related Cluster in Northern Virginia Subregion and

VITGINIA oottt 7
5. Share of Employment by Cluster, Northern Virginia Subregion ................c.ccccune. 7
6.  Share of Employment by Cluster, Virginia............cccoceoeviviiiicniniiinniiiniiciens 7
7. Mode Share of Total Corridor Freight Tonnage, 2004................ccccoeevvivniinnnnee. 8
8. Mode Share of Total Corridor Freight Value, 2004..............ccccccccovviviiinnnininnnns 8
9.  Directional Proportion of Total Corridor Freight Tonnage, 2004 .......................... 9
10. Directional Proportion of Total Corridor Freight Value, 2004 ............................... 9
11. Average AADT and Truck Percentages ...........ccccccvvuiiiiniiiininiiiiiiicnicccns 13
12.  Northern Virginia Intermodal Facilities............ccccccccooivniiiiniiiiiiine, 14
13.  Northern Virginia Freight Transportation Bottlenecks............ccccccooiinnnnniis 16

14. Future Improvements to Selected Facilities in the Northern Virginia Subregion 19

Hampton Roads Subregion

1. Hampton Roads Subregion ..o 3
2. Hampton Roads Subregion, Historic and Forecast Population

Growth, 1990-2030 .......cccoveiiiiiiiiiiiic 4
3. Economic Structure, Shares of Employment by Major Industry Sector,

United States, Virginia and Hampton Roads Subregion ...............ccccccevveivvniiuinicnnnnee. 5
4. Employment by Freight-Related Cluster in Hampton Roads Subregion and

VITGINIA v 7
5. Share of Employment by Cluster, Hampton Roads Subregion ...............cccceveeeueenns 7
6.  Share of Employment by Cluster, Virginia..........ccccoeeevvreennneenneecnneeeeenns 7
7. Mode Share of Total Corridor Freight Tonnage, 2004..............ccccccovvinnnnninnnnns 8
8. Mode Share of Total Corridor Freight Value, 2004...............cccccoovivvnnnnininnnns 8

xxiv Cambridge Systematics, Inc.



C______________________________________________________________________
Virginia Statewide Multimodal Freight Study, Final Report, 2010

9.  Directional Proportion of Total Corridor Freight Tonnage, 2004 .......................... 9
10. Directional Proportion of Total Corridor Freight Value, 2004 ............................... 9
11. Average AADT and Truck Percentages ............ccccccciiiiiiiiiiinininniiiiiceennns 15
12. Hampton Roads Subregion Intermodal Facilities.............cccoovvivininnnnnnininnnns 17
13. Hampton Roads Subregion Freight Transportation Bottlenecks........................... 19
14. Hampton Roads Navigation Channels With Locations of Virginia Port

Authority and Maersk Terminals...........ccccccoiiiiiiiiiniiiiiccce, 20
15. Future Improvements to Selected Facilities in the Hampton Roads Subregion .. 24

Richmond Subregion
1. Richmond Subregion ... 3
2. Richmond Subregion, Historic and Forecast Population Growth, 1990-2030 .... 5

3. Economic Structure, Shares of Employment by Major Industry Sector,

United States, Virginia and the Richmond SUbregion..............ccccceveeeeevvccneneeeeennnns 6
4.  Employment by Freight-Related Cluster in the Richmond Subregion and

VITGINIA. . 8
5. Share of Employment by Cluster, Richmond Subregion...............ccccceveuivvninucunnnns 8
6.  Share of Employment by Cluster, Virginia...........cccccoeoiviviiiicniniinniiiiniicinns 8
7. Mode Share of Total Corridor Freight Tonnage, 2004................ccccoeevvivniinnnnnee. 9
8. Mode Share of Total Corridor Freight Value, 2004...............ccccccccovvivniinnninnnns 9
9.  Directional Proportion of Total Corridor Freight Tonnage, 2004 .......................... 10
10. Directional Proportion of Total Corridor Freight Value, 2004 ............................... 10
11. Average AADT and Truck Percentages ...........ccccccvviiiiniiiinniniiiiniiiiiniccens 14
12. Richmond Subregion Intermodal Facilities.............c.cccccoovviiininiiinniiniiins 16
13. Richmond Area Transportation Bottlenecks.............cccoceevriniineiniiniincinieinenens 19
14. Future Improvements to Selected Facilities in the Richmond Subregion............. 23

Roanoke Subregion

1. Roanoke SUbIegion............ccviiiiiiiiiiiiiiiiiiiicc e 2

Cambridge Systematics, Inc. XXV



C_______________________________________________________________________________
Virginia Statewide Multimodal Freight Study, Final Report, 2010

2. Roanoke Subregion, Historic and Forecast Population Growth, 1990-2030 ....... 4
3. Economic Structure, Shares of Employment by Major Industry Sectot,

United States, Virginia and Roanoke SUbTeQIonN ..............ccccoevviviiuiineniiciiininiiinnen, 5
4. Employment by Freight-Related Cluster in Roanoke Subregion and Virginia . 7
5. Share of Employment by Cluster, Roanoke Subregion.............ccoeceeevveenneeenennns 7
6.  Share of Employment by Cluster, Virginia.........ccccccoeeveeoinneecinnnccneccenenen 7
7. Mode Share of Total Corridor Freight Tonnage, 2004 ..............ccccccovuvnnnnninnnnas 8
8. Mode Share of Total Corridor Freight Value, 2004...............ccccccovivinnnnininnnns 8
9.  Directional Proportion of Total Corridor Freight Tonnage, 2004 .......................... 9
10. Directional Proportion of Total Corridor Freight Value, 2004 ............................... 9
11. Average AADT and Truck Percentages ............cccccccuciiiiiiiiiiiininniiiiicenns 13
12.  Roanoke Subregion Intermodal Facilities .............ccccccoooiiiiiiiiiiiiiiiiiiis 15
13. Roanoke Subregion Freight Transportation Bottlenecks .............cccccceiniinnnnnns 17
14. Future Improvements to Selected Facilities in the Roanoke Subregion ............... 21

XXVi Cambridge Systematics, Inc.



