MARYLAND

VIRGINIA

© (o)
= \ 4 "1/ Parg
g8 193) J 7
o |/
.E ’{3" y
a 4 ’,;/w
() ff/ y Geo rgeto
Oy y 4 Wn pj
o 3 &
fnln io n Drl féd.ﬂi/;,
Ve y
v McLean

ENVIRONMENTAL ASSESSMENT
Traffic and Transportation
Technical Report

February 2020

A
@ ExpressLanes

NORTHERN EXTENSION



1-495 Express Lanes Northern Extension Traffic and Transportation Technical Report

TABLE OF CONTENTS
EXECULIVE SUIMIMALY ccciiiiinniicrissnnicsssssnicsssssriosssssrisssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss i
ES.T  INEOAUCTION ..ottt ettt ettt e sae e e et e et e bt e bt e b e sbe e e st e et e enteeneeas i
ES.1.1  Project Description and LOCAtION...........ccceerieriiieiiiesiieiiesiesie e ereereeseeseeessnessseesseesseesseenens i
ES.1.2  Purpose and Need fOr ACHON ........cecuerieieiieieieeieeieie ettt ettt sae e enee e vii
ES.2  Analysis MethOdOIOZY ......c.coviiiiiiiieiieiieiietese ettt ettt ae ettt e ssaessseenseenseesaens vii
ES.2.1  Analysis Years and SCENATIOS .......cccuervrriieriieriierieeseesteesaeeseeseesseesseesseesssesssesssesssessseesseens vii
ES.2.2  Traffic Operations Analysis Methodology...........ccccveriririenieieieeieeeeee e vii
ES.2.3  Safety and Crash Analysis MethodolOZy .........cccccveevieriieriieniiiiieieeeeree e viii
ES.3  Summary of FINAINGS......ccoouiiiiiieiiieciie ettt ettt eeebeeeereseane e e X
ES.3.1  EXisting Travel PAtternS ........cccveviiiiiiiiiiieitcieesee e ste ettt seeseaessnessseesseesaesseessnenes X
ES.3.2  Existing Conditions Traffic Operations ............ccccuereveecrieciierieeriesieseesee e esreesieeseesenessneenns X
ES.3.3  Overview of No Build and Build AIternative ...........ccceeiieiieeiieiienierieee e xi
ES.3.4  Future Conditions Traffic Operations ...........ccccuevvuerieeriecriesiesieseesee e eneesseesreesenessnenns XVviii
ES.3.5 Existing and Future Conditions Safety Analysis ........cccccovevveeveninsienenennenencenienene XXXViii
Chapter 1.0 Introduction And OrganiZation.......c..eeiceccseicssssanicssssssicsssssssesssssssesssssssssssssssesssssssessssas 1-1
1.1 PrOJECT LIMIES....uviiiiiiieiiiecie ettt ettt ettt et e e e et e steesttestbeesbeesseesseessaessseesseesseesseessaesssenssensnas 1-1
1.2 STUAY ATCA .veeiieeiie ettt ettt et e et e b e e bt e bt e sbeesbeesaeesateenbeenseenseesseesseesnneenneenseenne 1-1
1.3 History of I-495 and Project HiStOTY.......cucoiviiiiiiiiiieciiecieeie sttt 1-5
1.4 PUrpoSe and NEEA .......ooeiuiiiiiieeiie ettt e et e et e et e e nraeenbeeenrae e 1-7
1.5 ReEPOTt OTZANIZAtION .....c.uietieiiieeiie ettt ettt ettt ettt ettt e bt esteeeseeenbeenseenbeenseesneeennes 1-7
Chapter 2.0 MethodOIOZY .....cccveeeercncnrissnisssancscsnissssrosssssssssssssssessssssssasssssssssssssssasssssassssassssssssssasssssssse 2-1
2.1 Scenarios and ASSUMPLIONS ...c..eevuiirieiiieiieiiertieseeeeeeteebeeteesseesteessaesneeenseenseenseesseesseesnnesnseenne 2-1
2.1.1 Analysis Years and SCENATIOS .......cc.eruerierierirrierienienieeitetente ettt ettt ettt sbe e 2-1
2.1.2 Roadway Network Scope for Traffic ANalysis......cccceceveiviiiviieniienieiie e 2-1
2.2 I 1 o) I 107 5 1o ) o H O SRR P SRS 2-4
2.3 Travel Demand Forecasting and Development of Future Traffic Volumes...........cccccooeveeneenne. 2-6
2.4 Traffic Analysis Tools and MethodolOZY .......c..cevviiiiiieiiiieiieeeee e 2-7
2.4.1 Traffic ANAlYSiS TOOIS ....ccvieiieiieiieieee ettt ettt seeeseeeenseenseens 2-7
24.2 Measure 0f EffeCtiVEeNEss .......ccuiiiiiiiieiee et 2-9

Environmental Assessment Draft February 2020



Traffic and Transportation Technical Report [-495 Express Lanes Northern Extension

243 Simulation Model Parameters............everierieririeiieiieierieetesieei ettt s 2-10
244 Calibration of Existing VISSIM Models.........cocoiiiiiiiiiiiiiiiiieeeeeee e 2-10
2.5 Safety and Crash Analysis MethodolOgy ........cccceriiiiiiriiiiiee e 2-10
2.5.1 Existing Conditions Safety Analysis Methodology .........ccecveeiierieriinciiniieeereesee s 2-11
252 Future Conditions Safety Analysis Methodology .........ccoouveiiiiiiiiiiiniiieeeeeeeeee 2-11
2.5.3 Safety Data COlECtION .....eevuierieeiieiieieeriteree sttt et steestesaesbeesbe e seessaesseessaesssesssens 2-14
2.6 Traffic Data for Noise and Air Quality ANalysiS......ccccecviireiiriiiieiiieeiie e e 2-16
2.6.1 Traffic Data for Project-Level Noise ANalysis .......cccoeveeviiiiieiieiiiiienie e 2-16
2.6.2 Traffic Data for Project-Level Air Quality ANalysis .......cccccvevevirerieriienierienie e eee e 2-18
Chapter 3.0 Existing Transportation NetWOTKS ......ccccceevrericscssaricssssaricssssnsicssssssicssssssssssssssssssssssssssses 3-1
3.1 ROAAWAY INEEWOTK ....viiiiiiiieiiiecie ettt ettt e st staeesteesbeesaessaessseesseenseessaeseens 3-1
3.1.1 Lo S ettt ettt ettt h et h et et n e ettt et e beene et ne 3-1
3.1.2 [-495 EXPIess LANES. ...ccouiiiiiiieiiieiiie ettt ettt ettt ettt ettt et esbaeesabe e 3-2
3.1.3 Interchanges and Intersecting ROAAWAYS .......c.ccovevieiieiiieeiicie e 3-2
3.1.4 Major Traffic Operations Study Area Arterials ........cccceveueriiieiienierierie e 33
3.2 HOV and Transit FACIIHES .....c.ceverieriieieieiiee ettt et 3-4
3.2.1 HOV FaCIILIES ..ottt st et ne e 3-4
3.2.2 BUS TTANSIE ...ttt ettt ettt ettt e st e st e ebe e be e s bt e e st e snbeenteenbeebeeneas 3-5
323 LAY (13 40 3 1 TSRO 3-5
33 Bicycle and Pedestrian FaCilities ..........cceeiuierieriiiiieeii ettt 3-6
Chapter 4.0 Existing Traffic Operational Conditions .......cccceeeeicesssueicossseiccsssnrcsssssencsssssessssssssssssens 4-1
4.1 Historical Traffic Trends on [-495 COrridor .....c...ooiiiiiiiiiiiiiienieie e 4-1
4.2 Existing Traffic VOIUMES ........coooiiiiiiiiei ettt ettt et eees 4-2
4.2.1 Peaking Patterns and Existing Peak-Hour VoIumes ............ccccovveviieviienienieniecrecreereennenn 4-2
422 Existing Daily Traffic VOIUMES ........ccveviiiiiiiiiiieiicieceesee st 4-3
423 Vehicle Occupancy Data.........c.eecueerierieiieiieeiieieesiee ettt saesaesre e sbeesseenns 4-4
4.3 Origin-Destination (O-D) Patterns..........coouvieriiiiiiieiiieciie ettt eeeee s 4-5
4.4 Existing Traffic Operations and Levels 0f SErvICe.......cccvvivriiiiiiiiiiiieciie e 4-10
4.4.1 Baseline VISSIM Model Development and Calibration.............c.ceeeveeecieeenieenveeecnveennee. 4-10
442 Existing AM Freeway OPerations...........cceeeveerieereereesiuensieesseesseesseesnessessseesseessessseesssenns 4-11
443 Existing PM Freeway OPerations ...........cccecueeriereerieiieeie ettt site st ee e e s e 4-12
4.4.4 Existing Arterial OPErations ..........ccceccververeieeiieeseesieesiresreeseesseesseessaessesssessseessesseesnenns 4-13

Draft February 2020 Environmental Assessment



1-495 Express Lanes Northern Extension Traffic and Transportation Technical Report

4.5 Summary of Existing Operational DefiCiencies...........ccvrvieeriierierieiieeie e 4-21
4.5.1 Major Points 0f CONGESLION ......evuieieiiiieieeieeieie ettt ettt e e seeeneas 4-22
Chapter 5.0 Background (No Build) Transportation Network.........ccceeceeeecerescnercsvercscncesssncssnnsssnnees 5-1
5.1 Recent and Planned Improvements in Fairfax COUNtY ........cccecvevieeeieeiieeniieiieeeeecee e 5-1
5.1.1 Jones Branch Connector/Scotts Crossing Road ..........cccoeeeveiieieneiieeeceeeeeee e 5-1
5.1.2 Planned Spot Improvements in StUdy AT€a........c.cccvverveereerieniierieeieeieeeesreeseeeseresereennees 5-2
5.2 Maryland Traffic Relief Plan (TRP) and 1-495/1-270 P3 Program..........cccccoeoeevinirneneneene. 5-3
53 Regional Constrained Long-Range Plan (CLRP): Visualize 2045 ........c..cccovveevieeciieeiieeieeene, 5-6
5.3.1 ROULE 123 WIENING ....ecvvieiieieiiiieeieeieeieeste ettt eeteesseessaesteessaeasseessaesseesssesssesssesssesnses 5-6
532 Dulles Interchange Master Plan ..........ccoooiiiiiiiiiiiiiieeeeeeee e 5-6
5.33 Maryland Managed Lanes SYStEM..........cvevuierierieriiniieiiesieesieesieeseesneereesseesseessaesenesnnas 5-7
53.4 Dulles Toll Road and Tysons IMpProvements...........c..ccveeveerreereeneeseesreesreesseesseeseesnennnas 5-7
535 TransSform [=06 ........coiiiiiiieee ettt ettt st sttt aee s 5-8
5.4 Statewide Long-Range Plan (VTRANS) ....coiiiiiiieciece ettt 5-8
5.5 Summary of Background Transportation Projects..........cccvevierierieniiiiiiieeieeieeee e 5-9
Chapter 6.0 Build Transportation NetWOTK ......ccueievicseisiisecssenssensscsssicssecssecssesssssssssssssssssssessseeses 6-1
6.1 Build Alternative: Mainline [-495 ..o 6-2
6.2  Proposed Access to the EXPress Lanes .........cccovviiiiiiiieniiiiieniieeieeie ettt 6-5
6.2.1 Express Lanes Access in 2025 (Opening YEar) .....cccecvverveevreerreerieereesresresresseeseesseessees 6-5
6.2.2 Express Lanes Access in 2045 (DeSiZN YEar) ....c.ccvvievieriiiiieieeieerieesresreeereeereesveeveeneas 6-5
6.3 ROULE 267 INLETCRANGE .......veeneieiieiie ettt ettt et e bt esaae et e enseenseeneeas 6-6
6.3.1 Route 267 Interchange in 2025 (OPening YEar) ........ccvueveerreevreerieerieesieesresreereesreeseessees 6-7
6.3.2 Route 267 Interchange in 2045 (DeSigN YEar) ...c.ccceeviiereerierieeieeieenieeniee e seeeneeeeeeneees 6-7
6.4  George Washington Memorial Parkway Interchange...........cccoovvevveviiiiiiiiinieeniesee e 6-8
Chapter 7.0 Future Scenarios Operational ConditiOns .......ccccceeeessvnrrccsssnerccsssnsrcssssssncssssssncsssnssessons 7-1
7.1 Overview of No Build and Build Operations Analysis.........cccccevcverieriieeniieniienienieeie e 7-1
7.2 2025 Opening Year ANALYSIS ......ececiiiiiieeiiieeiiee ettt esieeeteeesteesteeestaeesbeeesaeessseessseessseesnsseensnes 7-1
7.2.1 2025 Traffic VOIUMES .....ocvieeieieieeeeee ettt sttt ee e nes 7-1
7.2.2 2025 No Build vs Build AM Freeway Operations...........ccccceeeeeeereriesiesiesienieseeeeneeeenens 7-5
7.2.3 2025 No Build vs Build PM Freeway Operations ...........cccecveeverververvenieeeneeseesnesenenns 7-13
7.2.4 2025 No Build vs. Build Arterial Operations............cceeeeevereriesereeiesieeeeieseeeeeseeseennas 7-21
7.2.5 Summary 0f 2025 OPETALIONS .......c.eccvierieerierieiieeieeseeseeseesresreeseesseesseesseesseesssesssessses 7-31

Environmental Assessment Draft February 2020



Traffic and Transportation Technical Report [-495 Express Lanes Northern Extension

7.3 2045 Design Year ANALYSIS......ccverierveriieeiieeieeriiesiesieseesreeseesseessaesseesseesssessesnses
7.3.1 2045 Traffic VOIUMES .....covuiiiiiiiiieiieieee ettt
7.3.2 2045 No Build vs. Build AM Freeway Operations...........c.ccceeeveeeveecreerreerenennes
7.3.3 2045 No Build vs. Build PM Freeway Operations ...........c.ccceeeveeeveecreecreenneennes
7.3.4 2045 No Build vs. Build Arterial Operations............cccceeeeveeerieescieeenveeereeennnes
7.3.5 Summary of 2045 OPETations .........cccveveerererieerieerieriesreeereesseesseeseeseessensses

Chapter 8.0 Existing and Future Safety Analysis ......cccoeeverecisvserccsssnrccsssencssssencssssnencses

8.1 Introduction and OVEIVIEW .........ccccuiiiiiiiiiiieciie ettt ettt e e e e e s veeenaee e

8.2  Existing Conditions Crash History and Safety Analysis.........ccccceeevvvevieciienieneennnnn
8.2.1 [-495 Corridor Crash History SUMMmAry ..........cccceveerieriieeiieeneeneeseesee e
8.2.2 Route 267 Crash HiStory SUMMATY .......c.cccvevieriierieiienieeie e eieesee e sne e
8.2.3 George Washington Memorial Parkway Crash History Summary ..................
8.24 Arterial Intersections Crash History Summary ..........ccccoeceeveeneeneenineieeeienn

8.3 Future Conditions Safety ANALYSIS .....ccvevierierieiieiie e eie et ere e reesaee s
8.3.1 Evaluation Approach and Process...........ccoecveiieriiniiniiniieieeeeseeeee e
8.3.2 Total Crash Prediction ..........occoeeeiiiieieiieee e
8.3.3 Freeway Crash Prediction by Segment ..........cccevvvevienieiieniieenieeneesee e
8.3.4 Arterial Crash Prediction .........coceeveerieiiiieiiieieieeeee e
8.3.5 Future Safety Analysis CONCIUSIONS .......c..ccveeveeviieriienieiie e e e eeree e eene

Chapter 9.0 RefereNCES .ccccceicerrruniensssnrecsssaniesssssnresssssnsssssssssesssssssssssssssssssssssssssssssssssssssssssss
APPENDICES

Appendix A: Project Scoping Framework Document

Appendix B: Travel Demand Modeling Methodology Memorandum

Appendix C: Travel Demand Modeling Calibration Memorandum

Appendix D: VISSIM Calibration Memorandum

Appendix E: Detailed Existing Conditions Freeway Operational Analysis Results
Appendix F: Detailed Existing Conditions Arterial Operational Analysis Results
Appendix G: Detailed Future Conditions Freeway Operational Analysis Results

Appendix H: Detailed Future Conditions Arterial Operational Analysis Results

.................. 8-1

.................. 9-1

Draft February 2020 Environmental Assessment



[-495 Express Lanes Northern Extension Traffic and Transportation Technical Report

Appendix I: Future Scenarios Sensitivity Analyses

Appendix J: Safety and Crash Analysis Technical Memorandum

FIGURES

Figure ES-1. I-495 Express Lanes Northern Extension Vicinity..........cocooeevininnenieninenenenenceeseee v
Figure ES-2. 1-495 Express Lanes Northern Extension Project Limits ..........ccceeeiieiiieiiie e \
Figure ES-3. Traffic Operations Analysis StUdy ATCa........c.ccccverierieriieriiieriiesieseesee e ereereesreeseeesenesneens vi
Figure ES-4. Existing and Build Alternative Typical Sections............cceceeieenieniieniieiiiececececeeeen xvii
Figure ES-5. 2025 No Build and Build — AM Peak Period Average Speeds, 1-495 GP Lanes.................. XX

Figure ES-6. 2025 No Build and Build — AM Peak Period Person Throughput, [-495 Northbound......... XXi
Figure ES-7. 2025 No Build and Build — AM Peak Period Person Throughput, I-495 Southbound......... xXi
Figure ES-8. 2025 No Build and Build — PM Peak Period Average Speeds, 1-495 GP Lanes................. XXV
Figure ES-9. 2025 No Build and Build — PM Peak Period Person Throughput, I-495 Northbound ....... XXVi
Figure ES-10. 2025 No Build and Build — PM Peak Period Person Throughput, 1-495 Southbound .....xxvi
Figure ES-11. 2045 No Build and Build — AM Peak Period Average Speeds, [-495 GP Lanes............... XXX
Figure ES-12. 2045 No Build and Build — AM Peak Period Person Throughput, 1-495 Northbound..... xxxi
Figure ES-13. 2045 No Build and Build — AM Peak Period Person Throughput, 1-495 Southbound..... xxxi
Figure ES-14. 2045 No Build and Build — PM Peak Period Average Speeds, 1-495 GP Lanes............. XXXV
Figure ES-15. 2045 No Build and Build — PM Peak Period Person Throughput, 1-495 Northbound ... xxxvi
Figure ES-16. 2045 No Build and Build — PM Peak Period Person Throughput, 1-495 Southbound ... xxxvi

Figure 1-1. I-495 Express Lanes Northern Extension Project VIicinity ........ccocevenevieninenicncniencnennee. 1-3
Figure 1-2. [-495 Express Lanes Northern Extension Project LImits..........cccccvvvevieeiieciienieneenieceeeieennnn 1-4
Figure 1-3. Current [-495 Lane SEZMENLS .......cccuecviriieciieiieiiereeieeeeeereereereesteestaesenesssessseesseessessssesseens 1-5
Figure 2-1: Project Study Area and Traffic Operations Analysis Study Area.......c.cccoceveeveneriienenceenene. 2-3
Figure 2-2. Traffic Count LOCALIONS ......c..ccieriierieiieiticiieteeteesteesteeseestaeebeesreeteessaesssessnessseessessseesseesseens 2-5
Figure 2-3: Traffic Operations VISSIM and Synchro Analysis AT€as ...........ccocevveevuenerieneneeneneneenennes 2-8
Figure 2-4: ENTRADA Processing FIOW Chart .........cccooieiiiiiiiniiiiieneneeeseeteesceee e 2-17
Figure 3-1: Bus and Rail Transit Service in [-495 NEXT Project Area .........ccccoeeevenieienenieeneeeeee e 3-7
Figure 4-1. Recent Traffic Growth Along Northbound [-495..........c.cociiiiiiiiniiee e 4-1
Figure 4-2. Recent Traffic Growth Along Southbound I-495..........c.ccoieiiiiiiiiicece e 4-2
Figure 4-3. Average Weekday Hourly Volumes along Northbound I-495 GP Lanes .........c..cccceveveennenee. 4-4

Environmental Assessment Draft February 2020



Traffic and Transportation Technical Report [-495 Express Lanes Northern Extension

Figure 4-4. Average Weekday Hourly Volumes along Southbound I-495 GP Lanes........ccccccccecveennee. 4-4
Figure 4-5. Study Area in the Context of Regional Travel Patterns ..........ccccoecvveviieiciieccie e 4-6
Figure 4-6. Trip Origins along Northbound 1-495 between the DTR and Route 193............ccccoooeeennee. 4-7
Figure 4-7. Trip Destinations along Northbound [-495 between the DTR and Route 193........................ 4-8

Figure 4-8. Average Daily Traffic Volumes at Potomac River Crossings in the Washington, D.C. Area4-9

Figure 4-9. AM Peak Hour Balanced Count vs. Simulated Throughput — Northbound 1-495 ................ 4-12
Figure 4-10. PM Peak Hour Balanced Count vs. Simulated Throughput — Northbound 1-495 ............... 4-13
Figure 4-11. Summary of Arterial HCM-Analogous LOS for AM Existing Conditions.............ccccceuuee. 4-14
Figure 4-12. Summary of Arterial HCM-Analogous LOS for PM Existing Conditions ...........c..ceceeu..... 4-18
Figure 5-1. Jones Branch Connector Project (source: Fairfax County).........cccceveeiriiriiniiineenienieneeee, 5-2
Figure 5-2. Georgetown Pike and Balls Hill Road Lane Configuration (source: WSP)..........cccecvvevivennne 5-3
Figure 5-3. Maryland Traffic Relief Programi...........ccccooiiiiiiiieiieeeee ettt 5-5
Figure 6-1. Existing and Build Alternative Typical SECtiONS ........cccueviiiiieriienienierie e 6-4
Figure 7-1: Existing and 2025 No Build AM Peak Hour Volumes - Northbound [-495..............c..c....... 7-3
Figure 7-2: Existing and 2025 No Build AM Peak Hour Volumes - Southbound 1-495....................c...... 7-3
Figure 7-3: Existing and 2025 No Build PM Peak Hour Volumes - Northbound 1-495............c.cccccceeeee. 7-4
Figure 7-4: Existing and 2025 No Build PM Peak Hour Volumes - Southbound 1-495...............c.cc....... 7-4
Figure 7-5: 2025 AM Freeway Segment Densities for [-495 Northbound GP Lanes..........c.ccccoevenennnenne. 7-6
Figure 7-6: 2025 AM Freeway Segment Densities for [-495 Southbound GP Lanes.........ccccoceeverennee. 7-6
Figure 7-7: 2025 No Build and Build — AM Peak Period Average Speeds, [-495 GP Lanes.................... 7-8
Figure 7-8. 2025 No Build and Build — AM Peak Hour Unserved Demand, [-495 Northbound ............ 7-10
Figure 7-9. 2025 No Build and Build — AM Peak Hour Unserved Demand, [-495 Southbound ............ 7-11

Figure 7-10. 2025 No Build and Build — AM Peak Period Person Throughput, -495 Northbound ....... 7-12
Figure 7-11. 2025 No Build and Build — AM Peak Period Person Throughput, 1-495 Southbound ....... 7-12

Figure 7-12: 2025 PM Freeway Segment Densities for -495 Northbound GP Lanes ...........ccccceevennne 7-14
Figure 7-13: 2025 PM Freeway Segment Densities for 1-495 Southbound GP Lanes ...........ccccccevveneenne 7-14
Figure 7-14: 2025 No Build and Build — PM Peak Period Average Speeds, 1-495 GP Lanes ................ 7-16
Figure 7-15. 2025 No Build and Build — PM Peak Hour Unserved Demand, 1-495 Northbound............ 7-18
Figure 7-16. 2025 No Build and Build — PM Peak Hour Unserved Demand, 1-495 Southbound............ 7-19

Figure 7-17. 2025 No Build and Build — PM Peak Period Person Throughput, 1-495 Northbound........ 7-20
Figure 7-18. 2025 No Build and Build — PM Peak Period Person Throughput, 1-495 Southbound........ 7-20

Draft February 2020 Environmental Assessment



[-495 Express Lanes Northern Extension

Traffic and Transportation Technical Report

Figure 7-19. Summary of Arterial HCM-Analogous LOS, 2025 AM No Build vs. Build Conditions ...7-21
Figure 7-20. 2025 AM No Build to Build Change in Arterial Intersection Operations..............cccceeveene. 7-25
Figure 7-21. Summary of Arterial HCM-Analogous LOS, 2025 PM No Build vs. Build Conditions....7-26
Figure 7-22. 2025 PM No Build to Build Change in Arterial Intersection Operations .............cccecverenenne 7-30
Figure 7-23: Existing and 2045 No Build AM Peak Hour Volumes - Northbound [-495 ..................... 7-36
Figure 7-24: Existing and 2045 No Build AM Peak Hour Volumes - Southbound 1-495 ...................... 7-37
Figure 7-25: Existing and 2045 No Build PM Peak Hour Volumes - Northbound 1-495....................... 7-37
Figure 7-26: Existing and 2045 No Build PM Peak Hour Volumes - Southbound 1-495........................ 7-38
Figure 7-27: 2045 AM Freeway Segment Densities for [-495 Northbound ...........ccceeevvvvivivieenieneennnnns 7-40
Figure 7-28: 2045 AM Freeway Segment Densities for [-495 Southbound ...........cccccoeoiiiiiiiininnncen. 7-40
Figure 7-29: 2045 No Build and Build — AM Peak Period Average Speeds, [-495 GP Lanes................ 7-42
Figure 7-30. 2045 No Build and Build — AM Peak Hour Unserved Demand, 1-495 Northbound .......... 7-44
Figure 7-31. 2045 No Build and Build — AM Peak Hour Unserved Demand, 1-495 Southbound .......... 7-45
Figure 7-32. 2045 No Build and Build — AM Peak Period Person Throughput, 1-495 Northbound ....... 7-46
Figure 7-33. 2045 No Build and Build — AM Peak Period Person Throughput, 1-495 Southbound ....... 7-46
Figure 7-34: 2045 PM Freeway Segment Densities for 1-495 Northbound...........ccccovveieiiiiicirnennn. 7-48
Figure 7-35: 2045 PM Freeway Segment Densities for 1-495 Southbound.............cccoeovevviriiniiniennnnnn, 7-48
Figure 7-36: 2045 No Build and Build — PM Peak Period Average Speeds, 1-495 GP Lanes ................ 7-50
Figure 7-37. 2045 No Build and Build — PM Peak Hour Unserved Demand, [-495 Northbound........... 7-52
Figure 7-38. 2045 No Build and Build — PM Peak Hour Unserved Demand, [-495 Southbound........... 7-53
Figure 7-39. 2045 No Build and Build — PM Peak Period Person Throughput, 1-495 Northbound........ 7-54
Figure 7-40. 2045 No Build and Build — PM Peak Period Person Throughput, 1-495 Southbound........ 7-54
Figure 7-41. Summary of Arterial HCM-Analogous LOS, 2045 AM No Build vs. Build Conditions ...7-55
Figure 7-42. 2045 AM No Build to Build Change in Arterial Intersection Operations.............c.cccveeuneens 7-59
Figure 7-43. Summary of Arterial HCM-Analogous LOS, 2045 PM No Build vs. Build Conditions....7-60
Figure 7-44. 2045 PM No Build to Build Change in Arterial Intersection Operations .............cccecveeeenne 7-64
Figure 8-1. Crash Rates per Million VMT for [-495 Northbound and Southbound Express Lanes (2013-
2017 ettt bttt h bt h bttt et a bt b e h e bt ettt et st ebe bt e bt ebenten 8-4
Figure 8-2. Crash Rates per Million VMT for 1-495 Northbound and Southbound GP Lanes (2013-2017)
................................................................................................................................................................... 8-5
Figure 8-3. Detailed DTR/DCR Hot Spot Locations (2013-2018) .......covieiiriiiiiieiieieierieeeeee e 8-8
Figure 8-4. Arterial Intersection Crashes Reported by Year (2013-2017)..c..cccvevierienciiniiieieeniienie s 8-11

Environmental Assessment

Draft February 2020



Traffic and Transportation Technical Report [-495 Express Lanes Northern Extension

Figure 8-5. Arterial Intersection Crash Rates per Million Vehicles Entering (2013-2017)........ccceeneee.. 8-12
Figure 8-6. 1-495 Interchange Zone: Route 123 and Route 267 Combined...........ccccvveeiirecirinieennnnnns 8-18
Figure 8-7. 1-495 Interchange Zone: Route 193 and GWMP Combined..........cccoceeveniniienencenencneen. 8-18
Figure 8-8. Route 267 Interchange Zone: Spring Hill Road and Dulles Toll Road...........ccccccoceeienennce. 8-18
Figure 8-9. Route 267 Interchange Zone: 1-495 (Dulles Toll Road Mainline Only).........ccccceveeniennnne 8-19
Figure 8-10. Route 267 Interchange Zone: ROULe 123........cooovieiiieiiienieniieiieiieeeree e eve e esreesiee e e 8-19
Figure 8-11. Ramp E1 from eastbound DTR and DAAR to northbound and southbound 1-495 Express Lanes
................................................................................................................................................................. 8-20
Figure 8-12. 2025 No Build and Build Predicted Crash Rates: 1-495 Interchange Areas ....................... 8-21
Figure 8-13. 2025 No Build and Build Predicted Crash Rates: Northbound 1-495 GP Lanes................. 8-22
Figure 8-14. 2025 No Build and Build Predicted Crash Rates: Southbound [-495 GP Lanes................. 8-23
Figure 8-15. 2025 No Build and Build Predicted Crash Rates: Northbound 1-495 Express Lanes......... 8-24

Figure 8-16. 2025 No Build and Build SPFs Developed for Express Lanes Predicted Crash Rate Summary
(Southbound EXPress LANES) ......cccvieevieriieriierieiieirieieesieesieesteestaessaessseesseessaesssesssesssesssesssesssessseesssesssensns 8-25

Figure 8-17. 2025 No Build and Build ISATe Predicted Crash Rate Summary for Route 267 (DTR)...8-26
Figure 8-18. 2025 No Build and Build ISATe Predicted Crash Rate Summary for Route 267 (DAAR)8-27
Figure 8-19. 2025 No Build and Build ISATe Predicted Crash Frequency Summary for 1-495 Interchange

................................................................................................................................................................. 8-28
Figure 8-20. 2025 No Build and Build ISATe Predicted Crash Frequency Summary for Northbound 1-495
GP LANES ...ttt ettt et e e ettt e bt e h et e e bt e e h bt e s bt e e bt e e eab e e e bt e e eab e e e beeenabeesats 8-29
Figure 8-21. 2025 No Build and Build ISATe Predicted Crash Frequency Summary for Southbound 1-495
GP LLANCS ..ttt h ettt et e b e bt h et ettt e b e bt e bt sh et sa bt et e b e e bt e nbeenaee 8-29
Figure 8-22. 2025 No Build and Build SPFs Developed for Express Lanes Predicted Crash Frequency
Summary for Northbound [-495 EXPress Lanes .........cccceecveeeiieiienienienie e eieeieesieesieesnesnessnessseesseessens 8-30
Figure 8-23. 2025 No Build and Build SPFs Developed for Express Lanes Predicted Crash Frequency
Summary for Southbound [-495 EXPress Lanes .........ccceecveeeiieiieniieriienie e sre et eieesieeseesenesesessseesseessens 8-31
Figure 8-24. 2025 No Build and Build ISATe Predicted Crash Frequency Summary for Route 267 (DTR)

................................................................................................................................................................. 8-32
Figure 8-25. 2025 No Build and Build ISATe Predicted Crash Frequency Summary for Route 267 (DAAR)

................................................................................................................................................................. 8-33
Figure 8-26. 2045 No Build and Build ISATe Predicted Crash Rate Summary for 1-495 GP Interchange
AATBAS .ttt et et h e bt e h et e a et et e bt e e bt eh et et et e bt e bt e e bt e ebe e ea bt et e e nbeenheesateeas 8-34
Figure 8-27. 2045 No Build and Build ISATe Predicted Crash Rate Summary for Northbound [-495 GP
LLANIES -ttt ettt et s bt e h ettt e bt e bt e b e e s bt ebe e eat e et e e bt e sheesate e 8-35

Draft February 2020 Environmental Assessment



[-495 Express Lanes Northern Extension Traffic and Transportation Technical Report

Figure 8-28. 2045 No Build and Build ISATe Predicted Crash Rate Summary for Southbound [-495 GP

Figure 8-29. 2045 No Build and Build SPFs Developed for Express Lanes Predicted Crash Rate Summary
for [-495 Northbound EXPress Lanes...........ccveciieriierieiieeiieeieeieeieeseeseesresseesseesseesseessnessnesssesssessseensns 8-37

Figure 8-30. 2045 No Build and Build SPFs Developed for Express Lanes Predicted Crash Rate Summary
for [-495 Southbound EXPress Lanes........c.cccveiierierienienieeiieeieeieeseeseeseresseesseessaesseessnesssesssesssessseenses 8-38

Figure 8-31. 2045 No Build and Build ISATe Predicted Crash Rate Summary for Route 267 (DTR)..8-39

Figure 8-32. 2045 No Build and Build ISATe Predicted Crash Rate Summary for Route 267 (DAAR)...8-
39

Figure 8-33. 2045 No Build and Build ISATe Predicted Crash Frequency Summary for 1-495 GP

INEETCRANGZE ATCAS ...cuveeieiiieiiiieeieeseeseeete et e bt e e e st estteseteesseesseessaesseesseessseasseassaensaesssesssessseenseessassseenssenns 8-40
Figure 8-34. 2045 No Build and Build ISATe Predicted Crash Frequency Summary for [-495 Northbound
(€8 o 1 4 1< OO RSOOSR RPURUSRRRONt 8-41
Figure 8-35. 2045 No Build and Build ISATe Predicted Crash Frequency Summary for [-495 Southbound
(€8 S 1 1 1< OO PUUUPRRRUSRURONt 8-42
Figure 8-36. 2045 No Build and Build SPFs Developed for Express Lanes Predicted Crash Frequency
Summary for [-495 Northbound EXPress Lanes ..........cccocverieriiniieniienieneesiesie e eieeseesseeseeesenessnesnsens 8-43
Figure 8-37. 2045 No Build and Build SPFs Developed for Express Lanes Predicted Crash Frequency
Summary for [-495 Southbound EXPress Lanes ..........ccocvevieiiiiiieiiieriesee e ere e seeeseveseveenses 8-44
Figure 8-38. 2045 No Build and Build ISATe Predicted Crash Frequency Summary for Route 267 (DTR)
................................................................................................................................................................. 8-44
Figure 8-39. 2045 No Build and Build ISATe Predicted Crash Frequency Summary for Route 267 (DAAR)
................................................................................................................................................................. 8-45
TABLES

Table ES-1. Summary of Background Transportation Projects.........cccccevveevvieiieriieniieniesicere e e xii
Table ES-2. Overall Performance Comparison for 2025 AM No Build and Build Alternative ............... xXii
Table ES-3. Overall Performance Comparison for 2025 PM No Build and Build Alternative.............. XXVil
Table ES-4. Overall Performance Comparison for 2045 AM No Build and Build Alternative ............. XXXii
Table ES-5. Overall Performance Comparison for 2045 PM No Build and Build Alternative............ XXXVil
Table ES-6. Total 1-495 Traffic Operations Study Area Predicted Crash Frequency Summary ................. x1
Table 2-1. Level of Service Criteria for Intersections (HCM 2010)........cccccvvvvieecrieciieneerieneeereereeveeneens 2-9
Table 2-2. Quantitative Safety Analysis TOOl SUMMATY .......ccoeririiiiiiiiiieieeee e 2-14

Environmental Assessment Draft February 2020



Traffic and Transportation Technical Report [-495 Express Lanes Northern Extension

Table 4-1. Origin Jurisdiction for AWDT Along Northbound [-495 at the ALMB ........cccccoceviiiininneen. 4-10
Table 4-2. Destination Jurisdiction for AWDT Along Northbound 1-495 at the ALMB ........................ 4-10
Table 4-3. VISSIM Intersection Microsimulation Delay and HCM-Analogous LOS — Existing AM Peak
HOUT L.ttt ettt et e s bt st st et et e s beesbeesateeate e beenbeesaee e 4-15
Table 4-4. Synchro Intersection Delay and LOS — Existing AM Peak Hour.........c.ccoooeiiiiiinnnnnnne 4-16
Table 4-5. VISSIM Intersection Microsimulation Delay and HCM-Analogous LOS — Existing PM Peak
HOUL .ttt b e bt e s h et s et e et e et e e bt e eb e e eateeabeembeenbee bt e sbeesaeeeateenseenne 4-19
Table 4-6. Synchro Intersection Delay and LOS — Existing PM Peak Hour .........ccccooeeiininiiiiinnne. 4-20
Table 5-1. Summary of Background Transportation Projects ...........ccevevveviverierierienienieecieereeieeieeneeens 59
Table 6-1. Express Lane Access Point ModifiCations ............ccceieviieeiieiiiiieriieciee et 6-6
Table 7-1. 2025 AM Peak Period Travel Time COMPATISON .......cccveereerreeirrereeieesieeseesnesreeseeseesseesseens 7-9
Table 7-2. 2025 PM Peak Period Travel Time COmMPariSON..........cccueerueerueenienienieeieeieesieesieesieeseeeeaee e 7-17

Table 7-3. VISSIM Intersection Microsimulation Delay and HCM-Analogous LOS — 2025 No Build vs.
Build AM Peak HOUT ......oouiiiiiiiiiiiiieceee ettt st 7-22

Table 7-4. 2025 Synchro Intersection Delay and LOS — 2025 No Build vs. Build AM Peak Hour........ 7-23

Table 7-5. VISSIM Intersection Microsimulation Delay and HCM-Analogous LOS — 2025 No Build vs.
BUild PM Peak HOUT ..ottt ettt ettt ettt sbe et e steeneeneen 7-27

Table 7-6. 2025 Synchro Intersection Delay and LOS — 2025 No Build vs. Build PM Peak Hour ........ 7-28

Table 7-7. Overall Performance Comparison for 2025 AM No Build and Build Alternative................. 7-32
Table 7-8. Overall Performance Comparison for 2025 PM No Build and Build Alternative.................. 7-34
Table 7-9. 2045 AM Peak Period Travel Time COMPATISON .......eecvverereerierieieeieerieesresreereeseesseesenenens 7-43
Table 7-10. 2045 PM Peak Period Travel Time CompPariSOn.........c.cccveeeveeereerreereeseesnesreeseesseesseesenenens 7-51

Table 7-11. VISSIM Intersection Microsimulation Delay and HCM-Analogous LOS — 2045 No Build vs.
Build AM Peak HOUT .......oouiiiiiiiiiiiccctcee ettt sttt 7-56

Table 7-12. 2045 Synchro Intersection Delay and LOS — 2045 No Build vs. Build AM Peak Hour......7-58

Table 7-13. VISSIM Intersection Microsimulation Delay and HCM-Analogous LOS — 2045 No Build vs.
Build PM Peak HOUT ......ouieieiieeee ettt ettt st ae et e sesne et e seeeneans 7-61

Table 7-14. 2045 Synchro Intersection Delay and LOS — 2045 No Build vs. Build PM Peak Hour ......7-63

Table 7-15. Overall Performance Comparison for 2045 AM No Build and Build Alternative............... 7-66
Table 7-16. Overall Performance Comparison for 2045 PM No Build and Build Alternative................ 7-68
Table 8-1. Summary of NPS Crash Data for GWMP between 1-495 and Turkey Run Interchange (2014-
2007 ettt bt h et h et a e h e bt bt a e h ettt ettt be ettt neeens 8-9
Table 8-2. Total 1-495 Traffic Operations Study Area Predicted Crash Frequency Summary................ 8-16

Draft February 2020 Environmental Assessment



[-495 Express Lanes Northern Extension Traffic and Transportation Technical Report

EXECUTIVE SUMMARY

The Virginia Department of Transportation (VDOT), in coordination with the Federal Highway
Administration (FHWA) as the lead federal agency, is evaluating an extension of the Interstate 495 (1-495)
Express Lanes along approximately three miles of 1-495, also referred to as the Capital Beltway, from their
current northern terminus in the vicinity of the Old Dominion Drive overpass to the George Washington
Memorial Parkway (GWMP) in the McLean area of Fairfax County, Virginia. The project location is shown
in the vicinity map in Figure ES-1. Pursuant to the National Environmental Policy Act (NEPA) of 1969,
as amended, and in accordance with FHWA regulations', an Environmental Assessment (EA) is being
prepared to analyze the potential social, economic, and environmental effects associated with the
improvements being evaluated. As part of the EA being prepared, VDOT is evaluating in detail the
environmental consequences of the No Build Alternative and one Build Alternative.

To support the EA, the purpose of this Traffic and Transportation Technical Report is to document:

e Existing traffic operations and safety conditions within the study area.

e Forecasted traffic volumes for future scenarios under No Build and Build conditions.
e Technical analysis and information in support of the development of alternatives.

e Traffic data needed for noise and air quality analysis to support the NEPA efforts.

e Future traffic operations and safety conditions under No Build and Build scenarios.

ES.1.1 Project Description and Location

The project extends from approximately south of the Dulles Toll Road / Route 267 interchange to the
GWMP in the vicinity of the American Legion Memorial Bridge (ALMB). Although the proposed lanes
would terminate at the GWMP, and the interchange provides a logical northern terminus for this study,
additional improvements are anticipated to extend approximately 0.3 miles north of the GWMP to provide
a tie-in to the existing road. The project also includes access ramp improvements and lane reconfigurations
along portions of the Dulles Toll Road and the Dulles International Airport Access Highway, on either side
of the Capital Beltway, from the Spring Hill Road Interchange to the Route 123 interchange. The proposed
improvements entail new and reconfigured express lane ramps and general purpose lane ramps at the Dulles
Interchange and tie-in connections to the Route 123/1-495 interchange. The project has independent utility
since it would provide a usable facility and be a reasonable expenditure of funds even if no additional
transportation improvements in the area are made.

In order to assess and document relevant resources that may be affected by the proposed project, the study
area for the EA extends beyond the immediate area of the proposed improvements described above. The
study area for the EA includes approximately four miles along 1-495 between the Route 123 interchange
and the ALMB at the Maryland state line. The study area also extends approximately 2,500 feet east along
the GWMP. Intersecting roadways and interchanges are also included in the study area, as well as adjacent
areas within 600 feet of the existing edge of pavement. The study area is a buffer around the road corridor

! NEPA and FHWA’s regulations for Environmental Impact and Related Procedures can be found at 42 USC §
4332(c), as amended, and 23 CFR § 771, respectively.
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that includes all natural, cultural, and physical resources that are analyzed in the EA. It does not represent
the limits of disturbance (LOD) of the project nor imply right-of-way acquisition or construction impact,
but rather extends beyond the project footprint to tie into the surrounding network, including tying into
future network improvements. Figure ES-2 depicts the project termini, study area, and LOD.

The existing [-495 facility within the study area currently has four northbound and four southbound general
purpose (GP) lanes, supplemented in several locations by auxiliary lanes?, acceleration/deceleration lanes
at on- and off-ramps, and collector-distributor roadways?. Grade-separated interchanges provide access to
and from 1-495 and the Jones Branch Connector; Chain Bridge Road (Route 123); the Dulles Toll Road
(DTR) and Dulles Airport Access Road (DAAR), collectively referred to as Route 267; Georgetown Pike
(Route 193); and the GWMP. North of the study area, 1-495 at the ALMB is a total of 10 lanes, including
eight GP through lanes and two auxiliary lanes that connect to Clara Barton Parkway in Maryland and the
GWMP in Virginia.

The southbound entrance onto the existing 1-495 Express Lanes and northbound exit from the 1-495 Express
Lanes occur within the study area, approximately 2,000 feet south of Old Dominion Drive, as shown in
Figure ES-2. However, drivers are permitted to use the northbound inside shoulder of the GP lanes during
peak travel periods (6 AM - 11 AM and 2 PM - 8 PM Mon - Fri). The shoulder lane terminates by merging
into the GP lanes just before reaching the GWMP interchange. All buses and vehicles with two axles can
access the 1-495 Express Lanes 24 hours a day, seven days a week. The 1-495 Express Lanes operate as
high-occupancy toll (HOT) lanes where vehicles with three or more occupants are not charged a toll. Trucks
are currently prohibited from using the [-495 Express Lanes.

The southern portion of the study area surrounding the Route 267 interchange is surrounded by high-density
commercial and residential development associated with the Tysons area. The study area between the Route
267 interchange and GWMP is comprised of suburban neighborhoods and supporting recreational areas
that border the interstate, with direct access to [-495 limited to Route 193. North of the GWMP approaching
the Maryland state line at the ALMB over the Potomac River is primarily open federal parkland associated
with the GWMP to the east and Scotts Run Nature Preserve to the west.

Traffic Operations Study Area
Figure ES-3 shows the various components of the project Study Area for the 1-495 NEXT Project:

2 An auxiliary lane is defined by the American Association of State Highway and Transportation Officials (AASHTO)
as the portion of the roadway adjoining the traveled way for speed change, turning, weaving, truck climbing,
maneuvering of entering and leaving traffic, and other purposes supplementary to through-traffic movement. Auxiliary
lanes are used to balance the traffic load and maintain a more uniform level of service on the highway. They facilitate
the positioning of drivers at exits and the merging of drivers at entrances (AASHTO, 2018).

3 Collector-distributor (C-D) roadways are supplemental facilities parallel to freeway mainlines that serve primarily
to move weaving and lane-changing associated with closely-spaced on- and off-ramps away from the freeway
mainline. C-D roadways are typically located at freeway interchanges where ramp-to-ramp weaving occurs or where
closely-spaced major arterials are present and there is minimal room for multiple freeway mainline entrance and exit
ramps.
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e Yellow — Project Footprint Study Area. The [-495 NEXT Project Footprint Study Area includes
[-495 from the Route 267 interchange to the ALMB, including all ramp termini of interchanges
over that section.

e Blue — Traffic Operations Analysis Study Area. The Traffic Operations Analysis Study Area
includes the full extent of the Project Footprint Study Area as well as one interchange north and
south on [-495, and a number of additional intersections and interchanges which directly affect
and/or are affected by operations on [-495 within the Project Footprint Study Area.
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ES.1.2 Purpose and Need for Action

The purpose and need for the extension of Express Lanes on 1-495 between Route 267 and the GWMP is
to:

* Reduce congestion — Regional travel demand forecasting shows increased traffic volumes and
travel demands as population and employment continue to grow within the region;

* Provide additional travel choices — Access to high-occupancy travel modes encourages
drivers to choose alternatives to single-occupancy travel as well as provides an option to single-
occupancy drivers to use the Express Lanes, freeing up capacity on the GP lanes; and

* Improve travel reliability — Duration and extent of congestion is expected to increase along
with population and employment growth resulting in the need for commuters to spend
additional time traveling to work. Travel times in the GP lanes are expected to continue to be
increasingly unreliable, with median peak period travel times being several multiples of free-
flow travel times and 95 percentile peak period travel times extending much longer. Express
Lanes are designed to keep traffic flowing at 45 miles per hour or faster by dynamically
adjusting tolls, allowing transit, high-occupancy, and toll-paying vehicles to have a much more
reliable trip.

A detailed description of the purpose and need for the proposed project is provided in Chapter 1 of the EA.

This section details the methodology for assessing traffic operations and safety impacts associated with the
1-495 NEXT project. Detailed information on the analysis methodology is included in Chapter 2.

ES.2.1 Analysis Years and Scenarios

Traffic operations analysis consisted of an evaluation of existing conditions (2018), No Build conditions
(2025 and 2045), and Build conditions (2025 and 2045):

* No Build conditions assume the completion of programmed transportation improvements
consistent with the regional Constrained Long-Range Plan (CLRP) but without the 1-495 Express
Lanes Northern Extension project in place.

*  Build conditions assume the incorporation of the project Preferred Alternative, which includes two
Express Lanes in each direction along 1-495 between Route 267 (Dulles Toll Road) and the GWMP,
along with four general purpose (GP) lanes in each direction along the 1-495 mainline and an
auxiliary lane in each direction between Route 267 and Route 193 (Georgetown Pike). The
construction of the Preferred Alternative is assumed to take place in phases, with the most critical
components constructed first.

ES.2.2 Traffic Operations Analysis Methodology

Traffic Operations Data Collection

In support of the project, an extensive data collection effort and subsequent data review was completed
during May and June 2018, including traffic counts, travel times, average freeway speeds from INRIX,
queue length measurements, origin-destination (O-D) data from StreetLight Data, and signal timings.

Environmental Assessment Draft February 2020
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Travel Demand Forecasting and Development of Future Traffic Volumes

Forecasts for future traffic demand were developed using the MWCOG travel demand model (version
2.3.75 using Round 9.1 Cooperative Forecasts for socioeconomic data). The MWCOG model was modified
and validated to reflect existing conditions (year 2018) in the Study Area following guidance from FHWA
and VDOT. Outputs from travel demand model runs were used to estimate growth on area roadway facilities
and at intersections. Origin-destination (O-D) routes were developed from the model and used in the
VISSIM traffic simulation models (described in the next section) to capture freeway weaving, merging, and
diverging interactions.

Traffic Analysis Tools

VISSIM Version 9.0 was used for a comprehensive network traffic analysis for the freeways, interchanges,
and adjacent intersections within the Traffic Operations Study Area limits. Surface street intersection
operations were evaluated through a combination of Synchro 10 (to develop preliminary optimization for
phasing and signal timing) and VISSIM (for microsimulation and analysis). The expanded arterial network
beyond intersections immediately adjacent to freeway interchanges in the corridor was evaluated solely
through Synchro. The VISSIM model was calibrated to reflect existing real-world conditions according to
VDOT requirements in the Traffic Operations and Safety Analysis Manual (TOSAM) (VDOT, 2015).

Traffic Operations Analysis Measure of Effectiveness
The following measures of effectiveness (MOEs) were used for the operational analysis of the roadway
network under existing and future Build and No Build conditions.

Freeway Performance Measures
e Simulated Average Speed (mph)

e Simulated Average Density (simulated vehicles per lane per mile)

*  Simulated Volume (vehicles per hour)

*  Percent of Demand Served: simulated volume (processed volumes) divided by actual volume (input
volumes).

*  Simulated Ramp Queue Length: reported average and maximum queue lengths (feet).

e Simulated Travel Time: reported for select network origin-destination travel paths (seconds).

*  Congestion Heat Maps: incremental speeds reported for aggregated lanes, by time interval (mph).

Arterial/Intersection Performance Measures
*  Control delay (Synchro) or microsimulation delay (VISSIM)
*  Queue length (feet)

ES.2.3 Safety and Crash Analysis Methodology

A safety analysis was conducted consistent with VDOT requirements. It included an analysis of existing
highway safety conditions and reported motor vehicle crashes on roads in the Study Area for a period of
five years, as well as the development of qualitative and quantitative measures to evaluate future proposed
alternatives and assess the safety effects of interstate access modifications on 1-495 and the adjacent arterial
network within the Study Area.
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Safety Data Collection
Data for the safety analysis consisted of the following:

*  Crash data from VDOT, Maryland SHA (MDSHA), and NPS for the previous five years (2013-
2017)

* Traffic data in the form of Average Annual Daily Traffic (AADT) from VDOT for the previous
five years as well as future daily traffic projections developed as part of the traffic operations
analysis

* Roadway inventory data including geometric data from existing conditions as well as proposed
future design concept plans

Existing Conditions Safety Analysis Methodology
The existing conditions quantitative safety analysis utilized historical crash data from the most recently-
available five years’ worth of data (2013-2017). It included the development of the following measures:

*  Crash density and severity histograms (developed for the mainline);

*  Crash heat maps for various crash types (developed for the mainline);

*  Crash density maps (developed for the mainlines); and

e Crash rates (fatal, injury, property damage only (PDO) and total) (developed for the mainline and
intersections).

Future Conditions Safety Analysis Methodology
For the purposes of future alternatives analysis on the [-495 corridor, a combination of three quantitative
tools were employed:

* Enhanced Interchange Safety Analysis Tool (ISATe) for assessing general purpose freeway
segments and interchanges

*  Project-Developed Express Lane Safety Performance Function (SPF) for estimating future-
year crashes in Express Lanes segments

* Extended Highway Safety Manual (HSM) Spreadsheets for estimating future-year crashes at
arterial intersections

These tools were used to estimate the number of future-year crashes for the No Build and Build Alternatives
to allow for comparison and estimate potential safety benefits.

This section provides highlights of the detailed traffic analysis and operations study that was performed for
the assessment of existing and future conditions, including a project No Build and Build Alternative.
Detailed information on the analysis is included in Chapters 4 (Existing Traffic Operational Conditions),
7 (Future Scenarios Operational Conditions), and 8 (Existing and Future Safety Analysis).

ES.3.1 Existing Travel Patterns

Although traffic has distinctive peak periods along the 1-495 corridor, increasing congestion has prolonged
these peak periods and spilled queued traffic to parallel routes such as the GWMP, Route 193, and Route
123. A typical commuting pattern might show a morning peak in one direction and an afternoon peak in
the opposite direction; however, the 1-495 NEXT Study Area experiences congestion in both directions in
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both peak periods, with the most severe congestion along northbound 1-495 due to a bottleneck at the
ALMB.

From 2002 to 2017, the AADT for 1-495 at the ALMB grew by 18 percent, with the transportation
infrastructure expanding alongside this traffic growth to include the existing [-495 Express Lanes as well
as a hard shoulder open to northbound traffic in the study area during periods of high demand. Projected
population and employment growth, particularly in Tysons, is forecasted to significantly increase in future
years and additionally strain highway capacity.

An analysis of travel patterns along I-495 using StreetLight Data, a provider of anonymized mobile device
analytics to support transportation studies, shows that trips have a wide-ranging set of origins and
destinations well outside the study area. Many trips within the study area originate in Tysons and in
locations further to the south or west, such as Dulles International Airport (IAD) and Prince William
County, and are destined for Maryland, especially areas along the 1-270 corridor. A significant amount of
travel across the ALMB is originating from or destined for jurisdictions beyond Fairfax County and
Montgomery County (the two jurisdictions directly connected by the bridge). The bridge carries a
significant amount of regional and inter-state travel. The ALMB and the 1-95/1-495 Woodrow Wilson
Bridge south of Washington, D.C. are the only two river crossings directly between Virginia and Maryland
within the vicinity of Washington, D.C. As a result, they each carry very heavy traffic volumes exceeding
200,000 vehicles per day.

ES.3.2 Existing Conditions Traffic Operations

Peak Periods and Peak Hours

Due to the oversaturated conditions and historical trends within the study area, it was determined that the
traffic analysis periods should be based upon the periods of heaviest congestion and slowest speeds along
the northbound 1-495 GP lanes as shown in the INRIX speed heat map in Exhibit 4-1 in the main body of
the report.

*  For the AM peak period from 6:45 a.m. to 9:45 a.m., the network representative hour (peak hour)
occurs between 7:45 a.m. and 8:45 a.m. Queue spillback is tied to the on-ramp from GWMP and
the weave across the ALMB, with the slowest speeds and longest queues occurring during the
representative hour.

*  For the PM peak period from 2:45 p.m. to 5:45 p.m., the network representative hour (peak hour)
occurs between 3:45 p.m. and 4:45 p.m. During the early afternoon hours between approximately
2:00 p.m. and 3:30 p.m., queue spillback and congestion along northbound 1-495 is again tied to
the on-ramp from GWMP and the weave across the ALMB. During the later afternoon hours after
approximately 3:30 p.m., queues from downstream congestion in Maryland spill back across the
ALMB, resulting in a single continuous queue. At this point, the back of the queue stabilizes for
several hours, suggesting that demand is not increasing and is being processed at the same rate as

1t arrives.

Summary of Existing Operational Deficiencies

Based on the traffic simulation results, the travel demand is higher than the existing capacity for much of
the study area under existing conditions. This is reflected in the high densities and low speeds found in
many segments in the peak directions. General characteristics of congestion on the corridor include:
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* Substantial multi-hour queues in both directions.

Bottlenecks created by major merge areas, as experienced in the northern terminus of the
study area.

Congestion from downstream impacting study area network, including areas in Maryland
north of the ALMB and congestion in Tysons south of the study area.

Bottlenecks created due to lane drops, such as the [-495 northbound GP merge where the
shoulder lane terminates.

Bi-directional demand and weaving result in congestion in both directions during both peak
periods, such as weaving along the 1-495 northbound GP lanes between the on-ramp from
Route 193 and the off-ramp to GWMP.

The on-ramp from the GWMP to [-495 northbound frequently queues back onto the
GWMP outbound/westbound mainline for several miles to as far back as the GWMP/Route
123 interchange.

As shown in Exhibit 4-1 in the main body of the report, in the northbound direction along
1-495, the AM peak period lasts almost four hours, and the PM peak period lasts for more
than six hours. In the southbound direction, the AM peak period lasts approximately two
hours and the PM peak period lasts for approximately five hours.

* Heavy volumes entering and exiting I-495 at the Route 267 interchange affect traffic in both

directions for extended periods.

Heavy demand from Route 267 entering an already congested segment of 1-495 results in
more congestion and queue spill-backs. The [-495 northbound GP on-ramp from
DTR/DAAR eastbound frequently spills back to the DTR/DAAR mainlines due to heavy
demand and congestion along [-495 northbound GP.

The 1-495 southbound GP on-ramp from DTR/DAAR eastbound creates weaving issues
along [-495 southbound, as the off-ramp to Route 123 and destinations in Tysons is just
downstream of this location.

*  Cut-through traffic on local parallel arterials creates more disturbance along mainline.
Vehicles detouring to avoid [-495 congestion create more disturbance to the flow of traffic
by exiting to use parallel arterial facilities, such as Balls Hill Road and Swinks Mill Road,
and then entering again at downstream locations along [-495, such as at Route 193.

* High-Occupancy Toll (HOT) traffic to and from the 1-495 Express Lanes and weaving in and

out from GP lanes results in severe congestion.
The speed differential as well as weaving in and out from the 1-495 Express Lanes that
have ingress and egress just north of the Route 267 interchange create congestion in the
GP lanes.

ES.3.3 Overview of No Build and Build Alternative

No Build Alternative

The No Build Alternative includes recent improvements and planned projects. Notable regional projects
outside of the study area that impact travel patterns within the study area were also included in developing
traffic forecasts for future-year scenarios. Table ES-1 provides a summary of projects included as
background improvements for both No Build and Build conditions for I-495 Project NEXT traffic analysis.
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All projects noted for completion by 2025 are included as part of 2025 No Build conditions; otherwise, the

improvements are only included for 2045 No Build conditions.

Project Description Completion /
Opening Year
Jones Branch Connector / | Construction of a four-lane roadway across 1-495 2019
Scotts Crossing Road connecting to Route 123; includes expansion of traffic
Extension signal with [-495 Express Lanes ramps and new traffic

signals east of [-495 and west of Route 123

Transform [-66 Inside the | Construction of additional eastbound lane along I-66 2021

Beltway: Eastbound eastbound between Dulles Connector Road (Route 267)

Widening and Exit 71/Glebe Road (Route 120)

Route 123 Widening Widening of Route 123 between Route 7 and [-495 to 2021
four through lanes in each direction

Georgetown Pike/Balls Dedicated northbound left-turn lane and updates to 2019

Hill Road Intersection signal phasing

Improvements

Transform [-66 Outside Construction of two Express Lanes in each direction 2022

the Beltway (along with three remaining GP lanes) between [-495

and University Boulevard; improved bus service and
transit routes, including park-and-ride lot expansions;
interchange improvements and auxiliary lanes between

interchanges
1-495 Managed Lanes in | Construction of two tolled lanes in each direction across 20254
Maryland the ALMB, around 1-495 in Maryland, and along [-270.

Includes north-facing ramp connections to GWMP
(GWMP westbound to 1-495 northbound managed lanes
and [-495 southbound managed lanes to GWMP

eastbound).
Dulles Interchange Construction of new direct access ramps from [-495 2030°
Master Plan northbound and southbound GP lanes to DAAR

westbound; reconstruction of several existing ramp
movements at interchange including C-D roads along
eastbound DTR and southbound [-495; auxiliary lanes
along [-495 GP between Route 267 and Route 193

4 A sensitivity analysis has been conducted assessing the impacts of a No Build and Build condition for Project NEXT
if the I-495 Maryland managed lanes system is not yet complete by 2025. This analysis is included as Appendix I.

5 1-495 northbound GP auxiliary lane between Route 267 and Route 193 assumed to be in place by 2025.
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Project Description Completion /
Opening Year
Dulles Toll Road All- Conversion to high-speed all-electronic tolling and 2030
Electronic Tolling removal of existing toll booths
Dulles Toll Road Urban | Construction of two-lane frontage road outside of DTR 2037
Frontage Road west of mainline between Route 7 and Spring Hill Road;
Spring Hill Road includes new direct connections from frontage road to
Tyco Road
Transform [-66 Inside the | Both directions of [-66 east of 1-495 operated as Express 2040
Beltway: Both Directions | Lanes across all lanes (HOV-3 free with EZ-Pass
Express Lanes Operations | switched to HOV-3 mode; tolled for all other vehicles)
during both peak periods.

Build Alternative
The Build Alternative will consist of the following elements:

Extending the existing four 1-495 Express Lanes from their current terminus between the I-
495/Route 267 interchange and the Old Dominion Drive overpass north approximately 1.6 miles
to the GWMP interchange, at which point the Express Lanes would seamlessly tie into the
Maryland managed lane system. In order to reduce the LOD, the extended Express Lanes would be
separated from the GP lanes by flexible delineators, consistent with the configuration of the existing
1-495 Express Lanes, requiring approximately an additional 8 feet. This eliminates the need to
provide full shoulders and concrete barrier separation in each direction, which would require an
additional 56 feet in comparison. Figure ES-4 shows a typical section for [-495, with two Express
Lanes in either direction separated by flexible delineators.

Additional GP auxiliary lanes between the Route 267 and Route 193 interchanges. North of the
Route 193 interchange, an auxiliary lane is already provided in the northbound direction; in the
southbound direction, a C-D road will take the place of an auxiliary lane. Through the entire project
area, the Build Alternative would retain the existing number of GP lanes in each direction between
the 1-495/Route 267 interchange and the GWMP.

Additional access to the Express Lanes network (described further in this section).

Improvements to 1-495 interchanges between Route 123 and GWMP (described further in this
section)

Reconstruction of 1-495 overpasses in the study area: Old Dominion Drive and Live Oak Drive
(described further in this section)

Proposed Access to the Express Lanes

The Build Alternative would provide the following access to and from the Express Lanes:

Flyover exchange ramps to provide access from the northbound [-495 GP lanes to the northbound
1-495 Express Lanes, and from the southbound 1-495 Express Lanes to the southbound 1-495 GP
lanes. These exchange ramps would be located at the Route 267 interchange.
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New Express Lanes access to and from Route 267:
Eastbound Route 267 (DTR) to northbound 1-495 Express
Westbound Route 267 (Dulles Connector Road) to northbound 1-495 Express
Southbound [-495 Express to eastbound Route 267 (DCR). This movement would tie into
an eastbound C-D road along Route 267 at the Route 267/Route 123 interchange, allowing
access to both the eastbound Dulles Connector Road and Route 123.
Note that the southbound 1-495 Express to westbound Route 267 (DTR) movement is
already provided today; additionally, the northbound 1-495 Express to westbound Route
267 (DTR) and eastbound Route 267 (DTR) to southbound 1-495 Express movements are
also provided today.

New Express Lanes access to and from GWMP:
Northbound 1-495 Express to GWMP
GWMP to southbound 1-495 Express
Note that the Maryland managed lanes system (assumed to be in place under No Build
conditions) would provide access to the movements from GWMP to northbound [-495
Maryland managed lanes and from southbound [-495 Maryland managed lanes to GWMP.

Route 267 Interchange

The Build Alternative includes significant modifications to the 1-495/Route 267 interchange, including
modifications to several of the GP ramp connections. Individual Ramp movements are discussed in detail
below and can be seen in Exhibit 6-2a in the main body of the report. Modified Access refers to movements
which are provided under the existing interchange configuration, while Additional Access refers to

movements which are not provided under the existing interchange configuration. All access provided in the
existing interchange configuration is maintained in some form through all phases of the Build Alternative.

GX: Ramp GX is a one-lane ramp which provides Additional Access from northbound [-495 GP
lanes, from and Route 123 at the [-495/Route 123 interchange, to northbound 1-495 Express Lanes.
Ramp GX would be provided via a connection from ramp G2 to ramp E1.

XG: Ramp XG is a one- lane ramp which provides Additional Access from southbound 1-495
Express Lanes to southbound 1-495 GP lanes. Ramp XG would be provided via flyover ramp
connecting ramp E2 to ramp DI.

E1: Ramp E1 provides Modified Access from eastbound DTR and eastbound DAAR to northbound
and southbound 1-495 Express Lanes, with one lane of capacity to each Express Lane facility.
Modified Access from eastbound DTR and eastbound DAAR would be provided via a C-D road
which collects traffic from the DTR and DAAR upstream of the Route 267 interchange and then
flies over eastbound DTR.

E2: Ramp E2 is a one-lane ramp which provides Additional Access from southbound 1-495 Express
Lanes to eastbound DTR.

E3: Ramp E3 is a one-lane ramp which provides Additional Access from westbound DCR to
northbound 1-495 Express Lanes. Ramp E3 merges with ramp E1 before tying into northbound I-
495 Express Lanes.

G1: Ramp G1 is a one-lane ramp which provides Modified Access from southbound 1-495 GP
lanes to eastbound DTR. Ramp G1 also provides access to Route 123 at the Route 267/Route 123
interchange via a connection to ramp D2 and subsequent connection to ramp G4.
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*  G2: Ramp G2 provides Modified Access from northbound [-495 to westbound DTR with one lane
of capacity. Ramp G2 also provides access from Route 123 at the 1-495/Route 123 interchange via
the proposed C-D road system at that interchange.

* G3: Ramp G3 is a two-lane ramp which provides Modified Access from eastbound DTR to
northbound 1-495 GP lanes. Ramp G3 will be extended to combine with ramps G10 and G9 about
before tying into northbound [-495 GP lanes about 0.6 miles downstream of the existing tie in point.

*  G4: Ramp G4 provides Modified Access from eastbound DTR to the Route 123 C-D road at the
Route 267/Route 123 interchange. Ramp G4 also provides access to the Route 123 C-D from
eastbound DAAR via a connection from ramp D2.

* G5: Ramp G5 is a two-lane ramp which provides Modified Access from southbound 1-495 GP
lanes to westbound DTR.

*  G6: Ramp G6 provides Modified Access from southbound [-495 GP lanes to the proposed Route
123 C-D road at the 1-495/Route 123 interchange with one lane of capacity.

* G7: Ramp G7 is a one-lane ramp which provides Modified Access from eastbound DTR to the
propose Route 123 C-D road at the [-495/Route 123 interchange.

* G8: Ramp G8 is a one-lane ramp which provides Modified Access from eastbound DTR to
southbound [-495 GP lanes.

* G9Y9: Ramp GY is a one-lane ramp which provides Modified Access from the Route 123 C-D road
at the 1-495/Route 123 interchange to northbound I[-495 GP lanes (provided access to the
northbound GP lanes from Route 123). Ramp G9 is provided via a connection from ramp G2 to
combined ramps G3 and G10.

* G10: Ramp G10 is a one-lane ramp which provides Modified Access from westbound DTR to
northbound 1-495. Ramp G10 is provided via a connection from the westbound DTR mainline to
ramp G3.

* D1: Ramp D1 provides Modified Access from eastbound DAAR (indirectly via eastbound DTR)
to southbound 1-495 GP lanes with one lane of capacity.

e D2: Ramp D2 provides Modified Access from eastbound DAAR to northbound 1-495 GP lanes
with one lane of capacity.

* D3: Ramp D3 is a one-lane ramp which provides Additional Access from southbound 1-495 GP

lanes to westbound DAAR.
* D4: Ramp D4 is a one-lane ramp which provides Additional Access from northbound 1-495 GP
lanes to westbound DAAR.
GWMP Interchange

The Build Alternative also includes modifications to the GWMP interchange, the northernmost interchange
on 1-495 in Virginia. These modifications can be seen in Exhibit 6-2¢ in the main body of the report. All
existing GP movements at the GWMP would be maintained under the Build Alternative but would be
modified to accommodate additional access between 1-495 Express Lanes and the GWMP provided under
the Build Alternative.

Build Alternative Phasing
The Build Alternative would be implemented in multiple phases. Opening Year improvements (assumed to
be in place by 2025 for traffic operations analysis) would include:
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The extension of the [-495 Express Lanes from the Route 267 interchange to the GWMP
interchange, at which point the Express Lanes would seamlessly tie into the Maryland managed
lanes system.

Improvements to the Route 267 interchange, including connections from the Dulles Toll Road (both
castbound and westbound) to northbound 1-495 Express and enhancements to the ramp from
eastbound DTR to northbound 1-495 GP.

Improvements to the GWMP interchange, including connections from northbound 1-495 Express
to GWMP and from GWMP to southbound 1-495 Express, and a new collector-distributor (C-D)
road design along southbound [-495 GP between the GWMP and Route 193 interchanges.

A new northbound 1-495 GP auxiliary lane between the Route 267 and Route 193.

Rebuilding of the Route 738 (Old Dominion Drive) overpass, the Live Oak Drive overpass, and
the Route 193 interchange in order to accommodate the expanded cross-section of the 1-495
mainline.

A parallel bicycle/pedestrian trail between Route 694 (Lewinsville Road) and the GWMP.

Exhibits 6-1a through 6-1e contain the concept plan sheets for the Build Alternative showing Opening

Year improvements in place. Further improvements would be implemented between 2025 (Opening Year)

and 2045 (Design Year) culminating into the Ultimate Build Configuration, which would include additional
improvements at the Route 267 interchange and improvements to the Route 123 interchanges with both I-

495 and Route 267. All improvements associated with the Build Alternative are assumed to be in place by
2045. Exhibits 6-2a through 6-2e contain the concept plan sheets for the Build Alternative showing all
improvements in place.
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ES.3.4 Future Conditions Traffic Operations

2025 AM Peak Period Summary

Total demand along 1-495 (GP plus Express) is forecasted to increase in the Build scenario along
the length of the [-495 corridor. The greatest increases in demand are in the segments between
Route 267 and GWMP, where Express Lanes are only present in the Build scenario and thus
represent a substantial capacity increase from No Build conditions. Peak hour volumes are
forecasted to increase in the Build scenario by between 2 to 9 percent in the northbound direction
and between 2 to 6 percent in the southbound direction.

Figure ES-5 provides a “heat map” comparison of average speeds between 2025 No Build and
Build conditions for the AM peak period along the [-495 GP lanes. Time of day during the peak
period is provided on the horizontal axis while location along the corridor is provided along the
vertical axis; the colors signify average speeds for each scenario. The figure indicates a more
significant presence of congestion in the No Build scenario in both directions of the 1-495 GP lanes
as compared to the Build scenario.

In the northbound direction along the 1-495 GP lanes, congestion is observed under No Build
conditions between Route 267 and Clara Barton Parkway (across the ALMB) due to heavy merging
and weaving volumes on and near the bridge. Under Build conditions, a significant reduction in
congestion is observed due to the additional capacity provided by the Express Lanes and the
reduced weaving due to the continuity of the Express Lanes. The average travel time in the
northbound GP lanes improves by approximately 3 minutes (a 24 percent improvement) in the
Build condition.

In the southbound direction along the 1-495 GP lanes, congestion is observed under No Build
conditions south of the ALMB and north of Route 267 due to weaving approaching the entrance to
the Express Lanes system as well as merging from vehicles exiting the Maryland managed lanes
system south of the ALMB. This congestion is largely mitigated under Build conditions. The
average travel time in the southbound GP lanes improves by approximately 1.5 minutes (an 11
percent improvement).

Both directions of the Express Lanes operate at or near the posted speed limit. To travel the length
of the corridor via Express Lanes under No Build conditions, vehicles must utilize the congested
GP lanes between Route 267 and GWMP as Express Lanes are not present.

Along eastbound Route 267 (DTR) there is 47 percent improvement in travel time. With the
improved operations along northbound [-495, the ramp from eastbound DTR to northbound 1-495
does not spill back to eastbound DTR, improving operations along eastbound DTR. Travel times
along the westbound DTR remain unchanged.

Over the course of the AM peak period, total persons moved along [-495 are forecasted to increase
from No Build to Build conditions by between 4 and 17 percent in the northbound direction (see
Figure ES-6) and between 6 and 21 percent in the southbound direction (see Figure ES-7),
depending upon location along the corridor.

Arterial intersection operations are largely consistent between No Build and Build conditions, as
both scenarios see the same percentage of intersections operating under failing conditions. These
failing intersections are in the Tysons area and see continued growth in demand tied to commercial
and residential growth in Tysons.
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Table ES-2 presents an overall performance comparison table for the Build alternative versus the No Build
alternative for 2025 AM conditions. The table shows that the Build alternative improves overall operations
along the 1-495 corridor given the improvement in travel times, reduction in congestion, and increase in
persons moved.
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2025 Northbound AM Peak Period Person Throughput
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Figure ES-6. 2025 No Build and Build — AM Peak Period Person Throughput, I-495 Northbound

2025 Southbound AM Peak Period Person Throughput
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2025 PM Peak Period Summary

Total demand along 1-495 (GP plus Express) is forecasted to increase in the Build scenario along
the length of the 1-495 corridor. The greatest increases in demand are in the segments between
Route 267 and GWMP, where Express Lanes are only present in the Build scenario and thus
represent a substantial capacity increase from No Build conditions. Peak hour volumes are
forecasted to increase in the Build scenario by between 10 to 29 percent in the northbound direction
and between 7 to 12 percent in the southbound direction.

Figure ES-8 provides a “heat map” comparison of average speeds between 2025 No Build and
Build conditions for the PM peak period along the [-495 GP lanes. Time of day during the peak
period is provided on the horizontal axis while location along the corridor is provided along the
vertical axis; the colors signify average speeds for each scenario. The figure indicates a more
significant presence of congestion in the No Build scenario in both directions of the 1-495 GP lanes
as compared to the Build scenario.

In the northbound direction along the 1-495 GP lanes, congestion is observed under No Build
conditions between Route 267 and Clara Barton Parkway (across the ALMB) due to heavy merging
and weaving volumes on and near the bridge, especially early in the peak period. Under Build
conditions, a significant reduction in congestion is observed due to the additional capacity provided
by the Express Lanes and the reduced weaving due to the continuity of the Express Lanes. The
average travel time in the northbound GP lanes improves by approximately 4 minutes (a 36 percent
improvement) in the Build condition.

In the southbound direction along the 1-495 GP lanes, congestion is observed under No Build
conditions south of the ALMB and north of Route 267 due to weaving approaching the left-side
entrance to the southbound Express Lanes (between Route 193 and Route 267) and downstream
right-side exit to westbound DTR, as both of these movements have heavy volumes. This
congestion is also worsened in the No Build scenario due to the southbound Maryland managed
lanes system terminating near the GWMP interchange, creating a merge that spills back upstream
in the GP lanes across the ALMB. This congestion is largely mitigated under Build conditions. The
average travel time in the southbound GP lanes improves by nearly 8 minutes (a 49 percent
improvement).

Both directions of the Express Lanes operate at or near the posted speed limit. To travel the length
of the corridor via Express Lanes under No Build conditions, vehicles must utilize the congested
GP lanes between Route 267 and GWMP as Express Lanes are not present.

Along eastbound and westbound Route 267 (DTR), travel times are essentially identical between
No Build and Build.

Over the course of the PM peak period, total persons moved along 1-495 are forecasted to increase
from No Build to Build conditions by between 8 and 37 percent in the northbound direction (see
Figure ES-9) and between 10 and 47 percent in the southbound direction (see Figure ES-10),
depending upon location along the corridor.

Arterial intersection operations see an improvement under Build conditions, as the percentage of
intersections operating at failing conditions drops from 43 percent (No Build) to 33 percent (Build),
and more than half of all intersections are LOS D or better in the Build condition, while only 33
percent are at LOS D or better in the No Build condition. Most of the failing intersections are in
the Tysons area and see continued growth in demand tied to commercial and residential growth in
Tysons.
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Table ES-3 presents an overall performance comparison table for the Build alternative versus the No Build
alternative for 2025 PM conditions. The table shows that the Build alternative improves overall operations
along the 1-495 corridor given the improvement in travel times, reduction in congestion, and increase in
persons moved. Arterial operations are also shown to improve in the PM peak hour under the Build
alternative.
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2025 Northbound PM Peak Period Person Throughput
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Figure ES-9. 2025 No Build and Build — PM Peak Period Person Throughput, 1-495 Northbound

2025 Southbound PM Peak Period Person Throughput
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2025 AM 2025 AM Build
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. freeway mainline queue
Duration of .
Congestion length and duration of
g congostion 1-495 SB GP @
Ad.dltlonal pers.ons move?d 1-495 NB (All) 16,800 (37%)
Person during peak period of Build
Throughput condition and percentage .
s 1-495 SB (All) +8,800 (47%) @
Number of intersections 12 10
operating at LOS F @
Arterial Entire Study
Operations Number of intersections Aies
operating at LOS D or 13 17 @
better
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2045 AM Peak Period Summary

Total demand along 1-495 (GP plus Express) is forecasted to increase in the Build scenario along
the length of the 1-495 corridor. The greatest increases in demand are in the segments between
Route 267 and GWMP, where Express Lanes are only present in the Build scenario and thus
represent a substantial capacity increase from No Build conditions. Peak hour volumes are
forecasted to increase in the Build scenario by between 3 to 11 percent in the northbound direction
and between 4 to 6 percent in the southbound direction.

Figure ES-11 provides a “heat map” comparison of average speeds between 2045 No Build and
Build conditions for the AM peak period along the 1-495 GP lanes. Time of day during the peak
period is provided on the horizontal axis while location along the corridor is provided along the
vertical axis; the colors signify average speeds for each scenario. The figure indicates a more
significant presence of congestion in the No Build scenario in both directions of the 1-495 GP lanes
as compared to the Build scenario.

In the northbound direction along the 1-495 GP lanes, congestion is observed under No Build
conditions between Route 267 and Clara Barton Parkway (across the ALMB) due to heavy merging
and weaving volumes on and near the bridge. Under Build conditions, a significant reduction in
congestion is observed due to the additional capacity provided by the Express Lanes and the
reduced weaving due to the continuity of the Express Lanes. The average travel time in the
northbound GP lanes improves by approximately 4 minutes (a 33 percent improvement) in the
Build condition.

In the southbound direction along the I-495 GP lanes, severe congestion is observed under No Build
conditions north of Route 193 through the northern extents of the Traffic Operations Study Area
due to queue spillback from the merge at the southern Terminus of the Maryland managed lanes
system. This congestion is significantly alleviated under Build conditions. The average travel time
in the southbound GP lanes improves by nearly 9 minutes (a 54 percent improvement).

Both directions of the Express Lanes operate at or near the posted speed limit, with the exceptions
of the termini segments in the No Build conditions due to the merge of the Express Lanes into the
GP lanes. To travel the length of the corridor via Express Lanes under No Build conditions, vehicles
must utilize the congested GP lanes between Route 267 and GWMP, as Express Lanes are not
present.

Along eastbound Route 267 (DTR) there is 75 percent improvement in travel time. With the
improved operations along northbound [-495, the ramp from eastbound DTR to northbound 1-495
does not spill back to eastbound DTR, improving operations along eastbound DTR. Travel times
along the westbound DTR remain unchanged.

Over the course of the AM peak period, total persons moved along 1-495 are forecasted to increase
from No Build to Build conditions by between 6 and 33 percent in the northbound direction (see
Figure ES-12) and between 29 and 35 percent in the southbound direction (see Figure ES-13),
depending upon location along the corridor.

Arterial intersection operations see an improvement under Build conditions, as the percentage of
intersections operating at failing conditions drops from 33 percent (No Build) to 29 percent (Build),
and more than half of all intersections are LOS D or better in the Build condition, while only 48
percent are at LOS D or better in the No Build condition. Most of the failing intersections are in
the Tysons area and see continued growth in demand tied to commercial and residential growth in
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Tysons. Improved arterial operations are observed along Route 193, most notably at the intersection
with Balls Hill Road, where the northbound approach sees a significant improvement in operations.

Table ES-4 presents an overall performance comparison table for the Build alternative versus the No Build
alternative for 2045 AM conditions. The table shows that the Build alternative improves overall operations
along the 1-495 corridor given the improvement in travel times, reduction in congestion, and increase in
persons moved.
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Freeway Average Speed Comparison
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Figure ES-11. 2045 No Build and Build — AM Peak Period Average Speeds, [-495 GP Lanes
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2045 Northbound AM Peak Period Person Throughput
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Figure ES-12. 2045 No Build and Build — AM Peak Period Person Throughput, 1-495 Northbound

2045 Southbound AM Peak Period Person Throughput
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2025 AM 2025 AM Build

Measure of Performance

Description Facility No Build Build
Value Value

Effectiveness Compared

to No Build

1-495 NB GP 12 8
[-495 NB 10 6
Express
End-to-end travel time
along the facility through 1-495 SB GP 16 8
Travel Times the Traffic Operations
Study Area, measured in [-495 SB g 6
Minutes Express
Dulles Toll
Road EB
D
ulles Toll ) 5
Road WB

Visual assessment of
Extent and . [-495 NB GP
. freeway mainline queue
Duration of .
. length and duration of
Congestion

congestion 1-495 SB GP

Additional persons moved

Person during peak period of Build
Throughput condition and percentage
increase

1-495 NB (All) 49,300 (33%)

1-495 SB (All) +9,600 (35%)

Number of intersections

O} O [C]O[C] OOl OO OIC] O

. 10 10
operating at LOS F
Arterial Entire Study
Operations Number of intersections Aies
operating at LOS D or 16 20
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2045 PM Peak Period Summary

Total demand along 1-495 (GP plus Express) is forecasted to increase in the Build scenario along
the length of the 1-495 corridor. The greatest increases in demand are in the segments between
Route 267 and GWMP, where Express Lanes are only present in the Build scenario and thus
represent a substantial capacity increase from No Build conditions. Peak hour volumes are
forecasted to increase in the Build scenario by between 3 to 20 percent in the northbound direction
and between 7 to 12 percent in the southbound direction.

Figure ES-14 provides a “heat map” comparison of average speeds between 2045 No Build and
Build conditions for the PM peak period along the [-495 GP lanes. Time of day during the peak
period is provided on the horizontal axis while location along the corridor is provided along the
vertical axis; the colors signify average speeds for each scenario. The figure indicates a more
significant presence of congestion in the No Build scenario in both directions of the 1-495 GP lanes
as compared to the Build scenario. In the northbound direction, congestion remains in the Build
scenario, but the extent and duration is lessened as compared to the No Build scenario.

In the northbound direction along the 1-495 GP lanes, severe congestion is observed under No Build
conditions spilling back from the ALMB through the Route 267 interchange and essentially through
the extents of the Traffic Operations Study Area; this congestion is worsened by spillback from the
northbound GP lanes in Maryland later in the peak period, creating a single continuous area of
congestion through the corridor. In the Build condition, the congestion in Maryland remains
generally unchanged, but the extent of the queue spillback and duration on the Virginia side,
especially south of Route 193, is not as significant as the No Build condition. This is attributable
to the additional capacity provided by the Express Lanes and reduced weaving due to the continuity
of the Express Lanes system. The average travel time in the northbound GP lanes improves by
approximately 4.5 minutes (a 16 percent improvement) in the Build condition.

In the southbound direction along the 1-495 GP lanes, severe congestion is observed under No Build
conditions north of Route 193 through the northern extents of the Traffic Operations Study Area
due to queue spillback from the merge at the southern Terminus of the Maryland managed lanes
system. This congestion is significantly alleviated under Build conditions. The average travel time
in the southbound GP lanes improves by approximately 7.5 minutes (a 49 percent improvement).
Both directions of the Express Lanes operate at or near the posted speed limit, with the exceptions
of the termini segments in the No Build conditions due to the merge of the Express Lanes into the
GP lanes. To travel the length of the corridor via Express Lanes under No Build conditions, vehicles
must utilize the congested GP lanes between Route 267 and GWMP as Express Lanes are not
present.

Along eastbound and westbound Route 267 (DTR), travel times are essentially identical between
No Build and Build.

Over the course of the PM peak period, total persons moved along 1-495 are forecasted to increase
from No Build to Build conditions by between 10 and 35 percent in the northbound direction (see
Figure ES-15) and between 16 and 32 percent in the southbound direction (see Figure ES-16),
depending upon location along the corridor.

Arterial intersection operations see an improvement under Build conditions, as the percentage of
intersections operating at failing conditions drops from 43 percent (No Build) to 33 percent (Build),
and 46 percent of intersections are LOS D or better in the Build condition, while only 33 percent
are at LOS D or better in the No Build condition. Most of the failing intersections are in the Tysons
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area and see continued growth in demand tied to commercial and residential growth in Tysons.
Along Route 193, the signalized intersections all operate at LOS E or better under No Build and
Build conditions; in the Build condition, a significant improvement in operations is realized along
the northbound approach from Balls Hill Road at Route 193, which is failing under No Build
conditions.

Table ES-5 presents an overall performance comparison table for the Build alternative versus the No Build
alternative for 2045 PM conditions. The table shows that the Build alternative improves overall operations
along the 1-495 corridor given the improvement in travel times, reduction in congestion, and increase in
persons moved. Arterial operations are also shown to improve in the PM peak hour under the Build
alternative.
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Freeway Average Speed Comparison - 1-495 GP Lanes
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Figure ES-14. 2045 No Build and Build — PM Peak Period Average Speeds, [-495 GP Lanes
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2045 Northbound PM Peak Period Person Throughput
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Figure ES-15. 2045 No Build and Build — PM Peak Period Person Throughput, I-495 Northbound

2045 Southbound PM Peak Period Person Throughput
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Figure ES-16. 2045 No Build and Build — PM Peak Period Person Throughput, I-495 Southbound
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2025 AM 2025 AM Build

Measure of Performance

Description Facility No Build Build

Value Value Compared

to No Build

Effectiveness

1-495 NB GP 28 24 @
I-4
95 NB 16 6 @
Express
End-to-end travel time
along the facility through ~ 1-495 SB GP 15 8 @
Travel Times the Traffic Operations
Study Area, measured in [-495 SB 7 6
Minutes Express @
Dulles Toll
Road EB 2 2
Dulles Toll ) )
Road WB
Extent and Visual ass?ss.ment of 1-495 NB GP @
. freeway mainline queue
Duration of .
Congestion length and duration of
g congestion 1-495 SB GP @
Ad.dltlonal pers.ons move?d 1-495 NB (All) 17,800 (35%)
Person during peak period of Build
Throughput condition and percentage .
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Arterial Entire Study
Operations Number of intersections Aies
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ES.3.5 Existing and Future Conditions Safety Analysis

Existing Conditions Crash History

Over the five-year period analysis period (2013-2017), there were a total of 1,736 crashes reported on the
4.6-mile section of 1-495 (northbound and southbound) between the Route 7 interchange and the ALMB
over the Potomac River. This section of 1-495 includes the 1-495 GP lanes, approximately 2.85 miles of the
[-495 Express Lanes between Route 7 and the current northern terminus north of the Dulles Toll Road
interchange, and approximately 22 ramps to and from [-495. During this five-year period, there were no
fatal crashes, 455 injury crashes, and 1,281 property damage only (PDO) crashes reported in the freeway
corridor.

Of the 1,736 of crashes reported within the study area between 2013 and 2017, the predominant crash type
along the [-495 corridor is Rear-End-type crashes. Approximately 59 percent of all crashes were Rear-End
collisions, compared to 22 percent Side-Swipe (same direction) crashes, 8 percent Angle crashes, 8 percent
Run-Off-Road crashes, and 3 percent Other crashes.

Northbound 1-495 GP Lanes

The crash rate for northbound 1-495 from Route 7 to the ALMB is worse than the southbound crash rate
between the same termini. Moreover, the crash rate for this northbound section is approximately 100 percent
higher than the statewide crash rate. The injury crash rate is 25 percent higher than the statewide injury
crash rate. The predominant type of crashes in the northbound GP lanes are Rear-End and Same-Direction
Side-Swipe crashes. Traffic congestion in the study area significantly influences the safety conditions.

Rear-End and Side-Swipe crashes tend to typically be prominent in congested corridors.
The following three segments of I-495 experience the highest number of Rear-End crashes:

*  Northbound I-495 from Route 267 to Route 193, with 145 crashes;
*  Northbound [-495 from the off-ramp to Route 193 to the on-ramp from Route 193, with 67 crashes
*  Northbound I-495 from the off-ramp to GWMP to the on-ramp from GWMP, with 60 crashes.

Northbound 1-495 Express Lanes

Compared to the statewide average crash rates from 2013 through 2017 for interstate facilities within
Virginia, the crash rate for the northbound Express Lanes section of [-495, exclusive of the existing northern
terminus and the transition section to the GP lanes, was approximately 17 percent lower. The injury crash
rate is 71 percent lower than the statewide injury crash rate. This can be attributed to the reduced congestion
and improved level of service offered to commuters using the Express Lanes.

Southbound 1-495 GP Lanes

Compared with the statewide average crash rates from 2013 through 2017 for interstate facilities within
Virginia, the southbound section of 1-495 between the ALMB and Route 7 exhibited an approximately 11
percent lower crash rate. The injury crash rate is 42 percent lower than the statewide injury crash rate. The
predominant types of crashes in the southbound GP lanes are Rear-End and Same-Direction Side-Swipe
crashes. This implies that, in addition to the congestion, merging and lane-changing maneuvers executed
influence traffic safety in the study area.
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Southbound 1-495 Express [Lanes
Compared with the statewide average crash rates from 2013 through 2017 for interstate facilities within

Virginia, the southbound Express Lanes section of -495 exhibited an approximately 27 percent lower crash
rate. The injury crash rate is 55 percent lower than the statewide injury crash rate. This can again be
attributed to the reduced congestion and improved level offered to commuters using the Express Lanes.

Route 267

During the data collection period, there were 181 reported crashes on the Dulles Toll Road/Dulles
Connector Road (DTR/DCR) mainline, 61 crashes reported on the eastbound ramps to 1-495, and 10 crashes
reported on the westbound off-ramp to 1-495 northbound.

From the analysis, five “Hot Spots” were identified which in total account for 44 percent of crashes along
the DTR/DCR study area:

* Hot Spot 1: westbound approach to the DTR mainline toll plaza

* Hot Spot 2: westbound weave area between the 1-495 and Spring Hill interchanges

* Hot Spot 3: diverge area of the eastbound DTR exit ramps to 1-495

*  Hot Spot 4: eastbound weave area between the on-ramp from southbound 1-495 and off-ramps to
Route 123

* Hot Spot 5: diverge area along the eastbound DTR ramps to 1-495 where drivers must properly lane
position for the exit onto either northbound or southbound 1-495

GWMP

Crash data obtained from NPS indicates two primary areas of significant crash activity: the ramps to and
from the Turkey Run turnaround and the gore area for westbound GWMP to the 1-495 ramps. The crash
frequency of the Turkey Run Ramps is likely due to limited geometrics and very short acceleration and
deceleration lanes. The crash activity at the gore area may be due to late lane changes or unsafe diverging
maneuvers by motorists.

Future Conditions Crash Predictions

In Table ES-6, the crash frequency results from the 2025 No Build and Build conditions are compared with
the crash frequency results from the 2045 No Build and Build conditions. These numbers represent the total
predicted crashes in the Traffic Operations Study Area, including GP lanes, Express Lanes, and arterials.
The total number of predicted crashes per year is anticipated to decrease in the 2045 No Build case
compared to the 2025 No Build case due to CLRP improvements included within the study area (including
the Maryland Traffic Relief Plan). Similarly, the total number of predicted crashes per year is anticipated
to decrease in the 2045 Build case compared to the 2025 Build case.

For the 2025 No Build and Build scenarios, no improvements to 1-495 on the Maryland side of the Potomac
River (the Maryland Traffic Relief Plan) were assumed to be included. This represents a conservative
(worst-case) assessment of safety conditions for 2025. The improvements to 1-495 on the Maryland side of
the river were assumed to be in place for both No Build and Build conditions for 2045.
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Table ES-6. Total 1-495 Traffic Operations Study Area Predicted Crash Frequency Summary

Total General Purpose, Express,
and Arterial Intersection
Year | Scenario Predicted Crash Frequency

(crashes/year)

No Build 278.1 583.3 861.4

2025
Build 280.2 588.2 868.4
No Build 254.9 563.2 818.1

2045
Build 226.8 426.1 652.9

Under analyzed 2025 conditions, the Build condition has positive safety impacts on the 1-495 corridor as
well as the surrounding arterial network as compared to No Build conditions by improving throughput and
reducing congestion in both directions of the 1-495 corridor. However, if no improvements are constructed
or undertaken in Maryland at the Express Lanes northern terminus of the 1-495 NEXT project, it is
anticipated there will be some potential safety concerns by introducing additional merge and diverge
conflicts into the currently congested area of the GWMP and ALMB.

For 2045 conditions, the Build condition produces significant overall safety benefits as compared to No
Build conditions by efficiently moving a greater volume of traffic with significantly reduced congestion in
both directions of the [-495 corridor. With the full Express Lanes network extended into Maryland, it is
anticipated that the corridor will operate at a much-improved level of safety as compared to No Build
conditions. Comprehensively, the project is a significant improvement in overall safety.
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CHAPTER 1.0 INTRODUCTION AND ORGANIZATION

The Virginia Department of Transportation (VDOT), in coordination with the Federal Highway
Administration (FHWA) as the lead federal agency, is evaluating an extension of the Interstate 495 (1-495)
Express Lanes along approximately three miles of 1-495, also referred to as the Capital Beltway, from their
current northern terminus in the vicinity of the Old Dominion Drive overpass to the George Washington
Memorial Parkway (GWMP) in the McLean area of Fairfax County, Virginia. The project location is shown
in the vicinity map in Figure 1-1. Pursuant to the National Environmental Policy Act (NEPA) of 1969, as
amended, and in accordance with FHWA regulations®, an Environmental Assessment (EA) is being
prepared to analyze the potential social, economic, and environmental effects associated with the
improvements being evaluated. As part of the EA being prepared, VDOT is evaluating in detail the
environmental consequences of the No Build Alternative and one Build Alternative.

To support the EA, the purpose of this Traffic and Transportation Technical Report is to document:

e Existing traffic operations and safety conditions within the study area.

e Forecasted traffic volumes for future scenarios under No Build and Build conditions.
e Technical analysis and information in support of the development of alternatives.

e Traffic data needed for noise and air quality analysis to support the NEPA efforts.

e Future traffic operations and safety conditions under No Build and Build scenarios.

The project extends from approximately south of the Dulles Toll Road / Route 267 interchange to the
GWMP in the vicinity of the American Legion Memorial Bridge (ALMB). Although the proposed lanes
would terminate at the GWMP, and the interchange provides a logical northern terminus for this study,
additional improvements are anticipated to extend approximately 0.3 miles north of the GWMP to provide
a tie-in to the existing road. The project also includes access ramp improvements and lane reconfigurations
along portions of the Dulles Toll Road and the Dulles International Airport Access Highway, on either side
of the Capital Beltway, from the Spring Hill Road Interchange to the Route 123 interchange. The proposed
improvements entail new and reconfigured express lane ramps and general purpose lane ramps at the Dulles
Interchange and tie-in connections to the Route 123/1-495 interchange. The project has independent utility
since it would provide a usable facility and be a reasonable expenditure of funds even if no additional
transportation improvements in the area are made.

In order to assess and document relevant resources that may be affected by the proposed project, the study
area for the EA extends beyond the immediate area of the proposed improvements described above. The
study area for the EA includes approximately four miles along 1-495 between the Route 123 interchange
and the ALMB at the Maryland state line. The study area also extends approximately 2,500 feet east along
the GWMP. Intersecting roadways and interchanges are also included in the study area, as well as adjacent
areas within 600 feet of the existing edge of pavement. The study area is a buffer around the road corridor

1 NEPA and FHWA’s regulations for Environmental Impact and Related Procedures can be found at 42 USC §
4332(c), as amended, and 23 CFR 8 771, respectively.
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that includes all natural, cultural, and physical resources that are analyzed in the EA. It does not represent
the limits of disturbance (LOD) of the project nor imply right-of-way acquisition or construction impact,
but rather extends beyond the project footprint to tie into the surrounding network, including tying into
future network improvements. Figure 1-2 depicts the project termini, study area, and LOD.

The existing 1-495 facility within the study area currently has four northbound and four southbound general
purpose (GP) lanes, supplemented in several locations by auxiliary lanes?, acceleration/deceleration lanes
at on- and off-ramps, and collector-distributor (C-D) roadways®. Grade-separated interchanges provide
access to and from 1-495 and the Jones Branch Connector; Chain Bridge Road (Route 123); the Dulles Toll
Road (DTR), Dulles Airport Access Road (DAAR), and Dulles Connector Road (DCR), collectively
referred to as Route 267; Georgetown Pike (Route 193); and the GWMP. North of the study area, 1-495 at
the ALMB is a total of 10 lanes, including eight GP through lanes and two auxiliary lanes that connect to
Clara Barton Parkway in Maryland and the GWMP in Virginia.

The southbound entrance onto the existing 1-495 Express Lanes and northbound exit from the 1-495 Express
Lanes occur within the study area, approximately 2,000 feet south of Old Dominion Drive, as shown in
Figure 1-2. Drivers are permitted to use the northbound inside shoulder of the GP lanes during peak travel
periods (6 AM - 11 AM and 2 PM - 8 PM Mon - Fri). The shoulder lane terminates by merging into the GP
lanes just before reaching the GWMP interchange. All buses and vehicles with two axles can access the |-
495 Express Lanes 24 hours a day, seven days a week. The 1-495 Express Lanes operate as high-occupancy
toll (HOT) lanes where vehicles with three or more occupants are not charged a toll. Trucks are currently
prohibited from using the 1-495 Express Lanes.

The southern portion of the study area surrounding the Route 267 interchange is surrounded by high-density
commercial and residential development associated with the Tysons area. The study area between the Route
267 interchange and GWMP is comprised of suburban neighborhoods and supporting recreational areas
that border the interstate, with direct access to 1-495 limited to Route 193. North of the GWMP approaching
the Maryland state line at the ALMB over the Potomac River is primarily open federal parkland associated
with the GWMP to the east and Scotts Run Nature Preserve to the west.

The extended study areas for traffic operations and safety analysis are discussed in detail in Chapter 2.

2 An auxiliary lane is defined by the American Association of State Highway and Transportation Officials (AASHTO)
as the portion of the roadway adjoining the traveled way for speed change, turning, weaving, truck climbing,
maneuvering of entering and leaving traffic, and other purposes supplementary to through-traffic movement. Auxiliary
lanes are used to balance the traffic load and maintain a more uniform level of service on the highway. They facilitate
the positioning of drivers at exits and the merging of drivers at entrances (AASHTO, 2018).

3 Collector-distributor (C-D) roadways are supplemental facilities parallel to freeway mainlines that serve primarily
to move weaving and lane-changing associated with closely-spaced on- and off-ramps away from the freeway
mainline. C-D roadways are typically located at freeway interchanges where ramp-to-ramp weaving occurs or where
closely-spaced major arterials are present and there is minimal room for multiple freeway mainline entrance and exit
ramps.
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1-495 (also known as the Capital Beltway) is a 64-mile, multi-lane, circumferential freeway centered around
Washington, D.C. and passing through Maryland and Virginia. The Virginia portion of 1-495 is 22 miles,
extending from the Woodrow Wilson Bridge in the City of Alexandria to the ALMB in Fairfax County.

Initial planning for 1-495 began in 1950 with the publication of the 1950 Comprehensive Plan for the
Washington area (NCPPC, 1952). Construction of 1-495 began in 1957 and was completed in 1964.
Originally, 1-495 consisted of six lanes for most of its length except for 14.5 miles between the northern
Potomac crossing (now the ALMB) and Interstate 95 (1-95) in Springfield, which was four lanes. Since its
completion in 1964, many modifications and improvements have been implemented, such as the addition
of lanes, construction or modification of interchanges, and safety improvements. In 1977, the Virginia side
of 1-495 was widened from four to eight lanes up to Route 193 (Georgetown Pike). In 1992, a portion of |-
495 between Route 193 and the Interstate 270 (1-270) spur in Maryland was widened to eight lanes, and the
ALMB was widened to 10 lanes (eight through lanes and two auxiliary lanes), as shown in Figure 1-3.
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In January 1997, a Major Investment Study (MIS) was completed to evaluate a range of strategies for
dealing with transportation deficiencies along the Capital Beltway corridor. The conclusion of the MIS was
that highway improvements promoting high-occupancy vehicle (HOV) use, such as designated, non-tolled
HOQOV lanes for vehicles with at least three occupants, would be the most effective transportation investment
to serve current and future travel demand on the Capital Beltway (VDOT/FHWA, 2006).
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In 1998, following the completion of the MIS, FHWA and VDOT launched preliminary location and
environmental studies to evaluate the recommended improvements to the Capital Beltway, including
widening for the addition of HOV lanes. Initially, an EA was prepared to determine if preparation of an
Environmental Impact Statement (EIS) would be warranted. FHWA and VDOT subsequently determined
that due to the large footprint of the project and the potential for environmental consequences, an EIS would
be necessary. A Notice of Intent to prepare an EIS was published in the Federal Register in June 2000
(VDOT/FHWA, 2006).

FHWA and VDOT prepared the Capital Beltway Study Draft EIS in 2002 to evaluate the expansion and
reconfiguration of 1-495 from the ALMB to the 1-95/1-495/1-395 interchange in Springfield. Initially, only
HOV alternatives were proposed: the Concurrent HOV Alternative, in which one HOV lane would be added
in each direction with no additional GP lanes; the Express/Local with HOV Alternative, which would
separate short- and long-distance trips and provide one HOV lane in each direction; and the Barrier-
Separated HOV Alternative, which would provide 12 through lanes in a 4-2-2-4 configuration, with four
outer GP lanes and two barrier-separated inner HOV lanes in each direction. In addition, options for
interchange configurations and direct access points for HOV traffic to the HOV lanes were evaluated for
each alternative. During the public comment period for the Draft EIS, the alternatives were met with
opposition from local governments and the general public due to excessive right-of-way acquisition and the
displacement of as many as 294 residential properties (VDOT/FHWA, 2006).

Following publication of the Capital Beltway Study Draft EIS in March 2002, VDOT received a proposal
pursuant to the Virginia Public-Private Transportation Act (PPTA), which allows for private entities to
solicit VDOT to develop and/or operate and maintain transportation facilities that VDOT determines
demonstrate a public need and benefit. The PPTA proposal included a plan to add four HOT lanes to 14.5
miles of 1-495 between the existing GP lanes from the ALMB to the 1-95/1-495/1-395 interchange in
Springfield. This option required less right-of-way than the alternatives in the Draft EIS and would
substantially reduce relocation impacts. Based on comments received on the Draft EIS and following the
submittal of the PPTA proposal for HOT lanes, the three original Build Alternatives and interchange options
were substantially revised and re-evaluated with both HOV and HOT lane options, resulting in six “refined”
alternatives. Two of these refined alternatives were chosen for further development and more detailed study:
the 12-Lane HOT / Managed Lanes Alternative, developed from the Barrier-Separated HOV Alternative
presented in the Draft EIS; and a Revised 10-Lane Concurrent HOV Alternative. In January 2005, the
Commonwealth Transportation Board (CTB) selected the 12-Lane HOT / Managed Lanes Alternative as
the Preferred Alternative to be carried forward in the Final EIS (VDOT/FHWA, 2006). The Final EIS was
completed and published in April 2006. FHWA issued a Record of Decision (ROD) in June 2006, approving
the selection of the 12-Lane HOT / Managed Lanes Alternative as the Selected Action (FHWA, 2006).

In May 2007, it was determined that a change in the northern project limits was necessary to allow for a
transition area between the entrance/exit to the HOT lanes and the ALMB (VDOT, 2007). A NEPA re-
evaluation and an Interchange Justification Report (IJR) were completed in 2007 to include design updates
and related impacts, and to modify the northern terminus of the HOT lanes from the ALMB to the current
terminus south of Old Dominion Drive. Other NEPA re-evaluations were completed in June 2008,
December 2008, May 2009, and July 2009 to account for minor design refinements.

Construction of the 1-495 Express Lanes commenced in 2008, and the 1-495 Express Lanes opened to traffic
in November 2012.
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In 2009, while construction was underway for the 1-495 Express Lanes, the Metropolitan Washington
Airports Authority (MWAA) developed the Dulles Interchange Long-Range Plan for the 1-495/Route 267
interchange to determine what, if any, changes to the then-current plan for the interchange under the 1-495
Express Lanes project may be necessary to accommodate other future interchange improvements. The
Long-Range Plan determined that up to 11 additional ramp movements would be necessary to improve |-
495 connections to and from the DAAR and DTR. VDOT in partnership with MWAA signed a
Memorandum of Understanding (MOA) in May 2009 to incorporate three of these additional ramps into
the 1-495 Express Lanes project. Specifically, these ramps provided movements for southbound 1-495 GP
lanes to westbound DAAR; eastbound DAAR to southbound 1-495 GP; and eastbound DAAR to
northbound 1-495 GP (VDOT/MWAA, 2009). A NEPA Re-evaluation of the Capital Beltway Study EIS
was conducted, and the additional ramps were found to be consistent with the findings of the Final EIS
(FHWA, 2009). An IJR for the Dulles Interchange was prepared and approved in December 2009 (VDOT,
2009). The ramps were constructed as part of the 1-495 Express Lanes project and opened to traffic in
September 2012.

The purpose and need for the extension of Express Lanes on 1-495 between Route 267 and the GWMP is
to:

* Reduce congestion — Regional travel demand forecasting shows increased traffic volumes and
travel demands as population and employment continue to grow within the region;

* Provide additional travel choices — Access to high-occupancy travel modes encourages
drivers to choose alternatives to single-occupancy travel as well as provides an option to single-
occupancy drivers to use the Express Lanes, freeing up capacity on the GP lanes, and the
addition of north-south pedestrian and bike facilities, which are currently lacking, improves
travel choice; and

* Improve travel reliability — Duration and extent of congestion is expected to increase along
with population and employment growth resulting in the need for commuters to spend
additional time traveling to work. Travel times in the GP lanes are expected to continue to be
increasingly unreliable, with median peak period travel times being several multiples of free-
flow travel times and 95" percentile peak period travel times extending much longer. Express
Lanes are designed to keep traffic flowing at 45 miles per hour or faster by dynamically
adjusting tolls, allowing transit, high-occupancy, and toll-paying vehicles to have a much more
reliable trip.

A detailed description of the purpose and need for the proposed project is provided in Chapter 1.0 of the
EA.

The organization of this report proceeds through the following chapters:

1. Introduction and Organization: describes project history, problem statement and study area.

2. Methodology: identifies data collection, assumptions, alternative development and scenarios that
drive the travel demand forecasting steps, traffic operational analysis, and safety and crash analysis.

3. Existing Transportation Networks: presents the transportation infrastructure and options
currently available along the corridor.

Environmental Assessment Draft February 2020
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4.

Existing Traffic Operational Conditions: provides an understanding of existing traffic and travel
patterns as well as the performance of traffic operations. Note that this chapter is a condensed
summary of material provided in the supplemental Existing Conditions Technical Report (VDOT,
2020x) associated with the EA.

Background (No Build) Transportation Network: documents assumptions for background
improvements to the transportation network included as elements of future No Build conditions,
including future planned projects.

Build Transportation Network: presents the elements included in the Build Alternative, including
phasing of improvements.

Future Scenarios Operational Conditions: presents the details on the development of future
traffic demand for 2025 and 2045 analysis years along with the operational results and findings of
No Build and Build scenarios.

Existing and Future Safety and Crash Analysis: presents the existing conditions safety analysis
and crash history as well as an assessment of projected future conditions using quantitative
modeling techniques.

References: provides a list of references for this report.

Draft February 2020 Environmental Assessment
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CHAPTER 2.0  METHODOLOGY

This chapter details the methodology for assessing traffic operations and safety impacts associated with the
1-495 NEXT project. It provides an overview of the scenarios, data collection, travel demand forecasting,
traffic analysis tools and measures of effectiveness, and safety analysis methodology. It also provides an
overview of traffic data prepared for the noise and air quality analysis associated with this project.

This methodology is consistent with and references the 1-495 NEXT Project Scoping Framework Document,
which was published on November 15, 2018 and is provided as Appendix A. The project framework
document and its supplementary memoranda provide a much more detailed documentation of the
methodology summarized in this chapter.

2.1.1 Analysis Years and Scenarios

Traffic operations analysis consisted of an evaluation of existing conditions (2018), No Build conditions
(2025 and 2045), and Build conditions (2025 and 2045):

* The existing conditions transportation network is described in detail in Chapter 3. Operational
analysis results for existing conditions are summarized in Chapter 4. An assessment of safety for
existing conditions is provided in Chapter 8.

* No Build conditions assume the completion of programmed transportation improvements
consistent with the regional Constrained Long-Range Plan (CLRP) but without the 1-495 Express
Lanes Northern Extension project in place. The roadway network associated with these background
improvements is described in Chapter 5.

* Build conditions assume the incorporation of the project Preferred Alternative, which includes two
Express Lanes in each direction along 1-495 between Route 267 (Dulles Toll Road) and the GWMP,
along with four general purpose (GP) lanes in each direction along the 1-495 mainline and an
auxiliary lane in each direction between Route 267 and Route 193 (Georgetown Pike). The
construction of the Preferred Alternative is assumed to take place in phases, with the most critical
components constructed first. The roadway network associated with the Build improvements,
including the phasing of these improvements, is described in Chapter 6.

Operational analysis results comparing No Build and Build conditions are provided in Chapter 7. An
assessment of safety for No Build and Build conditions is provided in Chapter 8.

Sensitivity Analysis for Future Traffic Operations prior to Maryland Managed Lanes Project

To understand the impacts and operational benefits or constraints of the 1-495 NEXT project operations
prior to the adjacent Maryland managed lanes system being in place (described in Chapter 5), a sensitivity
analysis was performed for the 2025 analysis year. This sensitivity analysis included travel demand model
runs, traffic volume forecasting, and traffic operations in VISSIM and Synchro. The results of this
sensitivity analysis are provided in Appendix 1.

2.1.2 Roadway Network Scope for Traffic Analysis
Figure 2-1 shows the various components of the project Study Area for the 1-495 NEXT project:

Environmental Assessment Draft February 2020
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= Yellow — Project Footprint Study Area. The 1-495 NEXT Project Footprint Study Area includes
I-495 from the Route 267 interchange to the ALMB, including all ramp termini of interchanges
over that section.

» Blue - Traffic Operations Analysis Study Area. The Traffic Operations Analysis Study Area
includes the full extent of the Project Footprint Study Area as well as one interchange north and
south on 1-495, and a number of additional intersections and interchanges which directly affect
and/or are affected by operations on 1-495 within the Project Footprint Study Area.

Draft February 2020 Environmental Assessment
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Figure 2-1: Project Study Area and Traffic Operations Analysis Study Area
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In support of the project, an extensive data collection effort and subsequent data review was completed
during May and June 2018.

Traffic counts: intersection turning movement counts (TMC) and average daily traffic (ADT)
counts were collected at 122 locations as shown in Figure 2-2.

Travel times: travel time data was collected on the two major freeway corridors within the Study
Area: 1-495 (northbound and southbound directions; General Purpose lanes only) and Route 267
(eastbound and westbound directions; both Dulles Toll Road (DTR) and Dulles Airport Access
Road (DAAR)) as well as select “system-to-system” routes that capture congestion experienced
along ramps connecting one facility to another.

Freeway speeds: INRIX speeds and travel times for both corridors, including both the existing I-
495 Express Lanes south of the Study Area and the DAAR were obtained through RITIS.
Queues: queueing data was collected at targeted critical locations; freeway mainline congestion
and queues were reviewed against speed heat maps provided by INRIX and Google Maps’ typical
traffic.

Origin-destination (O-D) data: O-D, used for routing vehicles through the traffic network within
the traffic simulation data, was reviewed from StreetLight Data and Metropolitan Washington
Council of Governments (MWCOG), where StreetLight Data was used as the basis for O-D routing
for the existing conditions traffic analysis and the MWCOG matrices were used as the basis for
vehicle routing in future analysis year scenarios.

Signal timings: Synchro models, provided by VDOT, were the source for signal timing data and
the initial determination of unsignalized intersections. Some of the individual timing plans in the
original Synchro files were revised and updated based on field observations.

A detailed review of data collected for the project is provided in the 1-495 Express Lanes Northern
Extension Existing Conditions Technical Report (VDOT, 2019a) as an associated technical report with the

EA.
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Figure 2-2. Traffic Count Locations
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Forecasts for future traffic demand were developed using the MWCOG travel demand model (version
2.3.75 using Round 9.1 Cooperative Forecasts for socioeconomic data). The MWCOG model was modified
and developed to reflect existing conditions (year 2018) in the Study Area. This included existing conditions
network modifications to reflect current traffic volumes, and these modifications were carried into
subsequent 2025- and 2045-year 1-495 NEXT model scenarios. Strategic modifications included highway
network edits to better represent Study Area facilities as they exist (including micro-coding of ramps),
modification to centroid connectors to improve loading of traffic, modifications to the default speed and
capacity of certain facilities, and enhancements to penalties for crossing the Potomac River. Calibration of
the model was based on guidance from the FHWA Transportation Model Improvement Program (TMIP)
Travel Model Validation and Reasonableness Checking Manual (FHWA, 2010) and the Virginia Travel
Demand Modeling Policies and Procedures Manual (VDOT, 2014). Updates to the model were validated
by comparing daily counts versus model forecasts, peak period traffic counts to modeled data during the
same periods, and AM and PM observed speeds and travel times to model speeds and travel times within
the 1-495 traffic operations analysis Study Area.

A detailed overview of travel demand modeling methodology is provided as Appendix B. A memorandum
detailing the modifications made to the MWCOG model to better reflect existing conditions, including
validation metrics, is provided as Appendix C.

Post-Processing of Model Results

Relevant edits to the calibrated existing conditions model network and scripts were carried forward to all
future scenarios, including separate model scenarios for No Build and Build conditions as well as model
scenarios developed for the various sensitivity tests. Outputs from these models were used to estimate
growth on Study Area roadway links using National Cooperative Highway Research Program (NCHRP
765) industry-standard practices (Transportation Research Board, 2014). The NCHRP 765 iterative-
directional method was used to convert forecasted link volumes into forecasted turning movement volumes
for arterial intersections. All traffic volumes on freeways and arterials were balanced.

Origin-Destination Routing for Traffic Analysis

Origin-destination (O-D) routing was used in the VISSIM traffic simulation models (described in the next
section). In order to produce these O-D routes, a seeding O-D matrix was developed using a combination
of StreetLight Data and MWCOG model subarea matrix outputs. This seeding matrix and balanced, post-
processed volume targets were then imported into PTV VISUM travel demand modeling software for each
scenario. An adjusted final matrix was developed using VISUM’s TFlowFuzzy methodology with the
seeding O-D matrix and volume targets. The final O-D matrices were disaggregated into two vehicles
classes (auto and truck) for routing in the traffic analysis microsimulation models.

Draft February 2020 Environmental Assessment
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2.4.1 Traffic Analysis Tools

VISSIM Version 9.0 was used for a comprehensive network traffic analysis for the freeways, interchanges,
and adjacent intersections within the traffic operations analysis area limits'. Surface street intersection
operations were evaluated through a combination of Synchro 10 (in order to develop preliminary
optimization for phasing and signal timing) and VISSIM (for microsimulation and analysis). The expanded
arterial network beyond intersections immediately adjacent to freeway interchanges in the corridor was
evaluated solely through Synchro. Figure 2-3 provides a map of the network links and intersections that
were analyzed using VISSIM versus Synchro, respectively.

Transit routes and stops were coded into the Study Area VISSIM network where they affect, or could affect,
1-495 and related facility operations.

1 The analysis tool selection matrix can be found within the VDOT Traffic Operations and Safety Analysis Manual
(TOSAM), Version 1.0 (VDOT, 2014).

Environmental Assessment Draft February 2020
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Figure 2-3: Traffic Operations VISSIM and Synchro Analysis Areas
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2.4.2 Measure of Effectiveness

The following measures of effectiveness (MOEs) were used for the operational analysis of the roadway
network under existing and future Build and No Build conditions.

Freeway Performance Measures
* Simulated Average Speed (mph)
e Simulated Average Density (simulated vehicles per lane per mile but not reported as LOS)
*  Simulated Volume (vehicles per hour)
* Percent of Demand Served: simulated volume (processed volumes) divided by actual volume (input
volumes).
*  Simulated Ramp Queue Length: reported average and maximum queue lengths (feet).
e Simulated Travel Time: reported for select network origin-destination travel paths (seconds).
* Congestion Heat Maps: incremental speeds reported for aggregated lanes, by time interval (mph).

Arterial/Intersection Performance Measures

Since VISSIM was used to evaluate intersections immediately adjacent to the Study Area freeway network
while Synchro was used to evaluate the expanded arterial network, outputs have been reported differently
for intersections, depending on which software analysis tool was used.

Synchro reports arterial intersection approach and movement delay outputs using control delay, while
VISSIM reports these outputs using microsimulation delay. VDOT’s TOSAM provides separate definitions
for intersection control delay and microsimulation delay, both of which are measured in seconds per
vehicle:

* Control delay: delay associated with vehicles slowing in advance of an intersection, the time spent
stopped on an intersection approach, the time spent as vehicles move up in the queue, and the time
needed for vehicles to accelerate to their desired speed. Highway Capacity Manual (HCM), 2010.

¢ Microsimulation delay?: the difference between the simulated travel time and theoretical travel
time if a vehicle was operating at the desired speed calculated by the microsimulation tool.

Because VDOT’s TOSAM recommends that LOS not be used to support microsimulation model results,
microsimulation delay is reported and color-coded in the same way as HCM delay-based LOS and noted
as “HCM-Analogous LOS.” Table 2-1 shows level of service (LOS) criteria for signalized and unsignalized
intersections (both all-way and two-way, stop-controlled) as described in the HCM 2010.

Signalized Intersection Unsignalized Intersection

(seconds) (seconds)
A <10 <10
B 10-20 10-15
C 20-35 15-25
D 35-55 25-35
E 55-80 35-50
F >80 >50

2 The HCM 2010 does not provide a definition, but microsimulation delay is calculated as described above.
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2.4.3 Simulation Model Parameters

The simulation analysis periods, approved by the VDOT Northern Virginia District Traffic Engineer, are
listed below. These periods were analyzed using a 30-minute seeding period for the AM VISSIM models
and a 60-minute period for the PM models.

e AM peak: 6:45 a.m. to 9:45 a.m. (peak hour 7:45 a.m. to 8:45 a.m.).
e PM peak: 2:45 p.m. to 5:45 p.m. (peak hour 3:45 p.m. to 4:45 p.m.).

The simulation periods were determined based on a review of INRIX speed data, which showed the slowest
speeds and heaviest queues during both the AM and PM peak periods as being along 1-495 northbound. For
each model scenario, 10 simulation runs were conducted, with the number of runs determined using the
VDOT Sample Size Determination Tool. Further details on the development of the simulation analysis
period can be found in the Framework Document in Appendix A. Further details on the number of
simulation runs can be found in Appendix D.

2.4.4 Calibration of Existing VISSIM Models

The purpose of a simulation model is to investigate the effects of improvement alternatives. Simulation
models are an efficient tool for evaluating improvements but are most effective when the base model
matches real-world conditions. VISSIM, like other simulation software tools, was designed to be flexible
enough that an analyst can calibrate the network to match the local conditions at a reasonably accurate level.
It is well established that calibration is essential. The VDOT TOSAM provides detailed calibration criteria
and acceptance targets for VISSIM models. The TOSAM was used in developing calibration criteria, which
are described in greater detail in the 1-495 NEXT VISSIM Calibration Memorandum which was approved
and signed by the VDOT Northern Virginia District Traffic Engineer on July 27, 2018 and is provided in
Appendix D. This memorandum includes detailed descriptions of the calibration process, edits made to the
VISSIM models to achieve calibration, and comparisons of results with field observations.

A safety analysis was conducted consistent with VDOT 1IM-LD-200.9 (VDOT, 2017). It included an
analysis of existing highway safety conditions and reported motor vehicle crashes on roads in the Study
Area for a period of five years. It also included the development of qualitative and quantitative measures to
evaluate future proposed alternatives and assess the safety effects of interstate access modifications on I-
495 and the adjacent arterial network within the Study Area.

* Quantitative measures include the number of police-reported crashes (for existing conditions);
annual crash frequencies expressed in terms of crashes per year; and reported crash rates expressed
in terms of reported crashes per million vehicle miles traveled for roadway segments or million
vehicles entering for intersections. Quantitative tools, which use multiple years of crash and traffic
volume data, assist in the determination of crash patterns at specific locations and crash trends over
time. They can also be used to assist in the identification of locations with relatively lower safety
performance.

* Qualitative assessments assist in the identification of locations where roadway geometric
conditions may pose significant demands on drivers and may contribute to potential driver errors
that can result in crashes. Qualitative assessments are useful in identifying safety risks that can be
addressed during the development of alternatives.
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The following sections describe in more detail the methodology used to evaluate safety for existing
conditions and future No Build and Build conditions. This chapter also describes data collected for use in
the safety analysis. This methodology follows the safety analysis methodology described in the project
Framework Document provided as Appendix A.

Safety analysis results for both existing and future conditions are described in Chapter 8 of this document.
Further detailed information regarding existing conditions safety is also provided in the associated Existing
Conditions Technical Report (VDOT, 2019a) provided as a supplemental technical report with this EA.

2.5.1 Existing Conditions Safety Analysis Methodology

The existing conditions quantitative safety analysis utilized historical crash data from the most recently-
available five years’ worth of data (2013-2017). It included the development of the following measures:

* Crash density and severity histograms (developed for the mainline);

*  Crash heat maps for various crash types (developed for the mainline);

*  Crash density maps (developed for the mainlines); and

e Crash rates (fatal, injury, property damage only (PDO) and total) (developed for the mainline and
intersections).

2.5.2 Future Conditions Safety Analysis Methodology

Qualitative Analysis

The qualitative analysis relied on a review of existing geometry, traffic conditions, a human factor approach
to assess the driving task, consideration of driver expectancies, and where the potential was high for driver
expectancy violations to occur. The qualitative assessment focused on locations there were identified high
crash frequencies, high crash rates, or specific crash patterns based on an analysis of crash and traffic data
from the latest available five full calendar years (i.e., 2013-2017). This included a review of the following:

*  Proposed roadway signing and pavement marking plans
*  Proposed new roadway and ramp alignments
* Long-range planned projects and roadway improvements

Concept plans have been reviewed and potential safety issues that warrant mitigation were identified.
Extensive use has been made of relevant documents, positive guidance principles, human factors manuals,
guidelines and processes for highway engineers and geometric design, and NCHRP and FHWA reports on
safety effects related to interchanges, intersections, freeways, arterials, and ramp junctions. Notable
documents include NCHRP Report 600, Application of Human Factor Guidelines for Road Systems
(Transportation Research Board, 2012), AASHTO’s Highway Safety Design and Operations Guide (i.e.,
the old AASHTO Yellow Book) (AASHTO, 1997), ITE’s “Human Factors Issues in Intersection Safety”
(ITE, 2004), FHWA reports such as Driver Expectations When Navigating Complex Interchanges (FHWA,
2013), materials cited in the National Highway Institute’s “Human Factors for Transportation Engineers”
and other relevant literature, such as Human Factors Associated with Interchange Design Features (TRB,
1993). Drivers often have difficulties following through the sequence of driving tasks, which leads to
driving errors.

The objective of the qualitative safety analysis is to assess the relative level of safety that is likely to result
from proposed improvements by considering the potential effect of the following on driver expectancies,
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the demands on and capabilities of the driver to perform all subtasks of the driving tasks, driver information
processing capabilities, and driver decision-making capabilities, especially at route choice decision points:

* Geometric characteristics, including grades, vertical alignment, horizontal alignment, cross-
sections,

* Roadside features.

e Conflict points

e Traffic operations, including weaving, lane changing, merging, diverging and stopping

* Relative safety hazards

Quantitative Analysis

Highway safety and design professionals use the AASHTO Highway Safety Manual (HSM) (AASHTO,
2010) as a resource to inform project development, design, and decision making so that resources can be
allocated towards design features with the greatest potential to benefit safety and not purely for the sake of
meeting design standards. The crash prediction methods identified in the HSM use, as basic input,
geometric data that is key to roadway design and traffic data that is fundamental to project development.
These safety analysis tools allow for the evaluation of existing conditions and the comparison of potential
alternatives. They permit safety professionals to predict the number of crashes on the facility based on the
roadway geometric features similar to how Highway Capacity Software is used to predict how a facility
will function from an operational standpoint. Safety measures can now be used, along with other design
considerations such as level of service, right-of-way, environmental impacts, and cost, as a quantified
evaluation factor for design-related decisions and for balancing trade-offs between evaluation criteria.

Several quantitative analysis tools exist for use in applying the HSM Part C: Predictive Methods. These
guantitative analysis tools use a combination of historical crash data and detailed geometric features of the
roadway. For the purposes of future alternatives analysis on the 1-495 corridor, a combination of three
guantitative tools were employed:

* Enhanced Interchange Safety Analysis Tool (ISATe). ISATe is a safety analysis tool used to
evaluate freeway and interchange systems. ISATe predicts crashes by crash location, i.e., mainline
freeway segments, ramp segments, and ramp terminals. Inputs to the tool include both geometric
and operational characteristics of roadway and ramp facilities. ISATe also analyzes ramp terminal
crossroad intersections based on the number of lanes and arrangement of lanes and type of traffic
control. For the purposes of mainline and interchange safety analysis and conditions on the 1-495
corridor, ISATe was used to evaluate the 2025 No Build, 2025 Build, 2045 No Build, and 2045
Build Alternatives with the exception of the Existing and Proposed Express Lanes. The Express
Lanes were analyzed using the safety performance function (SPF) tool developed for this project
and described later in this section.

* Developed Express Lane Safety Performance Function (SPF). As the HSM (First Edition) does
not have a crash prediction methodology for estimating the safety performance of
separated/managed lanes, additional SPF development was necessary to fully assess the project
Build Alternative. Using historical and available crash data, as well as traffic volume data and
roadway geometric data for the existing segments of 1-495 Express Lanes, an 1-495 Express Lanes-
specific SPF was developed. The SPF allows for estimation of future-year crashes for both existing
Express Lane sections on 1-495 (included in the No Build Alternative) and for new Express Lane
sections that will be included in the Build Alternative.
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* Extended HSM Spreadsheets. Extended HSM Spreadsheets were used to conduct safety analysis
for arterial intersections within the Traffic Operations Study Area. The HSM spreadsheets are
applicable for Rural Two-Lane, Two-Way Roads (HSM Chapter 10); Rural Multilane Highways
(HSM Chapter 11); and Urban and Suburban Arterials (HSM Chapter 12). The tool predicts crashes
by roadway segment and intersection.

The HSM methodologies also predict crash severity for each crash type using the KABCO scale (K — fatal
crashes; A, B, C — injury crashes of decreasing severity; O — Property Damage Only (PDO) crashes); in
some cases, crashes are also predicted by single vehicle and multiple vehicle crash types.

The safety analysis tools use crash prediction methods outlined in Part C: Predictive Methods (Volume 2)
of the HSM. HSM safety prediction relies on SPFs, which express the predicted crash frequency for a basic
roadway element (i.e., freeway or ramp segment, roadway segment, or intersection) defined by a specific
volume, set of base geometric conditions, and in the case of intersections, traffic control conditions. Crash
modification factors (CMF) express the relative change in crash frequency that could be expected with a
change in one of the base geometric or traffic control conditions for the alternative being analyzed.

HSM Part C: Predictive Methods estimates the long-term crash frequency of a No Build or proposed Build
Alternative. The first step in the predictive safety analysis process is predicting the number of crashes that
will occur at a location based on the SPFs and CMFs. The incorporation of historical crash data, when
available, is the second step in the predictive safety analysis process, resulting in the expected crash
frequency. This process is known as the Empirical Bayes (EB) method. The expected crash frequency is
the estimate of long-term average crash frequency of a segment, intersection, or network under a given set
of geometric conditions and traffic volumes (e.g., Average Annual Daily Traffic (AADT)). If the expected
crash frequency is greater than the predicted crash frequency, the crash location has potential for safety
improvement (PSI) or an expected excess average crash frequency.

If reported crash data are either not available or not applicable, then the EB method is not used. This will
be the case in situations where traffic volume, traffic control type, or geometric configuration at a site
changes significantly over time so the historical crash data would no longer adequately represent the
proposed condition. In this situation, an estimate of expected average crash frequency would not be
calculated, so the evaluation of the safety condition would be limited to the evaluation of the estimate of
predicted average crash frequency using the predictive crash models.

To be used most effectively, quantitative safety analysis tools require calibration on a state-by-state basis
to accurately represent the number of crashes that can be reasonably expected on a roadway corridor.
However, even lacking such calibration, the HSM tools can be used for relative evaluation of the predicted-
to-expected crash frequency for existing conditions and also for comparisons between the predicted crash
frequencies of design alternatives. Uncalibrated safety models were used to analyze safety in the 1-495
corridor; calibration factors are not yet available for Virginia roadways. Therefore, a comparative approach
using uncalibrated results was used to assess design alternatives from a safety perspective. HSM tools are
limited to general purpose facilities, and tools to predict crash frequencies on Express Lanes have not yet
been developed. Therefore, as noted, the project team developed crash prediction SPFs for Express Lanes
using volume and geometry data from existing Express Lanes facilities in the region.

A summary of the different analysis tools and scenarios described above is shown in Table 2-2.
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| 2025 & 2045 No Build | 2025 & 2045 Build

Network Freeway Express Arterial | Freeway Express Arterial

Component Lanes Lanes
Developed Developed
Tool ISATe SPFs HSM ISATe SPFs HSM

Measure(s) of
Effectiveness Predicted Crash Frequency and Crash Rates

(MOEs)

2.5.3 Safety Data Collection

Data for the safety analysis consisted of crash data, traffic data, and roadway inventory data. The sources
of these data are described in the following sections.

Crash Data Collection

One of the primary measures to assess safety conditions of existing roads is related to the frequency and
rate of reported crashes. VDOT maintains a clearinghouse of data for police-reported traffic crashes on
roads maintained by VDOT. The tool used to extract crash data is known as the VDOT Crash Analysis
Tool (Tableau) (VDOT, 2019b). The Tableau tool was developed by the Highway Safety Section of VDOT
for the purpose of crash analysis. VDOT receives crash information from the Department of Motor
Vehicles (DMV) through the DMV Traffic Records Electronic Data System. After VDOT has reviewed
and processed the information from the DMV, which includes the addition of supplemental location data,
the crash data is uploaded and made available via the VDOT Tableau tool on VDOT’s website.

To compliment the crash data from VDOT, crash data were solicited and obtained from MDSHA and the
National Parks Service (NPS) for roads under their jurisdiction, including sections of Clara Barton Parkway
in Maryland and the GWMP. Crash data for the section of 1-495 in Maryland from and including the ALMB
to the Seven Locks Road overpass were obtained from MDSHA crash data inventory. The crash data from
MDSHA and NPS did not have the same level of detail as the VDOT data; therefore, they were analyzed
gualitatively.

The safety analysis was largely based on historic crash data from the VDOT Crash Analysis Tool for
freeway segments, arterial segments, and intersections in the study area. Crash data was gathered for the
five-year period from January 1, 2013 to December 31, 2017. Historic crash data was collected for the
Express Lanes mainline, merge, and diverge segments in both directions between Route 7 and the terminus
north of DTR interchange. Similar data was collected for GP lanes between Route 7 in Virginia to Clara
Barton Parkway in Maryland. A total of 28 intersections or ramp terminals in or around the study area were
investigated.

Traffic Data Collection

Traffic and roadway data were obtained to assist in documentation of existing safety conditions. VDOT
maintains a clearinghouse of Average Annual Daily Traffic (AADT) count data for interstate, primary, and
secondary roads in Virginia (VDOT, 2019c). Data is accessible for approximately the last 15 years.
Consistent with conventional traffic and safety analysis, AADT data for the previous five years (2013-
2017) were compiled for freeway segments and intersections in the study area. Traffic data was solicited
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from and obtained from the VDOT, Transurban (which operates and maintains the 1-495 Express Lanes),
MDSHA, and NPS.

The AADT was used to determine crash rates for freeway segments, ramps, and intersections within the
study area. These rates were then compared to average local, state, and nationwide crash rates for similar
highway facilities. This comparison provides a picture of the relative safety conditions within the study
area.

Average Daily Traffic (ADT) was provided for the future scenarios using volume forecasts developed by
the study team.

Roadway Inventory Data

Existing geometric information, which includes the number of travel lanes, among other elements, for the
freeways, ramps, roadways and intersections in the study was collected for the quantitative assessment and
evaluation of future geometric modification and predictive crash analysis. The numerical values of those
geometric features were gathered using Google Earth Pro™,

Quantitative safety analyses require additional data that is not typically collected during the qualitative
crash data collection process. The quantitative crash analysis tool for freeways and interchanges requires
the collection and use of detailed design-level factors for freeway facilities, such as:

* Lane widths, in feet

*  Shoulder widths (inside and outside), in feet

e Distance to barrier (freeway/ramps), in feet

*  Median width, in feet

e Clear zone width, in feet

* Horizontal curve radius (especially on ramps), in feet
*  Presence of shoulder rumble strips, yes or no

*  Weaving length, in feet

* Location of ramp, left-hand or right-hand

* Ramp entrance and exit

For arterial intersections, in addition to projected volumes, both geometry and societal factors are taken
into account, such as:

* Nearby schools, bus stops, and alcohol sales establishments

*  Presence of red light cameras

*  Presence of intersection lighting

* Intersection control type and signal phasing where applicable
* Approach lanes and lane types

Roadway inventory data for the 1-495 mainline facility was collected from multiple sources. Existing and
No-Build conditions roadway data elements were collected using Google Earth Pro™. For proposed future
conditions, roadway data was obtained from the roadway design files prepared by the study team. Where
specific design details for the future conditions were unknown, the study team made assumptions based on
an assessment of existing conditions and preferred design standards for the design element in question.
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Travel demand forecasts developed as outlined in this chapter were post-processed using NCHRP 765
guidelines. These outputs were combined with existing traffic count data and traffic operational modeling
(from both Synchro and VISSIM) to determine the traffic data for the noise and air analysis. The following
is a general list of overall post-processed traffic data provided for project-level noise and air analysis:

* AADT, average annual truck traffic (AATT), and capacity-constrained peak-period volumes as
well as operating, posted, and congested speeds for each link in the project area.

* Hourly traffic distribution (K-factor), hourly directional distributions, hourly distribution of percent
trucks with two axles and six tires, and percent trucks with three or more axles.

* Directional volumes, including turning or ramp movements (vehicles/hr/link) for the mainline
roadway, study interchanges, affected intersections, and parallel facilities.

* Signal timings (cycle lengths and phasing, approach splits), as well as level of service based on
control delay (includes intersection and approach delays and average queue lengths).

* Travel demand model outputs for all scenarios and years.

*  GIS shapefiles with all roadway link identifiers and associated traffic data.

* Lane configuration diagrams for each mainline roadway and intersection/interchange within the
project corridor showing through and turn lanes.

2.6.1 Traffic Data for Project-Level Noise Analysis

Traffic data needed for project-level noise analysis was developed using VDOT’s Environmental Traffic
Data Abstract (ENTRADA) tool, Version 2018-09, which is a program that standardizes the production of
environmental traffic data. As per FHWA and VDOT policy, the traffic data used in the noise analysis must
produce sound levels that are representative of the worst (loudest) hour of the day. In addition to the traffic
data listed above, information about the corridor including facility geometry, access locations, and facility
setting were also used as input for the ENTRADA tool. An overall process flowchart for the ENTRADA
tool, along with input and output data, is illustrated in Figure 2-4.
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Figure 2-4: ENTRADA Processing Flow Chart

ENTRADA Processing Flow-chart
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For every roadway or ramp segment, a corresponding ENTRADA spreadsheet is developed with data
compiled for both the existing and design year (No Build and Build scenarios). Lane configuration
diagrams for each mainline roadway and intersection/interchange within the project corridor showing all
through and turn lanes are included to show the roadway segmentation.

The following characteristics and inputs for each specific segment are developed for the creation of the
ENTRADA files:

e Segment length (miles): The segment length corresponding to the length of the segment in the
2045 design year.

e Areatype: Verified by field observations and confirmed with VDOT.

e Directional percent hourly truck traffic: From existing traffic count data, MWCOG model, and
consistent with the peak-hour characteristics being modeled in VISSIM.

e Existing hourly speeds by direction: Consistent with the peak-hour characteristics modeled in
VISSIM

e Capacity (per hour per lane).

o Facility type.

e ADT: Verified with existing traffic data.

e Hour-by-hour percent trucks of the ADT: Derived from existing traffic classification count data.

e Hour-by-hour K-factors: Derived from existing traffic data as a basis and adjusted for future
conditions based on factors used for the MWCOG model.
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e Hour-by-hour directional split (D-factor): Verified with existing traffic data and derived from
MWCOG model outputs for future conditions.

The following physical characteristics were collected and entered as input (by individual segment) for each
Build/No Build scenario for the creation of the ENTRADA files. For locations where limited data was
available, existing physical conditions were assumed unless changes are being made in future scenarios:

e Cross section

e Number of lanes

e Qutside shoulder width (feet)

e Inside shoulder width (feet)

e Lane width (feet)

e Terrain - consistent with GIS topo and verified with field observations
e Interchange/access density (per mile)

e Posted speed (miles per hour)

e Number of signals (in length of facility)

The following characteristics of a signalized facility were collected and entered as input (by individual
segment) for the existing scenario for the creation of ENTRADA files:

e Signal cycle length.
e Signal green time.
e Segment delay adjustment factor.

A master database was developed to store input data for every roadway segment. A spreadsheet-based
macro was also developed to automatically read the information from the database and create ENTRADA
spreadsheets for every single identified segment. To ensure that ENTRADA produced reasonable results,
hourly speed distribution outputs for the existing year were compared to available speed data (INRIX or
field-collected) to determine the appropriate calibration parameter values.

2.6.2 Traffic Data for Project-Level Air Quality Analysis

Traffic data required to support air quality analysis for CO (Carbon Dioxide) screening analyses and Mobile
Source Air Toxins (MSAT) were provided in consultation with VDOT. Below is a list of traffic data that
was used for air quality analysis:

e Existing raw traffic count information (including intersection turning movement counts and
detailed bus/truck data) by time period. This is primarily to evaluate existing heavy-duty diesel
activity — an observation included in the MSAT documentation.

e Travel Demand Model outputs for all scenarios — loaded networks including ADT, percent
trucks, vehicle miles travelled (VMT), peak/off-peak period factors for AM, midday, PM, and
nighttime periods:

— Existing (2018)
— 2025 No Build
— 2025 Build

— 2045 No Build

Draft February 2020 Environmental Assessment
2-18



1-495 Express Lanes Northern Extension Traffic and Transportation Technical Report

— 2045 Build

* Refined traffic volume plots for existing and forecasted, build and No Build conditions,
primarily to inform the level of MSAT analysis required — determined to be Quantitative — and
potentially CO analyses (should the mainline or interchange volumes prove to be of concern.)
These plots will also be included in the Air Quality documentation for reference.

* Highway Capacity Manual (HCM) Measures of Effectiveness (MOE) on all approaches for all
intersection evaluated — both those evaluated in VISSIM and those only evaluated in Synchro, in a
single table, for supporting the CO screening analyses. Where actual HCM MOEs where
unavailable, surrogate values available were provided.

Carbon Monoxide (CO)

While the CO air quality conformity requirements under the Clean Air Act (CAA) and its amendments
expired in the NOVA region, a screening analysis is still required under the NEPA environmental rules in
Virginia. A worst-case screening analysis at the most problematic intersections forecasted was performed
by using operational summary data described above combined with MOVES-developed emission rates.
Only the lowest performing locations (3 or more) are analyzed so a table listing appropriate HCM MOE
was provided to identify the locations of interest and to be used as basic inputs into the CO screening
analyses. Note that geometric data (intersection layouts and approach grades) were also provided for the
locations of interest identified.

Mobile Source Air Toxics (MSAT)

To support the project-level air quality analysis, regional travel demand modeling output files
encompassing the project corridor and “affected transportation network” were used for the base year and
for the Build and No Build scenarios for the interim and design years for each alternative to support the
quantitative MSAT analysis.

Travel Demand Model output files (loaded networks) were used to prepare a quantitative MSAT analysis
for each alternative within the 1-495 study corridor for the existing (2018), interim year (2025, No Build
and Build), and design year (2045, No Build and Build). For purposes of the MSAT analysis, the
development of the affected transportation network was based on FHWA training materials on the topic, as
detailed in the air quality report.
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CHAPTER 3.0  EXISTING TRANSPORTATION NETWORKS

This chapter provides an overview of the transportation facilities that currently exist within the project
Traffic Operations Study Area, including roadway, transit, bicycle, and pedestrian facilities.

To assess the traffic impacts of the proposed project from the current northern termini of the existing 1-495
Express Lanes to the ALMB, a Traffic Operations Study Area was defined to include the 1-495 corridor
between Route 123 in Tysons to and the 1-495 overpass over Seven Locks Road in Montgomery County,
Maryland.

In addition to the sections of the 1-495 GP lanes and the sections of the 1-495 Express Lanes, the traffic
operations Study Area includes:

* Segments of the GWMP and the Clara Barton Parkway, which are under the responsibility of the
National Park Service;

* Segments of the DTR and DAAR, which are under control of the Metropolitan Washington
Airports Authority;

*  Segments of the DCR, under the responsibility of VDOT; and

* Nine (9) interchanges.

The Traffic Operations Study Area also includes segments of primary and selected secondary roads that lie
within the corridor.

A map of the project footprint area and the project Traffic Operations Study Area was previously provided
in Chapter 2 as Figure 2-1. These facilities are described in more detail in the following sections.

3.1.1 1-495

The section of 1-495 within the Study Area comprises a portion of the Capital Beltway. The entire Capital
Beltway is a circumferential interstate highway of approximately 66 miles around Washington, D.C. and
the core of the metropolitan region. 1-495 is classified as an urban interstate by FHWA.

The segment of 1-495 within the project footprint runs from just south of the Route 123 interchange to just
north of the GWMP interchange at the ALMB (the Maryland state line). The 1-495 GP lanes generally carry
four through lanes in each direction, with a 12-foot paved right shoulder. South of Old Dominion Drive, to
the left of the GP lanes in each direction are the 1-495 Express Lanes, which are separated from the GP
lanes by flexible bollards in most locations in the Study Area. The northern terminus of the Express Lanes
is located just to the south of Old Dominion Drive. North of this location, the 1-495 GP lanes remain four
lanes in each direction south of Route 193, although a hard shoulder lane is open to traffic in the northbound
direction during weekday peak periods. This single left-side shoulder lane, which began operations in 2015,
is open to all traffic Monday through Friday from 6:00 AM to 11:00 AM and 2:00 PM to 8:00 PM.

Additional capacity is provided along 1-495 between Route 193 and GWMP. In the northbound direction,
a fifth auxiliary lane is provided along the right side between the on-ramp from Route 193 and the off-ramp
to GWMP, in addition to the left-side hard shoulder lane, which terminates at the GWMP interchange. In
the southbound direction, a C-D road is provided between the GWMP and Route 193 interchanges; all
southbound traffic wishing to access either of these interchanges must exit north of the GWMP interchange.
The C-D road carries two lanes plus an auxiliary lane between the on-ramp from GWMP and the off-ramp
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to Route 193; it then splits into a two-lane off-ramp to Route 193 and a single-lane on-ramp to the 1-495
southbound mainline. During congested periods along the 1-495 southbound mainline, counts indicate that
the C-D road is often used to bypass traffic along the mainline.

3.1.2 1-495 Express Lanes

The existing 1-495 Express Lanes opened in 2012 and feature two through lanes running in the median of
1-495 in each direction at the south end of the Study Area. These lanes are separated from the GP lanes via
flexible bollards. The Express Lanes are dynamically-priced, high-occupancy toll (HOT) lanes designed to
increase capacity and travel time reliability by allowing transit and high occupancy vehicles (HOVS) to use
the facility for free while tolling the excess capacity for single-occupancy vehicles (SOVs). Within the
Study Area, ingress and egress to the northbound and southbound existing 1-495 Express Lanes are provided
at Westpark Drive and Jones Branch Drive in Tysons, with exclusive ramps that intersect the cross streets
at signal-controlled intersections. Access is also provided from the northbound existing 1-495 Express
Lanes to DTR westbound, from the southbound existing 1-495 Express Lanes to DTR westbound, and from
DTR eastbound to the southbound existing 1-495 Express Lanes.

The northern entrance to the southbound existing 1-495 Express Lanes is from the left side of the
southbound 1-495 GP lanes, south of the Route 193 interchange and beginning just south of the bridge
carrying Old Dominion Drive over 1-495. The northern exit from the northbound existing 1-495 Express
Lanes merges onto the left side of the northbound 1-495 GP lanes near this same location. At this point, the
previously-mentioned left-side shoulder use lane begins.

3.1.3 Interchanges and Intersecting Roadways

The interchanges, excluding those that provide access to and from the existing 1-495 Express Lanes, within
the traffic operations analysis Study Area include the following:

* 1-495/Route 123 interchange — a full cloverleaf interchange with access provided in all directions
* |-495/Route 267 interchange — a complex interchange with a variety of ramps providing access in
certain directions, including the following:
From northbound 1-495 GP lanes to westbound DTR
From northbound existing 1-495 Express Lanes to westbound DTR
From southbound 1-495 GP lanes to eastbound and westbound DTR
From southbound existing 1-495 Express Lanes to westbound DTR
From the eastbound DTR to northbound and southbound 1-495 GP lanes
From the eastbound DTR to southbound existing 1-495 Express Lanes
From the eastbound DAAR to the 1-495 GP lanes
From westbound DCR to northbound 1-495 GP lanes
* |-495/Route 193 interchange — a conventional diamond interchange, with a C-D road along
southbound 1-495 that connects both the GWMP interchange and the Route 193 interchange.
* |-495/GWMP interchange — a trumpet-type, three-legged interchange providing access to and from
both directions of 1-495 and GWMP to the east of 1-495.
* 1-495/Clara Barton Parkway interchange — a hybrid interchange that features directional ramps
provided for certain movements in each direction.
* Route 267/Spring Hill Road interchange — a conventional diamond with access provided in all
directions.
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* Route 267/Route 123 interchange — a hybrid partial cloverleaf interchange providing access in all
directions, except for Route 123 northbound to Route 267 westbound.

Additionally, the following interchanges that provide access to and from the existing 1-495 Express Lanes
within the traffic operations analysis Study Area are included:

* 1-495 Express Lanes and Westpark Drive

* 1-495 Express Lanes and Jones Branch Connector

e 1-495 Express Lanes and Route 267, which currently includes the following connections:
1-495 northbound Express to westbound DTR
1-495 southbound Express to westbound DTR
Eastbound DTR to 1-495 southbound Express

3.1.4 Major Traffic Operations Study Area Arterials

The major non-freeway roads in the Study Area include the several arterials and collector streets, described
below:

* Route 193 (Georgetown Pike) — Route 193 is a primary highway in Virginia that provides access
from origins in western Fairfax County and eastern Loudoun County to 1-495, destinations in
McLean, including the Central Intelligence Agency, and destinations in Washington, D.C. via the
GWMP and Chain Bridge over the Potomac River. It is a two-lane road for most of its length, with
narrow or no shoulder along much of the route. Auxiliary turn lanes exist at the 1-495 interchange
areas.

* Dolley Madison Boulevard/Chain Bridge Road (Route 123) — Route 123 is a six-to-eight-lane
major arterial and primary highway within the Study Area. It has multiple turn lanes at several
major signal-controlled intersections.

*  Spring Hill Road (Route 684) — the section of Spring Hill Road varies in cross section. At the south
end of the Study Area, Spring Hill Road is a multilane highway, serving traffic in the Tysons area
and providing a primary access to the DTR at an interchange. The section north of the DTR is
largely a two-lane road, with some turn lanes at major intersections.

* Old Dominion Drive (Route 738) — the section of Old Dominion Drive in the Study Area is
predominantly a two-lane road that provides a roadway connection between Route 123 and Spring
Hill Road, with additional turn lanes provided at its intersection with Route 123. It passes through
residential areas, crossing 1-495 and connecting to Swinks Mill Road as well.

*  Swinks Mill Road (Route 685) — the section of Swinks Mill Road in the Study Area is a two-lane
street through a residential area with numerous driveways. It provides a roadway connection
between Lewinsville Road and Route 193 and parallels 1-495 just to the west. It primarily serves
local traffic, although commuters do use this route during peak periods.

* Balls Hill Road (Route 686) — the section of Balls Hill Road in the Study Area provides a roadway
connection from Route 123 and Route 193. Similar to Swinks Mill Road, it runs parallel to 1-495
just to the east, and it is a two-lane street that serves the local community. During peak periods,
commuters use Balls Hill Road to bypass the congested 1-495 northbound GP lanes.

* Lewinsville Road (Route 694) — the section of Lewinsville Road in the Study Area is largely a two-
lane street that functions as a major collector for residential and commuter traffic west of 1-495.
East of 1-495, it is a multi-lane road with turn lanes at major intersections serving a large campus
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with several office buildings. It parallels the DTR to the north and is also used by commuters during
peak periods.

* Ingleside Avenue/Douglas Street — the sections of Ingleside Avenue and Douglas Street within the
study are two-lane streets that provide access to the McLean Library and the McLean Community
Center and primarily serves local residents. Together, they form a road connection between Route
123 and Route 193 in the McLean area, running parallel and to the east of Balls Hill Road.

The Study Area currently has in place the following HOV and transit facilities in place to serve commuters.
3.2.1 HOV Facilities

HOV-3 vehicles may ride in the 1-495 Express Lanes for free using an EZ-Pass transponder that is switched
to “HOV-3” mode. There are no HOV lanes along the 1-495 GP mainline.

Within the traffic operations analysis Study Area, an HOV-2 lane heading westbound along the DTR is
provided. This HOV-2 lane starts directly west of the DTR main toll plaza and is exclusive to HOV-2 traffic
during the evening peak period (4:00 p.m. - 6:30 p.m., Monday — Friday). There is a corresponding
eastbound HOV-2 lane along the DTR but terminates prior to Leesburg Pike which is outside of the 1-495
NEXT traffic operations analysis Study Area.

Existing Conditions HOV Usage

As noted in Chapter 1 of the EA, according to a commuting survey conducted by MWCOG in 2016, nearly
half (48 percent) of those surveyed who use HOV/Express Lanes for commuting said availability of the
lanes influenced their mode choice decision. The survey also indicated that the presence of Express Lanes
encourages the use of carpooling and vanpooling; nine percent of commuters who had access to an
HOV/Express Lane reported carpooling or vanpooling as their primary mode choice, compared with five
percent of commuters who did not have access. The existing 1-495 and 1-95 Express Lanes create a 40-mile
HOV and bus network in northern Virginia and provide additional travel choices for a variety of users.
However, because the existing Express Lanes end at Old Dominion Drive, travel choices for all northbound
travelers are limited. No commuter bus service is offered within the Study Area or over the ALMB due to
the absence of dedicated or managed lanes that would allow buses to travel more efficiently. Both HOV
and single-occupant vehicles choosing to use the existing Express Lanes are forced to rejoin the GP lanes
north of Old Dominion Drive with no options to bypass congestion or bottlenecks. Therefore, there is little
or reduced advantage or incentive for travelers to choose carpooling, vanpooling, or transit options because
these options are no more efficient than driving alone from this point to the north. Without dedicated transit
or HOV/HOT lanes, single-occupant vehicle travel is the dominant mode choice within the corridor.
Additionally, there is no opportunity to attract users away from the congested GP lanes, which would reduce
the overall trip demand and congestion in the GP lanes. There is a need to provide options for and
incentivize high-occupancy travel modes to reduce overall vehicle trips, particularly single-occupancy
vehicles, in accordance with TPB recommendations.

Commuter choices are also affected by access. The northbound and southbound 1-495 Express Lanes are
accessible in both directions from Westpark Boulevard and Jones Branch Drive. From Route 7 and
eastbound DTR/DAAR, only the southbound Express Lanes are accessible. There is currently no direct
access to the northbound Express Lanes from the DTR, the DAAR, or Route 7. Given that the Express
Lanes terminate to the south of GWMP, there is also no direct access to and from the Express Lanes in
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either direction from GWMP. Users are less likely to use the Express Lanes if the access points are
inconvenient and insufficient for their needs.

3.2.2 Bus Transit

No commuter bus service is offered within the Study Area or over the ALMB, in part due to the absence of
dedicated or managed lanes that would allow buses to travel more efficiently.

Currently three transit service providers operate bus service in areas adjacent to the corridor, along the
routes listed below and identified in Figure 3-1:

Fairfax Connector Service

* Route 401/402: Backlick — Gallows

* Route 422: Boone Boulevard — Howard Avenue
* Route 423: Park Run — Westpark

* Route 424: Jones Branch Drive

* Route 432: Old Courthouse Beulah

* Route 442: Boone Boulevard — Howard Avenue
* Route 462: Dunn Loring — Navy Federal — Tysons
* Route 463: Maple Avenue — Vienna

* Route 494: Lorton — Springfield — Tysons

* Route 495: Burke Centre — Tysons

* Route 574: Reston — Tysons

* Route 599: Pentagon — Crystal City Express

* Route 721: Chain Bridge Road — McLean

* Route 724: Lewinsville Road

Potomac and Rappahannock Transportation Commission (PRTC) Service

* Linton Hall Metro Express: Gainesville — Tysons Corner
* Manassas Metro Express: Old Town Manassas — Tysons Corner
* Tysons Corner: Woodbridge - Tysons Corner

Washington Metropolitan Area Transit Authority (WMATA) Metrobus Service

e 23T: McLean — Crystal City
e 3T: Pimmit Hills
*  5A: Dulles — Washington, D.C.

3.2.3 Metrorail

The Study Area is served by the Silver Line Metrorail which opened in 2014 with five stations. Four of the
five Silver Line Metrorail stations are in the vicinity of the 1-495 Express Lanes Northern Extension Project;
these include:

* MclLean

e Tysons Corner
e Greenshoro

e Spring Hill
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The Metrorail service and stations in the Study Area are also shown in Figure 3-1.

Bicycle and pedestrian facilities in the traffic operations analysis Study Area mainly consist of facilities
along streets that cross 1-495 on bridges.

Along Live Oak Drive and Route 738 (Old Dominion Drive), bicyclists must use the sidewalk or share the
road with cars along the overpasses of 1-495. Along Route 694 (Lewinsville Road), exclusive bike lanes
are provided in each direction along the overpass across 1-495.

Along Route 123, no bicycle or pedestrian facilities are currently provided crossing 1-495.
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Figure 3-1: Bus and Rail Transit Service in 1-495 NEXT Project Area
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CHAPTER 4.0  EXISTING TRAFFIC OPERATIONAL CONDITIONS
4.1  HISTORICAL TRAFFIC TRENDS ON I-495 CORRIDOR

Although traffic has distinctive peak periods along the 1-495 corridor, increasing congestion has prolonged
these peak periods and spilled queued traffic to parallel routes such as the GWMP, Route 193, and Route
123. A typical commuting pattern might show a morning peak in one direction and an afternoon peak in
the opposite direction; however, the -495 NEXT study area experiences congestion in both directions in
both peak periods, with the most severe congestion along northbound 1-495 due to a bottleneck at the
ALMB.

From 2002 to 2017, the AADT for 1-495 at the ALMB grew by 18 percent, with the transportation
infrastructure expanding alongside this traffic growth to include Express Lanes as well as a hard shoulder
open to northbound traffic in the study area during peak periods. Projected population and employment
growth, particularly in Tysons, is forecasted to significantly increase in future years and additionally strain
highway capacity.

Traffic counts from recent years reflect existing network capacity constraints. Figure 4-1 and Figure 4-2
compare the AADTs along northbound and southbound 1-495, respectively, between 2013 and 2017 for
five locations within the study area. These volumes are estimates from VDOT’s historic traffic count books
(VDOT, 2017). As shown, traffic volumes have been essentially stagnant the past few years, likely due to
persisting capacity constraints along the corridor throughout the day.

120000
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80000
60000
— 40000
2
< 20000
0
2013 2017
1-495 Northbound GP Lanes
B On-ramp from EB Rt 7 to B On-ramp from WB Rt 123 to B On-ramp from WB Rt 267 to
Off-ramp to EB Rt 123 Off-ramp from WB Rt 267 (Left)  Off-ramp to Rt 193
On-ramp from Rt 193 to B On-ramp from NB GWMP to
Off-ramp to SB GWMP Off-ramp to Clara Barton Pkwy
Figure 4-1. Recent Traffic Growth Along Northbound 1-495
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Figure 4-2. Recent Traffic Growth Along Southbound 1-495

4.2  EXISTING TRAFFIC VOLUMES
4.2.1 Peaking Patterns and Existing Peak-Hour Volumes

Traffic conditions in the study area are severely oversaturated during the weekday AM and PM peak
periods, with several hours of congestion in both directions, especially along northbound 1-495 approaching
the ALMB. Data collection verified that a single peak hour for the entire system does not exist due to low
speeds. This constrains traffic throughput across several hours, often leading to lower flow rates during
peak periods. Figure 4-3 shows this pattern for the northbound 1-495 GP lanes: traffic counts decrease
starting around 2:00 p.m. and are lower than those observed during the early afternoon (when, during the
early evening hours, the facility should theoretically be carrying higher volumes). Due to the oversaturated
conditions and historical trends within the study area, it was determined that the traffic analysis periods
should be based upon the periods of heaviest congestion and slowest speeds along the northbound 1-495
GP lanes as shown in the INRIX speed heat map in Exhibit 4-1.

*  For the AM peak period from 6:45 a.m. to 9:45 a.m., the network representative hour (peak hour)
occurs between 7:45 a.m. and 8:45 a.m. Queue spillback is tied to the on-ramp from GWMP and
the weave across the ALMB, with the slowest speeds and longest queues occurring during the
representative hour.

*  For the PM peak period from 2:45 p.m. to 5:45 p.m., the network representative hour (peak hour)
occurs between 3:45 p.m. and 4:45 p.m. During the early afternoon hours between approximately
2:00 p.m. and 3:30 p.m., queue spillback and congestion along northbound I-495 is again tied to

the on-ramp from GWMP and the weave across the ALMB. During the later afternoon hours after
approximately 3:30 p.m., queues from downstream congestion in Maryland spill back across the
ALMB, resulting in a single continuous queue. At this point, the back of the queue stabilizes for
several hours, suggesting that demand is not increasing and is being processed at the same rate as
it arrives.
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After the AM and PM network peak hours were determined, existing traffic volumes were developed and
balanced along freeway ramps and mainline segments, beginning with the 1-495 GP segments and moving
out to the connecting freeway system. Freeway ramp volumes were then held fixed and turning movement
counts (TMCs) were balanced along arterial roadways. These balanced counts were compared to raw traffic
counts and adjusted as necessary. As multi-hour simulation analysis requires the VISSIM network to be
populated with traffic volumes beyond the network peak hour, input volumes were developed for each entry
link into the network according to 15-minute flow rates observed in the traffic count data.

Peak hour volumes for the AM are provided for the 1-495 (GP and Express) mainline and Route 267
mainline in Exhibit 4-2a and Exhibit 4-2b respectively. Peak hour volumes for the PM are provided for
the 1-495 mainline and Route 267 mainline in Exhibit 4-3a and Exhibit 4-3b respectively. Peak hour
volumes for the arterial network are provided in Exhibit 4-4a through Exhibit 4-4e.

4.2.2 Existing Daily Traffic Volumes

Existing average weekday daily traffic (AWDT) volumes were estimated from traffic counts conducted in
May and June 2018. AWDT in this report represents the average of data collected on a Tuesday,
Wednesday, and Thursday. These data were additionally adjusted to balance traffic volumes in the study
area. Average daily traffic (AWDT) volumes within the study area are provided in Exhibit 4-5a and
Exhibit 4-5b.

Sample count data along four successive 1-495 GP segments are shown in Figure 4-3 and Figure 4-4,
representing the average weekday hourly volumes at each location in the northbound and southbound
directions, respectively. The daily curves indicate the expected volume distribution during an average
weekday, with the highest throughput volumes observed during the AM peak period in both directions.
Note that especially in the northbound direction, traffic volumes decrease through the AM and PM peak
periods, as congestion constrains throughput along the corridor. This is particularly notable during the PM
peak period, where actual throughput along I-495 is much lower than its hypothetical capacity
(approximately 1,800 to 2,000 vehicles per hour per lane). This phenomenon is primarily in the northbound
direction due to the bottleneck at the ALMB as opposed to the southbound direction, which, while there is
still congestion present, contains multiple departure points for traffic to exit the facility (e.g. Route 267,
Route 123).
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1-495 Northbound GP Weekday Hourly Volumes
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Figure 4-3. Average Weekday Hourly Volumes along Northbound I-495 GP Lanes

[-495 Southbound GP Weekday Hourly Volumes
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Figure 4-4. Average Weekday Hourly Volumes along Southbound I-495 GP Lanes

4.2.3 Vehicle Occupancy Data

The following assumptions were made regarding vehicle occupancy, which was used to estimate person
throughput as a measure of effectiveness for existing conditions and future No Build No Build No Build
and Build conditions:
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e GP lanes: 1.1 persons/vehicle assumed. This is based on average non-HOV lane occupancy data
for the region from a 2014 MWCOG study (MWCOG, 2014) as observed on various facilities in
northern Virginia (I-395, 1-95, 1-66, and Dulles Toll Road).

e Express Lanes: 1.44 persons/vehicle assumed. This is derived from an assumption 18 percent of
vehicles during the peak period operating as HOV-3 (3 persons/vehicle) based on available data for
the existing [-495 Express Lanes through Tysons; the remaining 82 percent of vehicles (toll-paying)
are assumed to have the same non-HOV auto occupancy as the GP lanes.

The study area is located at a crossroads important to both the greater Washington, D.C. region and the East
Coast as a whole. The Interstate 95 (I-95) corridor, the main freeway route for the eastern United States,
splits into two parallel freeways around Washington, D.C. 1-95 is signed for the north/south freeway
running around the east side of Washington, D.C., while 1-495 serves as a parallel route around the west
side. Additionally, [-495 carries travel from Interstate 66 (I-66), the Dulles Toll Road (DTR), and Interstate
270 (I-270) to and from points adjacent to the study area in Maryland and Virginia. Within the study area
is Tysons, the rapidly-growing central business and shopping district for Fairfax County. It contains the
largest concentration of commercial office space in the Washington, D.C. region, and [-495 provides the
main north-south link in and out of Tysons to other parts of the region. Figure 4-5 shows the study area in
the context of regional travel patterns.

An analysis of travel patterns along 1-495 using StreetLight Data, a provider of anonymized mobile device
analytics to support transportation studies, shows that trips have a wide-ranging set of origins and
destinations well outside the study area. Figure 4-6 and Figure 4-7 provide maps of the most common trip
origins and destinations, respectively, for trips carried along northbound 1-495 between the DTR and Route
193. These maps show that many trips within the study area originate in Tysons and in locations further to
the south or west, such as Dulles International Airport (IAD) and Prince William County, and are destined
for Maryland, especially areas along the I-270 corridor.

Figure 4-8 shows the estimated average daily traffic volumes at all Potomac River crossings in the region.
The 1-495 ALMB at the north end of the study area and the 1-95/1-495 Woodrow Wilson Bridge south of
Washington, D.C. are the only two river crossings directly between Virginia and Maryland within the
vicinity of Washington, D.C. As a result, they carry very heavy traffic volumes exceeding 200,000 vehicles
per day. Error! Reference source not found. and Error! Reference source not found. break down the origin
and destination jurisdictions (also provided by StreetLight Data), respectively, for AWDT crossing the
ALMB along northbound 1-495.
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Figure 4-6. Trip Origins along Northbound I-495 between the DTR and Route 193
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Figure 4-7. Trip Destinations along Northbound I-495 between the DTR and Route 193
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Table 4-1. Origin Jurisdiction for AWDT Along Northbound I-495 at the ALMB
Percent Contribution to

Origin Jurisdiction Traffic on ALMB
(Northbound)
Fairfax County/Fairfax City/Falls Church 56.1%
Loudoun County 10.6%
Arlington County 8.7%
District of Columbia 8.7%
Prince William County/Manassas/Manassas Park 6.1%
City of Alexandria 3.1%
Other 6.6%

Table 4-2. Destination Jurisdiction for AWDT Along Northbound I-495 at the ALMB
Percent Contribution to

Destination Jurisdiction Traffic on ALMB
(Northbound)
Montgomery County 68.5%
Prince George's County 12.6%
District of Columbia 7.2%
Frederick County 4.2%
Other 7.5%

4.4  EXISTING TRAFFIC OPERATIONS AND LEVELS OF SERVICE
4.4.1 Baseline VISSIM Model Development and Calibration

Calibration of the project existing conditions VISSIM models relied on guidance from the VDOT TOSAM
(VDOT, 2015) and was previously described in Chapter 2; a detailed overview of the calibration process
and measures is further provided as Appendix D. The complexity of the proposed project’s VISSIM
analysis network due to its existing operational deficiencies impacted the calibration target criteria selected
for this study. These selected criteria include traffic volumes, speeds, travel times, and queue lengths. Since
freeway congestion significantly impacts corridor operations, the calibration measures focused primarily
on freeway operations. However, arterial throughputs and queue lengths at key intersections’ critical
movements were also compared to field observations during the calibration.

As also noted in Chapter 2, VISUM planning software was used to create origin-destination (O-D) matrices
that reflect regional trip patterns based on data from StreetLight and MWCOG. These O-D matrices were
merged with balanced freeway and ramp demand as well as balanced intersection turning movements to
develop an O-D matrix reflecting travel patterns within the study area.

Simulation analysis periods were chosen and approved by the VDOT Northern Virginia District Traffic
Engineer to cover the AM and PM peak periods (6:45 a.m. to 9:45 a.m. and 2:45 p.m. to 5:45 p.m.,
respectively). A 30-minute seeding period was used for the AM VISSIM models, while a 60-minute seeding
period was used for the PM models. As VISSIM microsimulation models have random elements in the
vehicle mix and other components, multiple runs of the model for each scenario are required to develop a
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statistically valid result. VDOT’s Sample Size Determination tool was used to determine that 10 model
runs were sufficient to obtain a statistically valid result. This calculation is provided in Appendix D.

4.4.2 Existing AM Freeway Operations

Exhibits 4-6a through 4-6¢ and Exhibits 4-7a through 4-7c illustrate the density and speed results,
respectively, from the VISSIM models for the 1-495 and Route 267 mainline segments in the study area for
the AM peak period. In each figure, the centerline diagram laid over the aerial depicts the average densities
or speeds during the peak hour from 7:45 a.m. to 8:45 a.m. in both directions along the mainline segments.
The average densities and speeds are color-coded based on the congestion levels and ranges of speeds as
depicted in the legend. The boxes on the top and bottom depict the densities and speeds in each direction
for the entire peak period from 6:45 a.m. to 9:45 a.m., including the shoulder periods before and after the
peak hour. Detailed tabular results can be found in Appendix E.

Density

In the AM peak period, northbound [-495 approaching the ALMB experiences congested-to-severely
congested conditions for the entire peak period, beginning at the weave on the ALMB and continuing to
the DTR interchange. At the interchange of Route 123 and 1-495, the Route 123 eastbound off-ramp spills
back to the northbound [-495 mainline.

Southbound [-495 between River Road and Route 193 experiences heavy congestion in the peak hour and
in the shoulder hour with some segments operating under congested to severely congested levels.
Congestion during the shoulder hour worsens compared to the peak hour as congestion clears upstream and
more demand reaches the study area.

Speeds

Average VISSIM speeds show similar patterns as seen in the density diagrams, with speeds along
northbound 1-495 starting to break down approaching the ALMB and spill back to the Route 267
interchange. Average speeds in this segment are below 35 mph with some segments operating below 20
mph (queue condition). Average speeds along southbound 1-495 range from 50 to 55 mph during the peak
hour. In the shoulder hour, speeds drop below 35 mph in some segments between River Road and Clara
Barton Parkway.

Simulated Volumes

Figure 4-9 shows the comparison between simulated vehicle throughput and the balanced traffic counts
along northbound [-495 during the AM peak hour. As shown in the figure, most segments along northbound
[-495 were able to process the balanced counts for the peak hour. It should be noted that balanced counts
are those that have been post-processed from field counts and may not reflect collected, in-field traffic
volumes due to capacity constraints.
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Northbound I-495 General Purpose AM Peak Hour
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4.4.3 Existing PM Freeway Operations

Exhibits 4-8a through 4-8¢ and Exhibits 4-9a through 4-9c¢ illustrate the density and speed results,
respectively, from the VISSIM models for the 1-495 and Route 267 mainline segments in the study area for
the PM peak period. Similar to the AM peak figures, the centerline diagram depicts the average densities
or speeds during the peak hour from 3:45 p.m. to 4:45 p.m. in both directions along the mainline segments.
The average densities and speeds are color-coded based on the congestion levels and ranges of speeds as
depicted in the legend. The boxes on the top and bottom depict the densities and speeds in each direction
for the entire peak period from 2:45 p.m. to 5:45 p.m. Detailed tabular results can be found in Appendix
E.

Density

In the PM peak period, northbound 1-495 is severely congested due to two points of congestion. The first
congestion point is located outside of the study area at [-270 in Maryland, and the second point is located
between the Route 193 and the GWMP interchanges where the part-time shoulder lane drops on the left
side while vehicles from the Route 193 interchange are also merging onto northbound 1-495 on the right
side. This pinch from both sides creates friction in the through lanes and worsens as the slowdown from I-
270 in Maryland merges to this location. The resulting queue extends beyond the Route 123 interchange.
The corridor operates under severe congestion, not only during the peak hour, but for the entire peak period.

Similarly, along southbound 1-495, segments between River Road and the Route 267 interchange operate
under severe congestion. The remaining segments between the Route 123 and Route 267 interchanges
operate under light-to-moderate density levels.

Speeds
Average VISSIM speeds show similar patterns as seen in the density diagrams with speeds below 25 mph
along northbound 1-495 throughout the study area. Some segments operate below 20 mph (queue

Draft February 2020 Environmental Assessment
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condition). The speeds are lower for the entire peak period for all northbound 1-495 segments. Average
speeds along southbound 1-495 range from 10 to 35 mph between the Route 267 interchange and River
Road.

Simulated Volumes

Figure 4-10 shows the comparison between simulated vehicle throughput and the balanced traffic counts
along northbound 1-495 during the PM peak hour. Similar to the AM peak hour, most northbound 1-495
segments were able to process the balanced counts for the PM peak hour. All segments along northbound
1-495 have unserved volumes of less than five percent except for a few between the Route 267 interchange
and Route 193 interchange which have unserved demands of eight to nine percent. It should be noted that
balanced counts are those that have been post-processed from field counts and may not reflect collected,
in-field traffic volumes due to capacity constraints.

Northbound 1-495 General Purpose PM Peak Hour
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4.4.4 Existing Arterial Operations

AM Arterial Operations

Intersections Evaluated in VISSIM

With the exception of three intersections that operate at LOS F and one that operates at LOS E, almost 80
percent of the intersections within the study area operate at an adequate LOS during the AM peak hour
from 7:45 a.m. — 8:45 a.m. as indicated in Figure 4-11 and in Table 4-3. It is important to note that while
many of these intersections operate at adequate overall microsimulation LOS, many of the individual
approaches operate at failing conditions (see Appendix F for arterial intersection delay and LOS details).

Intersections Evaluated in Synchro
The expanded arterial network beyond intersections immediately adjacent to freeway interchanges in the
corridor was evaluated solely through Synchro. With the exception of the Old Dominion Drive and Balls

Environmental Assessment Draft February 2020
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Hill Road intersection which operates at LOS F, all intersections operate at an adequate LOS (LOS D or
better) during the AM peak as indicated in Table 4-4.

EXISTING AM PEAKHOUR
INTERSECTION LOS SUMMARY

Figure 4-11. Summary of Arterial HCM-Analogous LOS for AM Existing Conditions

Draft February 2020
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Table 4-3. VISSIM Intersection Microsimulation Delay and HCM-Analogous LOS — Existing AM
Peak Hour

Average

Approach Intersection Intersection

AT HCM- Microsimulation HCM-

Intersection Approach MlCr(glellI:llirlatlon Analogous Delay Analogous
el /v.e hicle) LOS (seconds/vehicle) LOS
NB 24.0
Route 123 and Tysons SB 26.8
Boulevard EB
WB 47.6
NB 16.9
Westpark Drive and SB 12.3
Tysons Connector
WB 19.1
T C d NB 16.1
ysons Connector an SB 11.4
Express Lanes Ramps
EB 9.8
NB
Route 123 and.Capital SB 19.7
One Tower Drive/Old
Meadow Road EB
WB
Route 123 and Scotts NB
Crossing SB
Boulevard/Colshire EB
Drive WB
NB
Route 123 and Route SB
267 Eastbound Off- EB
Ramp/Anderson Road
WB
Route 123 and NB
Lewinsville SB
Road/Great Falls EB
Street WB
Lewinsville Road and SB
ewinsville Road an
Balls Hill Road EB €
WB A
Jones Branch Drive NB B
and Jones Branch SB A
Connector WB B
Jones Branch NB &
Connector and SB B
Express Lanes Ramps EB B
International Drive NB D
and Spring Hill SB D)
Road/Jones Branch EB D
Drive WB
Environmental Assessment Draft February 2020
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Average
Approach

Approach Intersection Intersection
HCM- Microsimulation HCM-
Analogous Delay Analogous
LOS (seconds/vehicle) LOS

Intersection Approach Microsimulation
Delay
(seconds/vehicle)

Spring Hill Road and 27.4
DTR Eastbound SB 51.8

Ramps EB
Spring Hill Road and NB o2
DTR Westbound SB 19.5

Ramps WB

NB

Spring Hill Road and SB

Lewinsville Road EB

WB

NB

Route 193 and Helga SB

Place/Linganore Drive EB

WB

SB

Route 193 and 1-495 EB

Southbound Ramps

WB

NB

Route 193 and 1-495 EB

Northbound Ramps

WB

NB

Route 193 and Balls SB

Hill Road EB

WB

NB

Route 193 and Dead EB

Run Drive
WB

Table 4-4. Synchro Intersection Delay and LOS — Existing AM Peak Hour

Approach Approach Intersection Intersection
Delay (s/veh) LOS Delay (s/veh) LOS

Intersection Approach

Old Dominion
Drive at Spring
Hill Road

0Old Dominion
Drive at Swinks
Mill Road

Draft February 2020 Environmental Assessment
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. Approach Approach Intersection Intersection
Intersection Approach Delg§ (s/veh) "Los Delay (s/veh) LOS

. NB

Old Dominion SB

Drive at Balls Hill EB
Road

WB

NB

Route 123 at Old SB

Dominion Drive EB

WB

. NB

Georgetown Pike SB

at Swinks Mill EB
Road

WB

Georgetown Pike NB

at Spring Hill EB

Road WB

Lewinsville Road SB

at Swinks Mill EB

Road WB

NB

Route 123 at SB

Ingleside Avenue EB

WB

Douglass Drive at NB

Route 193 SB

(Georgetown EB

Pike) WB

PM Arterial Operations

Intersections Evaluated in VISSIM

As shown in Figure 4-12 and in Table 4-5, there are more intersections that operate at failing conditions
during the PM peak hour from 3:45 p.m. to 4:45 p.m. than during the AM peak hour. Out of the total 19
intersections evaluated, five operate at failing conditions of LOS F, while three intersections operate at
near-failing conditions of LOS E. The remaining intersections operate at an acceptable LOS D or better
during the PM peak hour. It is important to note that while many of these intersections operate at adequate
overall control LOS, many of the individual approaches operate at failing conditions. Additional detail on
arterial traffic operations, including intersection approach delay and LOS is summarized in Appendix F.

Intersections Evaluated in Synchro

The expanded arterial network beyond intersections immediately adjacent to freeway interchanges in the
corridor was evaluated solely through Synchro. As during the AM peak hour, only the Old Dominion Drive
and Balls Hill Road intersection operates at LOS F, as indicated in Table 4-6. The remaining intersections
operate at an adequate LOS (LOS D or better) during the PM peak hour. Although the intersections operate
at an adequate overall control LOS, many of the individual approaches operate at failing conditions.

Environmental Assessment Draft February 2020
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EXISTING PM PEAK HOUR
INTERSECTION LOS SUMMARY

Figure 4-12. Summary of Arterial HCM-Analogous LOS for PM Existing Conditions

Draft February 2020
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Table 4-5. VISSIM Intersection Microsimulation Delay and HCM-Analogous LOS — Existing PM

Peak Hour
Q‘Ir)err:f:h Approach Intersection Intersection
Intersection Approach Microsimulation HEM- Microstmulation o

Analogous Delay Analogous

Delay -
(seconds/yehicle) LOS (seconds/vehicle) LOS
NB |
Route 123 and Tysons SB 454 | D
Boulevard EB ‘
WB |
W k Dri dT N8 ‘ A
estpark Drive and Tysons B ‘ A
Connector
WB | B
NB | B
Tysons Connector and
SB | A
Express Lanes Ramps
EB | A
. NB D
Route 123 and Capital One SB ‘ C
Tower Drive/Old Meadow ‘ :
Road EB
WB |
NB |
Route 123 and Scotts SB ‘
Crossing EB ‘
Boulevard/Colshire Drive
WB |
NB |
Route 123 and Route 267 SB ‘
Eastbound Off- B ‘
Ramp/Anderson Road
WB |
NB |
Route 123 and Lewinsville SB ‘
Road/Great Falls Street EB |
WB |
o SB |
Lewinsville Road and Balls EB ‘
Hill Road
WB |
. NB |
Jones Branch Drive and SB ‘
Jones Branch Connector
WB |
NB |
Jones Branch Connector
SB |
and Express Lanes Ramps
EB |
NB |
International Drive and SB ‘
Spring Hill Road/Jones EB ‘
Branch Drive
WB |
— NB |
Spring Hill Road and DTR B ‘
Eastbound Ramps
EB |
Environmental Assessment Draft February 2020
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Average
Approach
Intersection Approach Microsimulation

Approach Intersection Intersection
HCM- Microsimulation HCM-
Analogous Delay Analogous

Delay LOS (seconds/vehicle) LOS

(seconds/vehicle)
27.5

Spring Hill Road and DTR
Westbound Ramps

28.9

Spring Hill Road and
Lewinsville Road

Route 193 and Helga
Place/Linganore Drive

Route 193 and 1-495
Southbound Ramps

Route 193 and 1-495
Northbound Ramps

Route 193 and Balls Hill
Road

Route 193 and Dead Run
Drive

Table 4-6. Synchro Intersection Delay and LOS — Existing PM Peak Hour

Approach Approach Intersection Intersection
Delay (s/veh)  Delay (s/veh) Delay (s/veh) LOS

Intersection Approach

Old Dominion
Drive at Spring
Hill Road

0Ol1d Dominion
Drive at Swinks
Mill Road

0Old Dominion
Drive at Balls Hill
Road

Draft February 2020 Environmental Assessment
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Intersection

Intersection
LOS

Intersection
Delay (s/veh)

Approach

Approach

Approach Delay (s/veh)

Delay (s/veh)

NB

Route 123 at Old SB
Dominion Drive EB 77.2

WB

. NB

Georgetown Pike SB

at Swinks Mill EB

Road

WB

Georgetown Pike NB

at Spring Hill EB

Road WB

Lewinsville Road SB

at Swinks Mill EB

Road WB

NB

Route 123 at SB

Ingleside Avenue EB

WB

Douglass Drive at NB

Route 193 SB

(Georgetown EB

Pike) WB

4.5

SUMMARY OF EXISTING OPERATIONAL DEFICIENCIES

Based on the traffic simulation results, the travel demand is higher than the existing capacity for much of
the study area under existing conditions. This is reflected in the high densities and low speeds found in

many segments in the peak directions. General characteristics of congestion on the corridor include:

Substantial multi-hour queues in both directions.

Bottlenecks created by major merge areas, as experienced in the northern terminus of the
study area.

Congestion from downstream impacting study area network, including areas in Maryland
north of the ALMB and congestion in Tysons south of the study area.

Bottlenecks created due to lane drops, such as the 1-495 northbound GP merge where the
shoulder lane terminates.

Bi-directional demand and weaving result in congestion in both directions during both peak
periods, such as weaving along 1-495 northbound GP between the on-ramp from Route 193
and the off-ramp to GWMP.

The on-ramp from the GWMP to 1-495 northbound frequently queues back onto the
GWMP outbound/westbound mainline for several miles to as far back as the GWMP/Route
123 interchange.

As shown in Exhibit 4-1, in the northbound direction along 1-495, the AM peak period
lasts almost four hours, and the PM peak period lasts for more than six hours. In the

Environmental Assessment
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4.5.1

southbound direction, the AM peak period lasts approximately two hours and the PM peak
period lasts for approximately five hours.
Heavy volumes entering and exiting I-495 at the Route 267 interchange affect traffic in both
directions for extended periods.
Heavy demand from Route 267 entering an already congested segment of 1-495 results in
more congestion and queue spill-backs. The 1-495 northbound GP on-ramp from
DTR/DAAR eastbound frequently spills back to the DTR/DAAR mainlines due to heavy
demand and congestion along 1-495 northbound GP. The 1-495 southbound GP on-ramp
from DTR/DAAR eastbound creates weaving issues along [-495 southbound, as the off-
ramp to Route 123 and destinations in Tysons is just downstream of this location.
Cut-through traffic on local parallel arterials creates more disturbance along mainline.
Vehicles detouring to avoid 1-495 congestion create more disturbance to the flow of traffic
by exiting to use parallel arterial facilities, such as Balls Hill Road and Swinks Mill Road,
and then entering again at downstream locations along [-495, such as at Route 193.
High-Occupancy Toll (HOT) traffic to and from the 1-495 Express Lanes and weaving in and
out from GP lanes results in congestion.
The speed differential as well as weaving in and out from the [-495 Express Lanes that
have ingress and egress just north of the Route 267 interchange create congestion in the
GP lanes.

Major Points of Congestion

Northbound 1-495
Hours of congestion: 7:00 a.m. to 11:00 a.m. and 1:30 p.m. to 8:00 p.m.
Congestion within the study area is largely due to downstream congestion from beyond the
ALMB and starts between Route 193 and GWMP where the part-time shoulder lane drops
on the left side and vehicles from Route 193 are merging on the right side. The slowdown
from the Clara Barton Parkway interchange also impacts this segment.
Queues spill back beyond the DTR interchange in the AM and PM peak periods. Cut-
through traffic trying to avoid 1-495 congestion by entering from the Route 193 ramp
creates congestion that starts as early as 1:30 p.m.
After 3 p.m., congestion from [-270 in Maryland starts to spill back and worsen existing
queues, extending back to beyond the Route 123 interchange, where queues then generally
stabilize and are sustained through the peak period.
Route 267, Route 193, and GWMP experience queuing on ramps, mainline segments, and
arterial intersections due to northbound I-495 congestion, sometimes extending for miles
in the case of GWMP.

Southbound 1-495
Hours of congestion: 8:00 a.m. to 10:00 a.m. and 2:00 p.m. to 7:00 p.m.
In the AM peak period, congestion begins at the Route 193 ramp where the C-D road from
the GWMP merges on to southbound [-495 and is also used as a bypass lane for through
traffic.
In the PM peak period, multiple localized bottlenecks combined with downstream
congestion cause queue spillbacks in Tysons back to the DTR interchange. The traffic
weaving between the on-ramp from eastbound Route 267 and the off-ramps to Route 123

Draft February 2020 Environmental Assessment

4-22



[-495 Express Lanes Northern Extension Traffic and Transportation Technical Report

adds to this congestion, resulting in congestion spilling back onto the Route 267 ramps and
mainline.

Route 193 ramp congestion due to the C-D road merge happens independently and starts
earlier in the PM peak period, creating a separate bottleneck along southbound 1-495.
Vehicles merging on the right from the GWMP and Route 193 that weave across to access
the 1-495 Express Lanes add to this congestion. Downstream congestion causes more
vehicles to try to enter the Express Lanes, resulting in more congestion upstream of the
Express Lanes.

Environmental Assessment Draft February 2020
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CHAPTER 5.0 BACKGROUND (NO BUILD) TRANSPORTATION
NETWORK

This chapter details assumptions for background improvements to the transportation network included as
elements of future No Build conditions, including recent improvements and future planned projects.
Notable regional projects outside of the project study area that impact travel patterns within the study area
are also included.

5.1.1 Jones Branch Connector/Scotts Crossing Road

At the time of the project existing conditions analysis (2018), the Jones Branch Connector carried traffic
between Jones Branch Drive and the 1-495 Express Lanes ramps, with an extension under construction to
connect across [-495 to the east and meet Route 123 via a signalized intersection. This connection is now
open and it provides an alternative east-west route between Route 123 and points in Tysons west of [-495,
bypassing the 1-495/Route 123 interchange. This extension is four lanes (two through lanes in each
direction) and is referred to as Scotts Crossing Road. The signalized intersection with the [-495 Express
Lanes ramps has been reconfigured to accommodate this new access to and from the east. Figure 5-1
provides a map and concept for the Jones Branch Connector / Scotts Crossing Road project (Fairfax County,
2018).

Note that between the signal for the 1-495 Express Lanes ramps and the signal where Scotts Crossing Road
meets Route 123, two new signalized intersections are being constructed. These new signalized
intersections provide access to existing and planned future developments, including the Capital One
headquarters complex to the south of Scotts Crossing Road and west of Route 123. These two intersections
have been included in all future traffic analysis scenarios; traffic volumes assumed for trips in and out of
the Capital One complex have been developed in coordination with Fairfax County. These improvements
are all assumed to be in place by 2025.

Environmental Assessment Draft February 2020
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Figure 5-1. Jones Branch Connector Project (source: Fairfax County)

5.1.2 Planned Spot Improvements in Study Area

* Balls Hill Road and Route 193 (Georgetown Pike) — at the current signalized intersection of
Balls Hill Road and Georgetown Pike, VDOT, in coordination with Fairfax County, recently
completed the implementation of geometric and signal improvements to address capacity
constraints (WSP USA, 2019). A dedicated northbound left-turn lane has been provided, and new
signal heads have been installed to allow for eight-phase operations at the traffic signal. Figure 5-2
provides a concept for these intersection improvements. These improvements are assumed to be in
place by 2025.

*  All-electronic tolling at Dulles Toll Road main toll plaza — removal of the main toll plaza; to be
replaced by gantries allowing all traffic to pass through without slowing down (speed limit posted
at 55 mph). This improvement is assumed to be in place by 2045 but not in place for 2025.

Draft February 2020 Environmental Assessment
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Figure 5-2. Georgetown Pike and Balls Hill Road Lane Configuration (source: WSP)

5.2 MARYLAND TRAFFIC RELIEF PLAN (TRP) AND 1-495/1-270 P3 PROGRAM

The Maryland Department of Transportation State Highway Administration’s (MDOT SHA) TRP was
announced in 2017 by Maryland’s Governor Larry Hogan. The TRP is a planned private-public partnership
aimed at mitigating congestion along Maryland’s most congested roads. The largest initiative in the TRP
evaluates improvements for the 1-495 and [-270 corridors in the Washington, DC, region.

The TRP is comprised of three parts which are outlined in MDOT SHA'’s Fact Sheet (MD SHA, 2017)
found on their website. Part I, the most pertinent to the [-495 NEXT project, plans to add capacity to the
Capital Beltway between the ALMB and Woodrow Wilson Bridge (the length of 1-495 in Maryland). As
part of that plan, [-495 will have managed lanes added for its entire length Maryland. This will include the
area directly north of the proposed study area. Figure 5-3 provides a map of the Maryland TRP and shows
its adjacency to the VDOT 1-495 NEXT project.

Environmental Assessment Draft February 2020
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The Maryland TRP is included within the overall Regional Constrained Long-Range Plan (CLRP), which
is discussed in further detail in the next section. Significant coordination between VDOT and MDOT has
occurred throughout the planning process for the [-495 NEXT project to maintain consistency with elements
of the TRP in the 1-495 NEXT transportation operations analysis study area. These elements include the
following:

* Two managed lanes in each direction over the ALMB and along [-495 into Maryland through the
northern extents of the transportation operations analysis study area (just south of Cabin John
Parkway / River Road).

e Connections between the Maryland managed lanes system and the GWMP, including a ramp from
the southbound Maryland managed lanes to GWMP eastbound (inbound) and from GWMP
westbound (outbound) to the northbound Maryland managed lanes.

* In the I-495 NEXT project No Build scenario, the Maryland managed lanes are assumed to
terminate just south of the ALMB in Virginia in the vicinity of the GWMP interchange. Exhibit 5-
1 provides a concept for how this terminus would potentially be configured:

In the northbound direction, a left-side slip ramp from the GP lanes would be provided to
develop one of the two northbound managed lanes into Maryland; the second northbound
managed lane would be provided by the on-ramp from the GWMP westbound.

In the southbound direction, the two managed lanes leaving Maryland would split, with
one lane becoming the off-ramp to the GWMP eastbound and the other lane merging into
the 1-495 southbound GP lanes.

Note that in the [-495 Project NEXT Build scenario, described in the next chapter, the Maryland managed
lanes and Virginia Express Lanes form a continuous, seamless system through the study area with two
barrier-separated lanes in each direction. In the Project NEXT No Build condition, the Maryland managed
lanes system is assumed to be in place, leaving a gap section without Express Lanes between the Dulles
Toll Road and the ALMB.

Within the Maryland managed lanes system in the traffic operations analysis study area, no further
connections with the GP lanes or arterial network are assumed (e.g. no Express connections to or from
Clara Barton Parkway). All connections to or from the managed lanes in Maryland are assumed to be
located north of and outside the [-495 NEXT traffic operations analysis study area.

Draft February 2020 Environmental Assessment
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Visualize 2045 is the federally-mandated constrained long-range transportation plan (CLRP) for the
National Capital Region (NCR) (MWCOG, 2018). It identifies all regionally significant transportation
investments planned through 2045. It was developed by the Transportation Planning Board (TPB) at
MWCOG and was approved on October 17, 2018. Per federal NEPA regulations, all regional transportation
projects included in the CLRP are included as background projects for [-495 Project NEXT, including
incorporation in project travel demand models and traffic analysis simulation models where appropriate.

5.3.1 Route 123 Widening

Route 123 is programmed in the CLRP to be widened to four through lanes in each direction between Route
7 and 1-495. This project is assumed to be in place for both 2025 and 2045 conditions. No widening is
currently programmed along Route 123 east of [-495.

5.3.2 Dulles Interchange Master Plan

In 2009, while construction was underway for the 1-495 Express Lanes, the Metropolitan Washington
Airports Authority (MWAA) developed the Dulles Interchange Long-Range Plan for the 1-495/Route 267
interchange to determine what, if any, changes to the then-current plan for the interchange under the 1-495
Express Lanes project may be necessary to accommodate other future interchange improvements. The
Long-Range Plan determined that up to 11 additional ramp movements would be necessary to improve I-
495 connections to and from the DAAR and DTR. VDOT in partnership with MWAA signed a
Memorandum of Understanding (MOA) in May 2009 to incorporate three of these additional ramps into
the 1-495 Express Lanes project. Specifically, these ramps provided movements for southbound 1-495 GP
Lanes to westbound DAAR; eastbound DAAR to southbound I-495 GP; and eastbound DAAR to
northbound 1-495 GP (VDOT/MWAA, 2009). A NEPA Re-evaluation of the Capital Beltway Study EIS
was conducted, and the additional ramps were found to be consistent with the findings of the Final EIS
(FHWA, 2009). An IJR for the Dulles Interchange was prepared and approved in December 2009 (VDOT,
2009). The ramps were constructed as part of the [-495 Express Lanes project and opened to traffic in
September 2012.

The Dulles Interchange Master Plan, which is included in the regional CLRP, contains a series of proposed
improvements to the [-495/Route 267 interchange. This plan includes the following elements to be
constructed independent of [-495 Project NEXT:

* New direct ramp connections, including the following:
1-495 northbound GP lanes to westbound Dulles Airport Access Road (DAAR)
1-495 southbound GP lanes to westbound DAAR
*  New right-side flyover ramp from I-495 northbound GP lanes to westbound Dulles Toll Road,
eliminating the existing left-side ramp from [-495 northbound GP.
¢ Capacity enhancements to ramp from eastbound Dulles Toll Road to 1-495 northbound GP
lanes — widening this ramp to two lanes until it joins the [-495 mainline, at which point the two
lanes merge into a single auxiliary lane.
* Auxiliary lanes along 1-495 north of Dulles Interchange — an auxiliary lane will be provided in
each direction between the Dulles Interchange and Georgetown Pike to improve the capacity of the
GP lanes. The northbound auxiliary lane is assumed to be in place by 2025 while the southbound
auxiliary lane is assumed to be in place by 2045.

Draft February 2020 Environmental Assessment
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*  C-D road system along I-495 between Route 123 and Dulles Interchange — due to the short
weaving areas between these two interchanges, a C-D road system is included within the Dulles
Interchange Master Plan to improve capacity and reduce conflicting movements. Note that under
Project NEXT No Build conditions, a C-D road is only shown for southbound 1-495. These
improvements are assumed to be in place by 2045.

*  C-D road system along Dulles Toll Road between Route 123 and Dulles Interchange — due to
the short weaving areas between these two interchanges, an eastbound C-D road system along the
Dulles Toll Road is included within the Dulles Interchange Master Plan to improve capacity and
reduce conflicting movements. These improvements are assumed to be in place by 2045.

Exhibits 5-2a through 5-2¢ provide a concept for the Dulles Interchange assumed for 1-495 NEXT No
Build conditions for 2045. Note that the 1-495 NEXT Build concept relocates and reconfigures several of
these ramp connections.

5.3.3 Maryland Managed Lanes System

As noted in Section 5.2, as part of the Maryland TRP, managed lanes across the ALMB and in Maryland
are assumed to be in place as a background project, as the TRP is contained within the regional CLRP. This
includes north-facing managed lanes ramp connections at the GWMP interchange (westbound GWMP to
northbound 1-495 Maryland managed lanes and southbound [-495 Maryland managed lanes to eastbound
GWMP).

To understand the impacts and operational benefits or constraints of Project NEXT operations prior to the
Maryland managed lanes system being in place, a sensitivity analysis was performed for the 2025 analysis
year. This sensitivity analysis included travel demand model runs, traffic volume forecasting, and traffic
operations analysis in VISSIM and Synchro. The results of this sensitivity analysis are provided in
Appendix I.

5.3.4 Dulles Toll Road and Tysons Improvements

Separate from the Dulles Interchange Master Plan improvements, the CLRP includes improvements to the
west of the [-495/Route 267 interchange along the Dulles Toll Road to improve connectivity to Tysons.
While Fairfax County is still determining which specific improvements will be implemented, upon
coordination with the County, the following improvements were assumed and incorporated into the Project
NEXT travel demand forecast models and traffic microsimulation models (where appropriate):

*  New urban frontage road system along the Dulles Toll Road between Route 7 and Spring Hill Road.
The east-facing ramps for this C-D road (eastbound on-ramp and westbound off-ramp) have been
included in the microsimulation models.

*  Two new connections from this C-D road to Tysons connecting to Tyco Road between Route 7 and
Spring Hill Road. These connections are expected to relieve congestion at the Spring Hill Road
interchange, especially the west-facing ramps (eastbound Dulles Toll Road to Spring Hill Road and
Spring Hill Road to westbound Dulles Toll Road).

Exhibit 5-3 provides a VISSIM screen capture of the urban frontage road concept that was incorporated
into the traffic analysis for 1-495 NEXT. Note that in the CLRP, a connection to the east of Spring Hill
Road providing direct access from the Dulles Toll Road to Jones Branch Drive is also noted. However,
upon coordination with Fairfax County and noting the proximity to the -495/Route 267 interchange, this
improvement was not included as a background project.

Environmental Assessment Draft February 2020
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These improvements along the Dulles Toll Road are not included for 1-495 Project NEXT No Build
conditions for 2025 but are included for 2045.

5.3.5 Transform I-66

The Transform 1-66 project is located entirely outside of the project traffic operations analysis study area
but is anticipated to impact travel within the study area. The following elements of the Transform I-66
project are noted:

* Inside the Beltway — east of [-495, [-66 was changed in 2017 to operate as an Express facility
(only toll-paying and HOV-3 vehicles, which may ride free) across all lanes in the eastbound
direction during the AM peak (5:30-9:30 AM) and westbound direction during the PM peak (3:00-
7:00 PM) (VDOT, 20194d).

By 2025, 1-66 eastbound will be widened to have a third through lane between the Dulles
Connector Road and Glebe Road (VDOT, 2019e), improving eastbound capacity and
ideally reducing queue spillback onto the Dulles Connector Road, which currently spills
back into the project traffic operations analysis study area during the AM and PM peak
periods.

By 2045, both 1-66 eastbound and westbound are assumed to be operated as an Express
facility in both directions during both peak periods according to the CLRP.

*  Qutside the Beltway — west of 1-66 and including the [-66/1-495 interchange, [-66 is currently
being reconstructed and widened to consist of three GP lanes and two Express Lanes in each
direction (VDOT, 2019f). Several interchanges are being reconstructed to improve capacity, and
an additional auxiliary GP lane is provided between most interchanges. The project will also feature
new and improved bus service and transit routes, coupled with new and expanded park-and-ride
lots to access the Express Lanes including more than 4,000 new park-and-ride spaces. Consistent
with the regional Express network along 1-495, 1-95/1-395, and 1-66 Inside the Beltway, the I-66
Express Lanes system will be free to HOV-3 vehicles (using an EZ-Pass transponder switched to
“HOV-3” mode) and also allow toll-paying vehicles. This project, which is anticipated to be in
place and operating prior to 2025, is anticipated to increase the capacity of [-66, impacting travel
demand along [-495 as well.

VTrans is Virginia’s multimodal transportation plan developed by the Commonwealth Transportation
Board (CTB) every four years. VTrans lays out the overarching vision and goals for transportation in the
Commonwealth, identifies transportation investment priorities, and provides direction on implementation
strategies and programs to the CTB and agencies such as VDOT. This plan is mandated both federally and
at the state level and is used to guide investment decisions such as the Six Year Improvement Program
(SYIP), including the SMART SCALE funding program.

The most recent edition of VTrans, VTrans 2040, was completed in January 2018 (Virginia OIPI, 2018).
VTrans 2040 is comprised of a Vision Plan and Needs Assessment. The Needs Assessment is further
comprised of the following:

e Corridor of Statewide Significance (CoSS) Needs Assessment
* Regional Network Needs Assessment
e Urban Development Area Needs Assessment

Draft February 2020 Environmental Assessment
5-8



1-495 Express Lanes Northern Extension Traffic and Transportation Technical Report

* Statewide Safety Needs Assessment

VTrans2040 also includes a set of recommendations highlighting critical projects for the next 10 years that
address the VTrans vision, goals, and objectives within Virginia’s most significant transportation needs.
These recommendations are broken down to the project level. The recommendations included for Northern
Virginia include several relevant background projects described in the previous sections including the
funded Transform [-66 Inside and Outside the Beltway projects.

Table 5-1 provides a summary of the projects previously described in this chapter, including anticipated
project opening year. These projects have been included as background improvements for both No Build
and Build conditions for 1-495 Project NEXT traffic analysis. All projects noted for completion by 2025
are included as part of 2025 No Build conditions; otherwise, the improvements are only included for 2045
No Build conditions.

Description Completion /

Opening Year

Jones Branch Connector / | Construction of a four-lane roadway across 1-495 2019
Scotts Crossing Road connecting to Route 123; includes expansion of traffic
Extension signal with [-495 Express Lanes ramps and new traffic
signals east of [-495 and west of Route 123
Transform [-66 Inside the | Construction of additional eastbound lane along I-66 2021
Beltway: Eastbound eastbound between Dulles Connector Road (Route 267)
Widening and Exit 71/Glebe Road (Route 120)
Route 123 Widening Widening of Route 123 between Route 7 and [-495 to 2021
four through lanes in each direction
Georgetown Pike/Balls Dedicated northbound left-turn lane and updates to 2019
Hill Road Intersection signal phasing
Improvements
Transform [-66 Outside Construction of two Express Lanes in each direction 2022
the Beltway (along with three remaining GP lanes) between [-495
and University Boulevard; improved bus service and
transit routes, including park-and-ride lot expansions;
interchange improvements and auxiliary lanes between
interchanges
1-495 Managed Lanes in | Construction of two tolled lanes in each direction across 20251
Maryland the ALMB, around 1-495 in Maryland, and along [-270.
Includes north-facing ramp connections to GWMP
(GWMP westbound to 1-495 northbound managed lanes
and [-495 southbound managed lanes to GWMP
eastbound).
Environmental Assessment Draft February 2020
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Project Description Completion /
Opening Year
Dulles Interchange Construction of new direct access ramps from [-495 20301
Master Plan northbound and southbound GP lanes to DAAR

westbound; reconstruction of several existing ramp
movements at interchange including C-D roads along
eastbound DTR and southbound [-495; auxiliary lanes
along [-495 GP between Route 267 and Route 193

Dulles Toll Road All- Conversion to high-speed all-electronic tolling and 2030
Electronic Tolling removal of existing toll booths
Dulles Toll Road Urban | Construction of two-lane frontage road outside of DTR 2037
Frontage Road west of mainline between Route 7 and Spring Hill Road;
Spring Hill Road includes new direct connections from frontage road to

Tyco Road
Transform 1-66 Inside the | Both directions of [-66 east of 1-495 operated as Express 2040

Beltway: Both Directions | Lanes across all lanes (HOV-3 free with EZ-Pass
Express Lanes Operations | switched to HOV-3 mode; tolled for all other vehicles)
during both peak periods.

| A sensitivity analysis has been conducted assessing the impacts of a No Build and Build condition for Project NEXT
if the I-495 Maryland managed lanes system is not complete by 2025. This analysis is included as Appendix I.

i 1-495 northbound GP auxiliary lane between Route 267 and Route 193 assumed to be in place by 2025.

Draft February 2020 Environmental Assessment
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Exhibit 5-2a. Project NEXT No-Build Geometry at Route 267 Interchange (Sheet 1 of 3)
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Exhibit 5-3. Route 267 Urban Frontage Road Concept (Assumed for Year 2045 Traffic Modeling and Analysis)
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CHAPTER 6.0 BUILD TRANSPORTATION NETWORK

VDOT, in coordination with FHWA, local governments, regulatory agencies, and stakeholders considered
a range of options that would reduce congestion, provide new travel choices, and improve travel reliability
along [-495. These efforts resulted in the development of a single conceptual alternative (the Build
Alternative) that includes extending the Express Lane system on 1-495 north to the GWMP. The following
factors were considered in the development of the alternative:

*  The logical termini of the proposed project would connect with an existing Express Lane system to
the south and a proposed Express Lane system to the north as programmed in the federally-
approved 2045 CLRP for the region (the managed lanes system in Maryland as part of the Maryland
Traffic Relief Plan; see Chapter 5 for more details). As such, the only appropriate alternative to
consider would be one that provides a seamless network of barrier-separate managed lanes between
these termini;

* The proposed project is identified as a public-private partnership (P3) project, and the funding and
implementation of the project would make other alternatives inappropriate for addressing project
Purpose and Need, due to system continuity and operational consistency issues; and,

* The National Capital Region Transportation Planning Board (NCRTPB), which is the designated
Metropolitan Planning Organization for the Washington, D.C. region under the Metropolitan
Washington Council of Governments (MWCOG), established Express Lanes as an integral part of
the system network of the National Capital Region.

The Build Alternative would be implemented in multiple phases. Opening Year improvements (assumed to
be in place by 2025 for traffic operations analysis) would include:

* The extension of the [-495 Express Lanes from the Route 267 interchange to the GWMP
interchange, at which point the Express Lanes would seamlessly tie into the Maryland managed
lanes system.

* Improvements to the Route 267 interchange, including connections from the Dulles Toll Road (both
castbound and westbound) to northbound 1-495 Express and enhancements to the ramp from
eastbound DTR to northbound 1-495 GP.

* Improvements to the GWMP interchange, including connections from northbound 1-495 Express
to GWMP and from GWMP to southbound 1-495 Express, and a new collector-distributor (C-D)
road design along southbound 1-495 GP between the GWMP and Route 193 interchanges.

* A new northbound I-495 GP auxiliary lane between the Route 267 and Route 193.

e Rebuilding of the Route 738 (Old Dominion Drive) overpass, the Live Oak Drive overpass, and
the Route 193 interchange in order to accommodate the expanded cross-section of the 1-495
mainline.

* A parallel bicycle/pedestrian trail between Route 694 (Lewinsville Road) and the GWMP.

Exhibits 6-1a through 6-1e contain the concept plan sheets for the Build Alternative showing Opening
Year improvements in place. Further improvements would be implemented between 2025 (Opening Year)
and 2045 (Design Year) culminating into the Ultimate Build Configuration, which would include additional
improvements at the Route 267 interchange and improvements to the Route 123 interchanges with both I-
495 and Route 267. All improvements associated with the Build Alternative are assumed to be in place by

Environmental Assessment Draft February 2020
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2045. Exhibits 6-2a through 6-2e contain the concept plan sheets for the Build Alternative showing all
improvements in place.

Parallel to these efforts, the Maryland Project would be designed and implemented, under the direction of
the Maryland State Highway Association (MDSHA) and through coordination with VDOT, to be completed
by 2025 as stated in the CLRP. The Maryland project would include, among other improvements;

e The development of two new managed lanes in each direction on I-495 for approximately 0.4 miles
from the GWMP to the ALMB.

e The redevelopment of the American Legion Memorial Bridge, which shall include managed lanes
in each direction.

e Managed lanes continuing north into Maryland to 1-270.

Due to its ability to address the needs of the project, establish connections and overpasses along the corridor,
and accommodate future connections in the CLRP, including those connections to the planned managed
lane network in Maryland, extending the Express Lane system on [-495 north to the GWMP along the
existing alignment was deemed the single alternative retained for detailed study.

The Build Alternative would be implemented in multiple phases, although most improvements to the
mainline 1-495 cross-section will be complete in the Opening Year of 2025:

* In the Opening Year, the Build Alternative would extend the existing four 1-495 Express Lanes
from their current terminus between the [-495/Route 267 interchange and the Old Dominion Drive
Overpass north approximately 1.6 miles to the GWMP interchange, at which point the Express
Lanes would seamlessly tie into the Maryland managed lane system. In order to reduce the LOD,
the extended Express Lanes would be separated from the GP lanes by flexible delineators,
consistent with the configuration of the existing [-495 Express Lanes, requiring approximately an
additional 8 feet. This eliminates the need to provide full shoulders and concrete barrier separation
in each direction, which would require an additional 56 feet in comparison. Figure 6-1 shows a
typical section for 1-495 with two Express Lanes in either direction separated by flexible
delineators.

e Inthe Opening Year, the Build Alternative would also add a northbound GP auxiliary lane between
the on-ramp from the various Route 267 interchange ramps (which tie in together before joining
the 1-495 mainline) and the off-ramp to Route 193. An auxiliary lane is already provided between
the Route 193 and GWMP interchange today in the northbound direction; in the southbound
direction, a C-D road will take the place of an auxiliary lane.

A southbound GP auxiliary lane between the on-ramp from Route 193 and the off-ramp to Route 267 would
be provided as a part of the Ultimate Configuration by the Design Year of 2045.

Through the entire project area, the Build Alternative would retain the existing number of GP lanes in each
direction between the [-495/Route 267 interchange and the GWMP, provide additional access to the Express
Lane network, and improve the Route 267, Route 123, and GWMP interchanges. Details of specific design
features included in the Build Alternative at these interchanges are discussed in the following sections.

Draft February 2020 Environmental Assessment
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The Build Alternative was developed using current design guidelines including the American Association
of State Highway and Transportation Officials’ (AASHTO) A Policy on the Geometric Design of Highways
and Streets, also known as the Green Book, (AASHTO, 2018); AASHTO’s 4 Policy on Design Standards,
Interstate System (AASHTO, 2016); and the VDOT Road Design Manual (VDOT, 2019g). The design
criteria used for this study are based on the functional classification of the roadways within the project study
area. A descriptive list of the design waivers and design exceptions for the geometric elements of the Build
Alternative that do not meet state and federal requirements can be found in the Interchange Justification
Report (IJR) (VDOT, 2020).

A discussion of specific design features of the Build Alternative and how these features are addressed are
included in the associated IJR (VDOT, 2020). The LOD is based on preliminary engineering and design,
which has been developed to include both temporary and permanent impacts, including stormwater
management facilities and construction access. As the project advances into the detailed stages of
engineering and design, the anticipated impacts may be subject to change as opportunities to avoid or
minimize impacts to resources or reduce cost are recognized.

Environmental Assessment Draft February 2020
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Table 6-1 summarizes the proposed Express Lanes access modifications within the 1-495 study area. All
existing access points at the 1-495/Route 267 interchange would be maintained; however, the geometric
configurations of these access points would change to accommodate additional movements. Access to and
from the Express Lanes at the current Express Lane terminus (north of the Route 267 interchange) would
be eliminated as the Express Lanes would be extended up to connect directly with the Maryland managed
lanes facility at the GWMP. The managed lanes facility on 1-495 in Maryland, which would extend south
over the ALMB to GWMP is currently being planned by MDSHA.

6.2.1 Express Lanes Access in 2025 (Opening Year)

In the Opening Year of the Build Alternative, direct access from the northbound 1-495 Express Lanes to the
northbound 1-495 GP lanes and from the southbound 1-495 GP lanes to the southbound 1-495 Express Lanes
as provided at the current Express Lanes terminus (north of the Route 267 interchange) would be eliminated.
This provides for the continuation of the Express Lanes system north through the current terminus of the
Maryland system at the GWMP.

New access to and from the 1-495 Express Lanes system would be provided via the following movements
in the Opening Year:

* Eastbound Route 267 (DTR) to northbound 1-495 Express

*  Westbound Route 267 (Dulles Connector Road) to northbound 1-495 Express
*  Northbound I-495 Express to GWMP

*  GWMP to southbound 1-495 Express

Note that the current Express Lanes system already provides the southbound 1-495 Express to westbound
Route 267 (DTR) movement, which would be retained. The southbound 1-495 Express to eastbound Route
267 (Dulles Connector Road) movement would not be provided in the Opening Year.

Also note that, as described in Chapter 5, the Maryland managed lanes system (assumed to be in place
under No-Build conditions) would provide access to the following movements:

*  GWMP to northbound I-495 Express
*  Southbound [-495 Express to GWMP

Existing access at GWMP would be modified to accommodate the new Express Lanes access while
minimizing the additional right-of-way required.

6.2.2 Express Lanes Access in 2045 (Design Year)

The Ultimate Configuration of the Build Alternative, to be completed by the Design Year of 2045, would
include flyover exchange ramps to provide access from the northbound 1-495 GP lanes to the northbound
[-495 Express Lanes, and from the southbound [-495 Express Lanes to the southbound 1-495 GP lanes.
These exchange ramps would be located at the Route 267 interchange.

Additional access to the Express Lane facility would be provided at the Route 267 interchange via direct
access from the southbound 1-495 Express Lanes to eastbound Route 267 (Dulles Connector Road). This
movement would tie into an eastbound C-D road along Route 267 at the Route 267/Route 123 interchange,
allowing access to both the eastbound Dulles Connector Road and Route 123.

Environmental Assessment Draft February 2020
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Finally, direct access from the eastbound DA AR to the northbound 1-495 Express Lanes would be provided
via an eastbound C-D road between eastbound DTR and eastbound DAAR east of Spring Hill Road.

Table 6-1. Express Lane Access Point Modifications

A

Access P B Build Alternative 2025  Build Alternative 2045
(Opening Year) (Design Year)
* NB I-495 GP to NB I-
495 Express Lanes
(EXP) at the Route 267
Exchange Ramps Curren%le“:r)r(lll)irgsz Lanes (None provided) interchange
* SB 1-495 EXP to SB I-
495 GP at the Route
267 interchange
* NB 1-495 EXP to WB
Route 267 * All Access Points
* SB 1-495 EXP to WB * All Access points provided under Build
Route 267 provided under Alternative Opening
* NB I-495 EXP to Jones Existing Conditions Year
1-495/Route 267 Branch Connector * EB DTR to NB 1-495 * SB 1-495 EXP to EB
Interchange (JBC) EXP Dulles Connector Road
* SB1-495 EXP to JBC | « WB DTR to NB 1-495 (including Route 123)
* EB Route 267 to SB I- EXP * EB DAAR to NB I-
495 EXP 495 EXP
* JBC to NB I-495 EXP
e JBC to SB I-495 EXP
* NB [-495 EXP to EB
GWMP
* WB GWMP to SB I-
495 EXP * All Access Points
George - SB1-495 EXP to EB provided under Build
W;;fklgv%gm GP only; no EXP GWMP (Maryland Alternative Opening
system) Year
* WB GWMP to NB I-
495 EXP (Maryland
system)

6.3 ROUTE 267 INTERCHANGE

The Build Alternative includes significant modifications to the 1-495/Route 267 interchange, including
modifications to several of the GP ramp connections. This interchange is a critical component of the 1-495
Express Lane network as it is adjacent to the rapidly growing Tysons area and provides direct access to and
from Washington Dulles International Airport (IAD) via the DAAR. The 1-495/Route 267 interchange is
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also close to several stops on the Metro’s Silver Line, a major commuter line currently being extended to
provide service to and from IAD.

Exhibit 6-2a illustrates the proposed Build Alternative Design at the Route 267 interchange. Individual
Ramp movements are discussed in detail below. Modified Access refers to movements which are provided
under the existing interchange configuration, while Additional Access refers to movements which are not
provided under the existing interchange configuration. All access provided in the existing interchange
configuration is maintained in some form through all phases of the Build Alternative.

6.3.1 Route 267 Interchange in 2025 (Opening Year)
The following improvements are assumed to be completed at the Route 267 by 2025:

* G3: Ramp G3 is a two-lane ramp which provides Modified Access from eastbound DTR to
northbound 1-495 GP lanes. In the Opening Year, ramp G3 will tie into northbound 1-495 GP lanes
at the same location as the existing ramp movement from eastbound DTR to northbound 1-495.
Note that by the Design Year, ramp G3 will be extended to combine with ramps G10 and G9 about
before tying into northbound [-495 GP lanes about 0.6 miles downstream of the existing tie in point.

* El1: Ramp E1 provides Modified Access from eastbound DTR and eastbound DAAR to northbound
and southbound [-495 Express Lanes, with one lane of capacity to each direction of the Express
Lanes facility. In the Opening Year, ramp E1 would utilize the existing off-ramp from eastbound
DTR, which is indirectly accessible from eastbound DAAR via an upstream slip ramp, leading to
the newly constructed two-lane ramp which splits to provide one lane to southbound [-495 Express
Lanes (an existing ramp) while the second lane continues under mainline [-495 and then flies over
Route 267 where it merges with ramp E3 before tying into the northbound 1-495 Express Lanes.
By the Design Year, access from eastbound DTR and eastbound DAAR would be provided via a
C-D road which collects traffic from the DTR and DAAR upstream of the Route 267 interchange,
flies over eastbound DTR, and then ties into the portion of ramp E1 which would be constructed
by the Opening Year of the Build Alternative.

* E3: Ramp E3 is a one-lane ramp which provides Additional Access from westbound DCR to
northbound [-495 Express Lanes. Ramp E3 merges with ramp E1 before tying into northbound I-
495 Express Lanes.

6.3.2 Route 267 Interchange in 2045 (Design Year)
The following improvements are assumed to be completed at the Route 267 interchange by 2045:

*  GX: Ramp GX is a one-lane ramp which provides Additional Access from northbound 1-495 GP
lanes, from and Route 123 at the [-495/Route 123 interchange, to northbound 1-495 Express Lanes.
Ramp GX would be provided via a connection from ramp G2 to ramp E1.

*  XG: Ramp XG is a one- lane ramp which provides Additional Access from southbound 1-495
Express Lanes to southbound [-495 GP lanes. Ramp XG would be provided via flyover ramp
connecting ramp E2 to ramp D1.

* E2: Ramp E2 is a one-lane ramp which provides Additional Access from southbound I-495 Express
Lanes to eastbound DTR.

°* GI1: Ramp Gl is a one-lane ramp which provides Modified Access from southbound 1-495 GP
lanes to eastbound DTR. Ramp G1 also provides access to Route 123 at the Route 267/Route 123
interchange via a connection to ramp D2 and subsequent connection to ramp G4.

Environmental Assessment Draft February 2020
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*  G2: Ramp G2 provides Modified Access from northbound [-495 to westbound DTR with one lane
of capacity. Ramp G2 also provides access from Route 123 at the 1-495/Route 123 interchange via
the proposed C-D road system at that interchange.

* G3: Ramp G3 is a two-lane ramp which provides Modified Access from eastbound DTR to
northbound 1-495 GP lanes. In the Opening Year, ramp G3 will tie into northbound 1-495 GP lanes
at the same location as the existing ramp movement from eastbound DTR to northbound 1-495. By
the Design Year, ramp G3 will be extended to combine with ramps G10 and G9 about before tying
into northbound 1-495 GP lanes about 0.6 miles downstream of the existing tie in point.

*  G4: Ramp G4 provides Modified Access from eastbound DTR to the Route 123 C-D road at the
Route 267/Route 123 interchange. Ramp G4 also provides access to the Route 123 C-D from
eastbound DAAR via a connection from ramp D2.

* G5: Ramp G5 is a two-lane ramp which provides Modified Access from southbound 1-495 GP
lanes to westbound DTR.

*  G6: Ramp G6 provides Modified Access from southbound I-495 GP lanes to the proposed Route
123 C-D road at the 1-495/Route 123 interchange with one lane of capacity.

* G7: Ramp G7 is a one-lane ramp which provides Modified Access from eastbound DTR to the
propose Route 123 C-D road at the [-495/Route 123 interchange.

°* G8: Ramp G8 is a one-lane ramp which provides Modified Access from eastbound DTR to
southbound [-495 GP lanes.

*  G9Y9: Ramp GY is a one-lane ramp which provides Modified Access from the Route 123 C-D road
at the 1-495/Route 123 interchange to northbound 1-495 GP lanes (provided access to the
northbound GP lanes from Route 123). Ramp G9 is provided via a connection from ramp G2 to
combined ramps G3 and G10.

* G10: Ramp G10 is a one-lane ramp which provides Modified Access from westbound DTR to
northbound 1-495. Ramp G10 to provided via a connection from the westbound DTR mainline to
ramp G3.

* DI1: Ramp DI provides Modified Access from eastbound DAAR (indirectly via eastbound DTR)
to southbound 1-495 GP lanes with one lane of capacity.

e D2: Ramp D2 provides Modified Access from eastbound DAAR to northbound [-495 GP lanes
with one lane of capacity.

* D3: Ramp D3 is a one-lane ramp which provides Additional Access from southbound 1-495 GP
lanes to westbound DAAR.

* D4: Ramp D4 is a one-lane ramp which provides Additional Access from northbound 1-495 GP
lanes to westbound DAAR.

The Build Alternative also includes modifications to the GWMP interchange, the northernmost interchange
on 1-495 in Virginia. Extending from I-495 just south of the ALMB east to Alexandria, the GWMP acts as
a major commuter route for vehicles going to and from Northern Virginia, Maryland, and Washington, D.C.

Exhibit 6-2e illustrates the GWMP interchange under the Build Alternative. All existing GP movements at
the GWMP would be maintained under the Build Alternative, but would be modified to accommodate
additional access between 1-495 Express Lanes and the GWMP provided under the Build Alternative. The
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Opening Year (2025) of the Build Alternative would include two south facing ramps which would provide
access from northbound 1-495 Express Lanes to eastbound GWMP, and from westbound GWMP to
southbound 1-495 Express Lanes, while the Maryland Traffic Relief Plan project (also planned to be
completed by 2025) would include two north facing ramps which would provide access from southbound
1-495 managed lanes to eastbound GWMP, and from westbound GWMP to northbound 1-495 managed
lanes.
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Exhibit 6-1b. Build Alternative Opening Year Improvements Concept Design (Sheet 2 of 5)
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Exhibit 6-1c. Build Alternative Opening Year Improvements Concept Design (Sheet 3 of 5)
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CHAPTER 7.0 FUTURE SCENARIOS OPERATIONAL CONDITIONS

This chapter compares traffic operations for No Build and Build conditions for a 2025 interim year and
2045 design year. No Build traffic operations were analyzed according to the network described in Chapter
5 while Build traffic operations were analyzed according to the network described in Chapter 6. Note that
for both No Build and Build conditions, differences exist between the 2025 and 2045 networks. Traffic
volumes also differ between the No Build and Build conditions for the same analysis years. Traffic volumes
for each scenario were developed according to the methodology described in Chapter 2. These volumes
and associated traffic operational impacts are described in the following sections.

Sensitivity Analysis for Future Traffic Operations prior to Maryland Managed Lanes Project

To understand the impacts and operational benefits or constraints of the [-495 NEXT project operations
prior to the adjacent Maryland managed lanes system being in place (described in Chapter 5), a sensitivity
analysis was performed for the 2025 analysis year. This sensitivity analysis included travel demand model
runs, traffic volume forecasting, and traffic operations in VISSIM and Synchro. The results of this
sensitivity analysis are provided in Appendix I.

7.2.1 2025 Traffic Volumes

This section describes forecasted traffic volumes for the study area for 2025 No Build and Build conditions;
the following sections detail the differences in traffic operations analysis results between the two conditions.

Peak hour freeway forecast volumes for 2025 conditions are provided in the following exhibits:

e Exhibits 7-1a and 7-1b show 2025 No Build AM peak hour freeway volumes for the [-495 and
Route 267 corridors, respectively.

e Exhibits 7-2a and 7-2b show 2025 Build AM peak hour freeway volumes for the [-495 and Route
267 corridors, respectively.

e Exhibits 7-3a and 7-3b show 2025 No Build PM peak hour freeway volumes for the 1-495 and
Route 267 corridors, respectively.

*  Exhibits 7-4a and 7-4b show 2025 Build PM peak hour freeway volumes for the 1-495 and Route
267 corridors, respectively.

Arterial turning movement volumes for 2025 conditions are provided in the following exhibits:

e Exhibits 7-5a through 7-5e¢ show 2025 No Build AM and PM peak hour arterial turning movement
volumes.

*  Exhibits 7-6a through 7-6e show 2025 Build AM and PM peak hour arterial turning movement
volumes.

Average daily traffic forecast volumes for 2025 conditions are provided in the following exhibits:

¢ Exhibits 7-7a and 7-7b show 2025 No Build ADT freeway volumes for the 1-495 and Route 267
corridors, respectively.

*  Exhibits 7-8a and 7-8b show 2025 Build ADT freeway volumes for the 1-495 and Route 267
corridors, respectively.
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7-1



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

Peak Hour Traffic Volumes and Peaking Patterns
Figure 7-1 and Figure 7-2 compare 2025 No Build and Build AM forecast peak hour mainline volumes
with existing conditions along northbound and southbound 1-495 (GP and Express combined), respectively.

In the northbound direction, the highest traffic volumes in all scenarios are between the GWMP
and Clara Barton Parkway (across the ALMB). The increases in volume from No Build to Build
range from 200 vph to 700 vph (2 percent to 9 percent) across the four segments, with the largest
increases in the segments between Route 267 and GWMP where the Build Alternative adds
capacity from the Express Lanes.

In the southbound direction, the highest traffic volumes in all scenarios are again between the Clara
Barton Parkway and GWMP (across the ALMB). The increases in volume from No Build to Build
range from 170 vph to 550 vph (2 percent to 6 percent) across the four segments, with the largest
increase in the segments between GWMP and Route 267 where the Build Alternative adds capacity
from the Express Lanes.

Figure 7-3 and Figure 7-4 compare 2025 No Build and Build PM forecast peak hour mainline volumes
with existing conditions along northbound and southbound 1-495 (GP and Express combined), respectively.

In the northbound direction, the highest traffic volumes in all scenarios are between the GWMP
and Clara Barton Parkway (across the ALMB). The increases in volume from No Build to Build
range from 730 vph to 1,540 vph (10 percent to 29 percent) across the four segments, with the
largest increases in the segments between Route 267 and GWMP where the Build Alternative adds
capacity from the Express Lanes.

In the southbound direction, the highest traffic volumes in all scenarios are again between the Clara
Barton Parkway and GWMP (across the ALMB). The increases in volume from No Build to Build
range from 380 vph to 850 vph (7 percent to 12 percent) across the four segments, with the largest
increase in the segments between GWMP and Route 267 where the Build Alternative adds capacity
from the Express Lanes.
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2025 Northbound AM Peak Hour Demand
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Figure 7-1: Existing and 2025 No Build AM Peak Hour Volumes - Northbound 1-495

2025 Southbound AM Peak Hour Demand
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Figure 7-2: Existing and 2025 No Build AM Peak Hour Volumes - Southbound I-495
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2025 Northbound PM Peak Hour Demand
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Figure 7-3: Existing and 2025 No Build PM Peak Hour Volumes - Northbound 1-495
2025 Southbound PM Peak Hour Demand
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Figure 7-4: Existing and 2025 No Build PM Peak Hour Volumes - Southbound I-495
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7.2.2 2025 No Build vs Build AM Freeway Operations

Exhibits 7-9 through 7-12 illustrate the density and speed results from the VISSIM models for the 1-495
and Route 267 mainline segments in the study area for the AM peak period:

*  Exhibits 7-9a through 7-9¢ show 2025 No Build AM peak period freeway densities.
e Exhibits 7-10a through 7-10¢ show 2025 Build AM peak period freeway densities.

*  Exhibits 7-11a through 7-11¢ show 2025 No Build AM peak period freeway speeds.
*  Exhibits 7-12a through 7-12¢ show 2025 Build AM peak period freeway speeds.

In each figure, the centerline diagram laid over the aerial depicts the average densities or speeds during the
peak hour from 7:45 a.m. to 8:45 a.m. in both directions along the mainline segments. The average densities
and speeds are color-coded based on the congestion levels and ranges of speeds as depicted in the legend.
The boxes on the top and bottom depict the densities and speeds in each direction for the entire peak period
from 6:45 a.m. to 9:45 a.m., including the shoulder periods before and after the peak hour. Detailed tabular
results can be found in Appendix G.

Density

In the AM peak period, it can be seen from the exhibits that in the northbound GP lanes most segments in
the Build condition operate under light-to-heavy density traffic for the entire study corridor, which
represents a significant improvement over the No Build condition, in which segments between Route 267
and Clara Barton Parkway operate under significant congestion. With the proposed project (Build
Alternative), the Express Lanes are continuous which helps with the operations along the corridor as it
reduces traffic on the GP lanes and eliminates the friction between left side merges and diverges. Figure
7-5 summarizes various densities along the northbound 1-495 GP lanes. As can be seen in the figure, 43
percent of the freeway segments operate under congested to severe congestion in the No Build condition
compared to 10 percent in the Build condition. All the segments along the northbound Express Lanes
operate under light to moderate traffic congestion in both the scenarios.

In the southbound GP lanes, most segments operate under light to heavy traffic conditions for the entire
corridor in the Build condition, as compared to several segments operating under severe congestion between
Clara Barton Parkway and GWMP in the No-Build condition. The proposed project connects the Maryland
managed lanes with the existing southbound Express Lanes in Virginia. This helps with the traffic
operations in the Build as it eases congestion along the GP lanes; whereas in the No-Build condition, all
Maryland managed lanes traffic must merge with the GP lanes near the GWMP interchange, creating a
bottleneck. As seen in Figure 7-6, 35 percent of the segments operate under congested to severe congestion
along the southbound 1-495 GP lanes in the No Build condition compared to 12 percent operating under
congested condition in the Build condition. All the segments along the southbound Express Lanes operate
under light to moderate traffic congestion in both the scenarios.

Environmental Assessment Draft February 2020
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Figure 7-5: 2025 AM Freeway Segment Densities for I-495 Northbound GP Lanes
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Figure 7-6: 2025 AM Freeway Segment Densities for 1-495 Southbound GP Lanes
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Speeds

As illustrated in Exhibits 7-11 and 7-12, the diagrams for average speeds in the AM peak period show
similar patterns as seen in the density diagrams. Average speeds for the Build scenario in the GP lanes
during the AM peak period in the northbound direction are at or near the posted speed limit, with a slight
slowdown across the ALMB. In the No Build condition, however there is significant congestion between
northbound Express Lanes terminus and ALMB. Consistent with the high-density levels, speeds range
between 25 and 35 mph in those segments. In both the No Build and Build conditions, speeds are much
higher north of the ALMB due to congestion relief provided by the Maryland managed lanes system.

In the southbound direction, all GP segments operate at free-flow conditions for most of the study corridor
in the Build condition, with the exception of a slight slowdown near the Route 123 interchange. In the No
Build condition, there is a slowdown north of the entrance to the southbound Express Lanes (between Route
193 and Route 267) due to weaving approaching the Express Lanes. Furthermore, in the No Build condition,
due to the southbound Maryland managed lanes system terminating near the GWMP interchange, a merge
bottleneck is created that spills back upstream in the southbound GP lanes across the ALMB.

Both directions of the Express Lanes operate at or near the posted speed limit.

Figure 7-7 provides a “heat map” comparison of average speeds between 2025 No Build and Build
conditions for the AM peak period along the 1-495 GP lanes. Time of day during the peak period is provided
on the horizontal axis while location along the corridor is provided along the vertical axis; the colors signify
average speeds for each scenario. The figure is consistent with the speed Exhibits and indicates a more
significant presence of congestion in the No Build scenario in both directions of the 1-495 GP lanes as
compared to the Build scenario.
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Figure 7-7: 2025 No Build and Build — AM Peak Period Average Speeds, I-495 GP Lanes
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Travel Time
A comparison of AM peak period travel times for 2025 No Build and 2025 Build scenarios is shown in
Table 7-1. Travel time measurements have been aggregated by direction of travel and facility type.

Table 7-1. 2025 AM Peak Period Travel Time Comparison

GP Travel Times (Minutes: Express Lanes Travel Times
Seconds) (Minutes: Seconds)
2025 . 2025 .
No Build 2025 Build No Build 2025 Build
Northbound 1-495 (Route 123 ) ) ) .
to River Road) 9:37 6:53 7:43 6:12
Southbound 1-495 (River ) ) ) )
Road to Route 123) 7:49 6:56 7:00 6:07
Eastbound Route 267 (Spring ) )
Hill Road to Route 123) 3:23 1:49 ) )
Westbound Route 267 (Route 1:55 1:55 ) )
123 to Spring Hill Road) ' )

2025 Build AM peak period travel times improve or remain consistent as compared to No Build across all
freeway facilities in the Traffic Operations Study Area.

e The average travel time in the northbound GP lanes improves by approximately 3 minutes (a 24
percent improvement) in the Build condition. The majority of the travel time savings are between
Old Dominion Drive and Clara Barton Parkway, which is consistent with the speed results shown
in the previous section.

* Vehicles traveling in the northbound Express Lanes see a 20 percent travel time improvement in
the Build condition. The travel time improvement in the Build condition is between Lewinsville
Road and GWMP, where in the No Build condition, vehicles need to travel on the congested GP
lanes.

* In the southbound direction, GP travel times in the Build improve by 11 percent and Express Lanes
travel time improve by 13 percent. Similar to northbound, providing a continuous Express Lanes
system helps with the traffic operations.

* Along eastbound Route 267 (DTR) there is 47 percent improvement in travel time. With the
improved operations along northbound [-495, the ramp from eastbound DTR to northbound 1-495
does not spill back to eastbound DTR, improving operations along eastbound DTR.

e In the westbound direction, travel times along Route 267 (DTR) are essentially identical between
No Build and Build.

Simulated Volumes and Demand Served

Figure 7-8 shows the comparison of unserved demand (vehicular throughput as compared to vehicular
demand) between No Build and Build conditions for the AM peak hour in the northbound direction. As can
be seen in the figure, all demand is served in the Build condition during the AM peak hour. In the No Build
condition, the unserved demand is generally within 3 percent, and all segments with the unserved demand
are located between Route 193 and River Road. The improved throughput in the Build condition can be
attributed to the continuous Express Lanes system.
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Figure 7-9 shows the comparison of unserved demand between No Build and Build conditions for the AM
peak hour in the southbound direction. As can be seen in the figure, the unserved demand is within 3 percent
in the Build compared to 6 percent in the No Build. The increased in the throughput in the Build condition
can be attributed to the reduced congestion between Route 193 and Route 267 due to the new Express Lanes
system being in place. The proposed project alleviates congestion in this segment, thus reducing the

unserved demand.
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Figure 7-8. 2025 No Build and Build — AM Peak Hour Unserved Demand, I-495 Northbound
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1-495 Southbound - 2025 - AM
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Figure 7-9. 2025 No Build and Build - AM Peak Hour Unserved Demand, I-495 Southbound

Person Throughput

Figure 7-10 and Figure 7-11 display AM peak period person throughput along 1-495 northbound and
southbound, respectively (GP and Express combined). These figures show the estimated number of persons
moved across a three-hour period based on simulated vehicle throughput and assumed vehicle occupancies
for GP and Express Lanes. GP lanes are assumed to carry 1.1 persons per vehicle, based on the estimated
non-HOV lane auto occupancy MWCOG has estimated across various interstate facilities in Northern
Virginia (MWCOG, 2014). Express Lanes are assumed to carry 1.44 person per vehicle, based on a historic
18 percent HOV-3 utilization in the existing [-495 Express Lanes and assuming the remaining 82 percent
of vehicles take on the non-HOV lane auto occupancy. These figures show that person throughput increases
in the Build scenario across the length of the 1-495 corridor in both directions due to the added capacity
from the Express Lanes and increased occupancy of vehicles in those lanes.

* In the northbound direction, the highest person throughputs are across the ALMB. Increases in
throughput from No Build to Build range from 4 to 17 percent, with the greatest increase in the
segments between Route 267 and GWMP where the new Express Lanes significantly add capacity.

* In the southbound direction, the highest person throughputs are again across the ALMB. Increases
in throughput from No Build to Build range from 6 to 21 percent, with the greatest increases again
in the segments between GWMP and Route 267 where the new Express Lanes significantly add
capacity.
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2025 Northbound AM Peak Period Person Throughput
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Figure 7-10. 2025 No Build and Build — AM Peak Period Person Throughput, I-495 Northbound

2025 Southbound AM Peak Period Person Throughput
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7.2.3 2025 No Build vs Build PM Freeway Operations

Exhibits 7-13 through 7-16 illustrate the density and speed results from the VISSIM models for the 1-495
and Route 267 mainline segments in the study area for the PM peak period:

*  Exhibits 7-13a through 7-13¢ show 2025 No Build PM peak period freeway densities.
e Exhibits 7-14a through 7-14¢ show 2025 Build PM peak period freeway densities.

*  Exhibits 7-15a through 7-15¢ show 2025 No Build PM peak period freeway speeds.

*  Exhibits 7-16a through 7-16¢ show 2025 Build PM peak period freeway speeds.

In each figure, the centerline diagram laid over the aerial depicts the average densities or speeds during the
peak hour from 3:45 p.m. to 4:45 p.m. in both directions along the mainline segments. The average densities
and speeds are color-coded based on the congestion levels and ranges of speeds as depicted in the legend.
The boxes on the top and bottom depict the densities and speeds in each direction for the entire peak period
from 2:45 p.m. to 5:45 p.m., including the shoulder periods before and after the peak hour. Detailed tabular
results can be found in Appendix G.

Density

In the PM peak period, it can be seen from the exhibits that in the northbound GP lanes, all of the segments
in the Build condition operate under light-to-moderate density traffic for the entire study corridor, which
represents an improvement over the No Build condition. In the No Build condition, with the background
projects in place including the Maryland managed lanes, there is still a significant improvement in
operations along northbound 1-495 compared to existing conditions; with the proposed project in the Build
condition, there is further improvement. As seen in Figure 7-12, 100 percent of the segments operate at a
light to moderate traffic conditions in the Build condition compared to 81 percent in the No Build condition.

In the southbound GP lanes, with the exception of one segment near Route 123 in Tysons, all of the freeway
segments in the Build condition operate under light-to-congested traffic conditions, which represents a
significant improvement over the No Build condition. The Build condition provide a continuous Express
Lane system, which increases capacity and improves traffic operations. Also, in the Build condition, there
is some shift in demand from GP to Express Lanes for the southbound 1-495 to westbound DTR movement.
This shift in the volume also helps in relieving the congestion experienced along southbound 1-495 in the
No Build. As seen in Figure 7-13, 87 percent segments operate at light to heavy traffic conditions in the
Build compared to only 35 percent in the No Build.

Northbound and southbound Express Lanes segments operate under light to moderate traffic conditions in
both the No Build and Build conditions.

Environmental Assessment Draft February 2020
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Figure 7-12: 2025 PM Freeway Segment Densities for 1-495 Northbound GP Lanes
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Figure 7-13: 2025 PM Freeway Segment Densities for 1-495 Southbound GP Lanes
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Speeds

As illustrated in Exhibits 7-15 and 7-16, the diagrams for average speeds in the PM peak period show
similar patterns as seen in the density diagrams. Average speeds for the Build scenario in the GP lanes
during the PM peak period in the northbound direction are at or near the posted speed limit. In the No Build
condition, however there is significant congestion between northbound Express Lanes terminus and ALMB,
at which point the Maryland managed lanes system begins. Consistent with the high density levels for these
segments in the No Build condition, speeds range between 25 and 35 mph in these segments in the No Build
condition. In both the No Build and Build conditions, speeds are much higher north of the ALMB due to
congestion relief provided by the Maryland managed lanes system.

In the southbound direction, most GP segments operate at near free-flow conditions for most of the study
corridor in the Build condition, with the exception of a slight slowdown near the Route 123 interchange
due to congestion in Tysons. In the No Build condition, there is a slowdown north of the left-side entrance
to the southbound Express Lanes (between Route 193 and Route 267) and downstream right-side exit to
westbound DTR due to weaving approaching both the Express Lanes and DTR, as both of these movements
have heavy volumes. This congestion is also worsened in the No Build scenario due to the southbound
Maryland managed lanes system terminating near the GWMP interchange, creating a merge that spills back
upstream in the GP lanes across the ALMB.

Both directions of the Express Lanes operate at or near the posted speed limit.

Figure 7-14 provides a “heat map” comparison of average speeds between 2025 No Build and Build
conditions for the PM peak period along the 1-495 GP lanes. Time of day during the peak period is provided
on the horizontal axis while location along the corridor is provided along the vertical axis; the colors signify
average speeds for each scenario. The figure is consistent with the speed Exhibits and indicates a more
significant presence of congestion in the No Build scenario in both directions of the 1-495 GP lanes.
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Clara Barton
G.W. Parkway
Georgetown Pike

Northbound 1-495

Dulles Toll Road
Route 123

2025 No-Build VISSIM
Speed

Clara Barton Parkway
G.W. Parkway
Georgetown Pike

Southbound 1-495

Dulles Toll Road
Route 123

|
0 10 20 30 40 50
Average Speed (mph)

Freeway Average Speed Comparison

2025 No-Build VISSIM
Speed

2025 Build VISSIM Speed

ofTravel

2025 Build VISSIM Speed

60 70

Figure 7-14: 2025 No Build and Build — PM Peak Period Average Speeds, 1-495 GP Lanes
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Travel Time
A comparison of PM peak period travel times for 2025 No Build and 2025 Build scenarios is shown in
Table 7-2. Travel time measurements have been aggregated by direction of travel and facility type.

Table 7-2. 2025 PM Peak Period Travel Time Comparison

GP Travel Times (Minutes: Express Lanes Travel Times
Seconds) (Minutes: Seconds)
2025 . 2025 .
No Build 2025 Build No Build 2025 Build
Northbound 1-495 (Route 123 ) ) ) .
to River Road) 10:36 6:45 8:02 6:05
Southbound 1-495 (River ) ) ) )
Road to Route 123) 15:59 8:05 8:11 6:09
Eastbound Route 267 (Spring ) )
Hill Road to Route 123) 1:49 1:49 ) )
Westbound Route 267 (Route 1:50 1:50 ) )
123 to Spring Hill Road) ' )

2025 Build PM peak period travel times improve or remain consistent as compared to No Build across all
freeway facilities in the Traffic Operations Study Area.

e The average travel time in the northbound GP lanes improves by nearly 4 minutes (a 36 percent
improvement). The majority of the travel time savings are between Old Dominion Drive and Clara
Barton Parkway, which is consistent with the speed results shown in the previous section.

*  Vehicles traveling on the northbound Express Lanes see a 24 percent travel time improvement. The
travel time improvement in the Build condition is between Lewisville Road and GWMP, where in
the No Build condition, vehicles need to travel on the congested GP lanes.

e In the southbound direction, GP travel times in the Build improve by nearly 8 minutes (49 percent)
and Express Lanes travel time improve by 11 percent. Providing a continuous Express Lanes
system, as well as some shift in the volume for the southbound 1-495 to westbound DTR movement
from GP lanes to Express Lanes, helps relieve the congestion.

* Along eastbound and westbound Route 267 (DTR), travel times are essentially identical between
No Build and Build.

Simulated Volumes and Demand Served

Figure 7-15 shows the comparison of unserved demand (vehicular throughput as compared to vehicular
demand) between No Build and Build conditions for the PM peak hour in the northbound direction. The
figure suggests that the No Build condition does not have unserved demand north of GWMP during the PM
peak hour; what this actually represents is unserved throughput from the previous hour(s), which are
congested as shown in the speed heat map. As that throughput is now being served during the peak hour as
opposed to the prior hour, the total peak hour throughput is equivalent to or exceeding the forecasted peak
hour demand. In the Build condition, upstream of GWMP, the percent of unserved demand is generally
consistent with the No Build condition. This unserved demand in both scenarios is attributable to heavy
congestion along arterials in Tysons (such as Route 123) metering demand onto 1-495.
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Figure 7-16 shows the comparison of unserved demand between No Build and Build conditions for the PM
peak hour in the southbound direction. As can be seen in the figure, the percentage of unserved demand is
lower in the Build scenario along the length of the corridor. The increased in the throughput in the Build
condition can be attributed to the reduced congestion between Route 193 and Route 267 due to the new
Express Lanes system being in place. The proposed project alleviates congestion in this segment, thus
reducing the unserved demand. South of Route 267, congestion along [-495 and along arterials in Tysons
constrains demand in both the No Build and Build condition, thus increasing the percentage of unserved
demand.
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Figure 7-15. 2025 No Build and Build — PM Peak Hour Unserved Demand, I-495 Northbound
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1-495 Southbound - 2025 - PM
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Figure 7-16. 2025 No Build and Build — PM Peak Hour Unserved Demand, I-495 Southbound

Person Throughput

Figure 7-17 and Figure 7-18 display PM peak period person throughput along 1-495 northbound and
southbound, respectively (GP and Express combined). These figures show the estimated number of persons
moved across a three-hour period based on simulated vehicle throughput and assumed vehicle occupancies
for GP and Express Lanes. GP lanes are assumed to carry 1.1 persons per vehicle, based on the estimated
non-HOV lane auto occupancy MWCOG has estimated across various interstate facilities in Northern
Virginia (MWCOG, 2014). Express Lanes are assumed to carry 1.44 person per vehicle, based on a historic
18 percent HOV-3 utilization in the existing [-495 Express Lanes and assuming the remaining 82 percent
of vehicles take on the non-HOV lane auto occupancy. These figures show that person throughput increases
in the Build scenario across the length of the 1-495 corridor in both directions due to the added capacity
from the Express Lanes and increased occupancy of vehicles in those lanes.

* In the northbound direction, the highest person throughputs are across the ALMB. Increases in
throughput from No Build to Build range from 8 to 37 percent, with the greatest increase in the
segments between Route 267 and GWMP where the new Express Lanes significantly add capacity.

* In the southbound direction, the highest person throughputs are again across the ALMB. Increases
in throughput from No Build to Build range from 10 to 47 percent, with the greatest increases again
in the segments between GWMP and Route 267 where the new Express Lanes significantly add
capacity.
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Figure 7-17. 2025 No Build and Build — PM Peak Period Person Throughput, I-495 Northbound
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Figure 7-18. 2025 No Build and Build — PM Peak Period Person Throughput, I-495 Southbound
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7.2.4 2025 No Build vs. Build Arterial Operations

AM Arterial Operations

Intersections Evaluated in VISSIM

Intersections in the Traffic Operations Study Area evaluated in VISSIM generally see similar operations in
the 2025 AM peak hour under both No Build and Build conditions. Figure 7-19 provides pie charts of
overall intersection HCM-analogous LOS for No Build and Build conditions. The figure shows that both
scenarios see the same percentage of intersections operating under failing conditions (19 percent).

2025 NO-BUILD AM 2025 BUILD AM

BWLOS A-D W LOS A-D
LOSE LOSE
57%

Figure 7-19. Summary of Arterial HCM-Analogous LOS, 2025 AM No Build vs. Build Conditions

Table 7-3 compares the overall intersection HCM-analogous LOS between the two scenarios for each
intersection. A detailed breakdown of intersection delay and LOS, including delay and LOS by approach,
is provided in Appendix H.

The following intersections operate under failing conditions under both 2025 No Build and Build
conditions:

*  Route 123 and Route 267 eastbound off-ramp/Anderson Road
* Route 123 and Lewinsville Road/Great Falls Street
*  Spring Hill Road and Dulles Toll Road eastbound ramps

All three of these intersections are in the Tysons area and see continued growth in demand tied to
commercial and residential growth in Tysons.

The unsignalized intersection of Route 193 and Helga Place/Linganore Drive is failing under 2025 No Build
conditions due to heavy delays on the southbound approach; this stop-controlled approach sees few gaps
for traffic to enter the mainline Route 193 traffic stream due to heavy congestion in along eastbound Route
193 (spilling back from the northbound on-ramp to 1-495). In the Build scenario, this eastbound congestion
along Route 193 is relieved due to improved operations along northbound 1-495, which reduces queue
spillback on the on-ramp from Route 193.

The signalized intersection of Route 123 and Capital One Tower Drive / Old Meadow Road is failing under
2025 Build conditions with an overall intersection delay of approximately 83 seconds; under No Build
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conditions, this intersection operates with a delay of approximately 78 seconds. This minor increase in
delay is attributable to increased throughput along 1-495, allowing more vehicles to access Route 123 in
Tysons.

Table 7-3. VISSIM Intersection Microsimulation Delay and HCM-Analogous LOS — 2025 No Build
vs. Build AM Peak Hour

2025 No-Build 2025 Build

Intersection Intersection Intersection

Control Intersection 'Inter'sectlm} HCM- .Inter.sectlorf HCM.
Microsimulation Microsimulation
Analogous

Delay (s/veh) Anilggsous Delay (s/veh) LOS

Route 123 and Tysons
Boulevard

Westpark Drive and
Tysons Connector
Tysons Connector and
Express Lanes Ramps
Route 123 and Capital
Signalized | One Tower Drive/ Old 77.9
Meadow Road

Route 123 and Scotts
Signalized | Crossing Boulevard/ 74.6
Colshire Drive
Route 123 and Route
Signalized | 267 Eastbound Off- 106.8
Ramp/ Anderson Road
Route 123 and
Signalized | Lewinsville Road/ 136.3
Great Falls Street

. . Lewinsville Road and
Signalized Balls Hill Road 22.5
Jones Branch Drive
Signalized and Jones Branch 17.6
Connector
Jones Branch
Signalized | Connector and 64.7
Express Lanes Ramps
Jones Branch Drive
Signalized | and Capital One 17.0
(West)

Jones Branch Drive
and Capital One (East)
International Drive
Signalized | and Spring Hill Road/ 48.3
Jones Branch Drive
Spring Hill Road and
Signalized | Dulles Toll Road 159.8
Eastbound Ramps
Spring Hill Road and
Signalized | Dulles Toll Road 31.9
Westbound Ramps

Signalized 32.6

Signalized 21.4

Signalized 13.9

Signalized 54
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2025 No-Build 2025 Build

Intersection Intersection Intersection

Intersection .Inter.sectml} HCM- ‘Inter‘sectlor} HCM.-
Microsimulation Microsimulation
Analogous

Delay (s/veh) Anilggsous Delay (s/veh) LOS

Control

. . Spring Hill Road and
Signalized Lewinsville Road 41
Route 193 and Helga
Unsignalized | Place/ Linganore 139.6
Drive
. . Route 193 and 1-495
Signalized Southbound Ramps 254
. . Route 193 and 1-495
Signalized Northbound Ramps 20.5
. . Route 193 and Balls
Signalized Hill Road 21.1
. . Route 193 and Dead
Unsignalized Run Drive 9.6

Intersections Evaluated in Synchro
The expanded arterial network beyond intersections immediately adjacent to freeway interchanges in the

corridor was evaluated solely through Synchro. Table 7-4 compares the overall intersection delay and LOS
between the two scenarios for each intersection.

Under both No Build and Build conditions, the following intersections are failing:

* Old Dominion Drive and Balls Hill Road (signalized)
* Route 193 and Swinks Mill Road (unsignalized)
*  Route 193 and Douglass Drive (unsignalized)

Note that under Build conditions, while the two unsignalized intersections along Route 193 are experiencing
failing conditions due to significant delays on stop-controlled approaches, a significant reduction in delay
is achieved as compared to No Build conditions.

Table 7-4. 2025 Synchro Intersection Delay and LOS — 2025 No Build vs. Build AM Peak Hour

2025 No-Build AM 2025 Build AM
Intersection Intersection Name Intersection Intersection
Control Delay LOS Delay | O N
(Sec/veh) (Sec/veh)

Signalized Old Dominion Drive at Spring Hill
Road
Signalized Old Dominion Drive at Swinks Mill 16.2
Road
Signalized Old Dominion Drive at Balls Hill 1015 1015
Road
Signalized Route 123 at Old Dominion Drive 43.7
Unsignalized Route 193 at Swinks Mill Road 221.4 101.9
Unsignalized Route 193 at Spring Hill Road 18.0
Unsignalized Lewinsville Road at Swinks Mill 46.7 476
Road
Environmental Assessment Draft February 2020
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2025 No-Build AM 2025 Build AM
Intersection Intersection Name Intersection Intersection
Control Delay LOS Delay LOS
(Sec/veh) (Sec/veh)

Unsignalized Route 123 at Ingleside Avenue

Unsignalized Douglass Drive at Route 193 115.3

Figure 7-20 provides a summary comparison of overall intersection delay for Build conditions as compared
to No Build conditions at each intersection in the Traffic Operations Study Area for the 2025 AM scenario.
The figure shows whether an intersection shows an improvement in operations (increase in LOS in Build
conditions if below LOS D for No Build conditions, or a significant reduction in delay if still operating at
LOS F in Build conditions), a degradation in operations (decrease in LOS in Build conditions or significant
increase in delay if operating at LOS F already in No Build conditions), or if operations remain generally
consistent between the two scenarios.
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PM Arterial Operations

Intersections Evaluated in VISSIM

Intersections in the Traffic Operations Study Area evaluated in VISSIM generally see improved operations
in the 2025 PM peak hour in the Build condition as compared to No Build conditions. Figure 7-21 provides
pie charts of overall intersection HCM-analogous LOS for No Build and Build conditions. The figure shows
under Build conditions, 33 percent of intersections are at LOS F while 43 percent are at LOS F under No
Build conditions. Additionally, more than half of all intersections are LOS D or better in the Build condition,

while only 33 percent are at LOS D or better in the No Build condition.

2025 NO-BUILD - PM 2025 BUILD PM

9 WLOS A-D

LOSE
LOSE

LOS F

Figure 7-21. Summary of Arterial HCM-Analogous L.OS, 2025 PM No Build vs. Build Conditions

Table 7-5 compares the overall intersection HCM-analogous LOS between the two scenarios for each
intersection. A detailed breakdown of intersection delay and LOS, including delay and LOS by approach,
is provided in Appendix H.

The following intersections operate under failing conditions under both 2025 No Build and Build
conditions:

* Route 123 and Tysons Boulevard

*  Route 123 and Capital One Tower Drive / Old Meadow Road
* Route 123 and Lewinsville Road/Great Falls Street

* Lewinsville Road and Balls Hill Road

e Jones Branch Connector and 1-495 Express Lanes ramps

* International Drive and Spring Hill Road / Jones Branch Drive
*  Route 193 and Dead Run Drive (unsignalized)

Most of these intersections are in the Tysons area and see continued growth in demand tied to commercial
and residential growth in Tysons.

The signalized intersection of Route 123 and the Route 267 eastbound off-ramp / Anderson Road is failing
under 2025 No Build conditions but improves to LOS E under 2025 Build conditions. However, the overall
delay improves from approximately 86 seconds to approximately 79 seconds, representing a fairly minor
improvement in operations.
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The unsignalized intersection of Route 193 and Helga Place/Linganore Drive is failing under 2025 No Build
conditions due to heavy delays on the southbound approach; this stop-controlled approach sees few gaps
for traffic to enter the mainline Route 193 traffic stream due to heavy congestion in along eastbound Route
193 (spilling back from the northbound on-ramp to [-495). In the Build scenario, this eastbound congestion
along Route 193 is relieved due to improved operations along northbound 1-495, which reduces queue
spillback on the on-ramp from Route 193.

Table 7-5. VISSIM Intersection Microsimulation Delay and HCM-Analogous LOS — 2025 No Build
vs. Build PM Peak Hour

2025 No-Build 2025 Build

Intersection Intersection Intersection

Control Intersection .Inter‘sectlor} T .Inter.sectlor} oM.
Microsimulation Microsimulation
Analogous

Delay (s/veh) Anilggsous Delay (s/veh) LOS

Route 123 and Tysons
Boulevard

Westpark Drive and
Tysons Connector
Tysons Connector and
Express Lanes Ramps
Route 123 and Capital
Signalized | One Tower Drive/ Old 177.1
Meadow Road

Route 123 and Scotts
Signalized | Crossing Boulevard/ 76.9
Colshire Drive
Route 123 and Route
Signalized 267 Eastbound Off- 85.9
Ramp/ Anderson Road
Route 123 and
Signalized | Lewinsville Road/ 116.3
Great Falls Street

. . Lewinsville Road and
Signalized Balls Hill Road 116.6
Jones Branch Drive
Signalized | and Jones Branch 16.2
Connector
Jones Branch
Signalized | Connector and 149.3
Express Lanes Ramps
Jones Branch Drive
Signalized | and Capital One 21.0
(West)

. . Jones Branch Drive
Signalized and Capital One (East) 8.3
International Drive
Signalized | and Spring Hill Road/ 89.0
Jones Branch Drive
Spring Hill Road and
Signalized | Dulles Toll Road 20.2
Eastbound Ramps

Signalized 174.5

Signalized 11.4

Signalized 7.6
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2025 No-Build 2025 Build
Intersection Intersection Int i Intersection Int " Intersection
Control 'n el:sec lOl} HCM- .n er.sec 101} HCM-
Microsimulation Analogous Microsimulation Analosous
5 . 1)
Delay (s/veh) LOS Delay (s/veh) LOS
Spring Hill Road and
Signalized | Dulles Toll Road 61.8 E 39.8 D
Westbound Ramps
. . Spring Hill Road and
Signalized Lewinsville Road 75.0 E 76.5 E
Route 193 and Helga
Unsignalized | Place/ Linganore 157.9 28.0 D
Drive
. . Route 193 and 1-495
Signalized Southbound Ramps 61.7 42.5 D
. . Route 193 and 1-495
Signalized Northbound Ramps 19.9 21.5
. . Route 193 and Balls
Signalized Hill Road 65.0 35.5 D
Unsignalized Route 1.93 and Dead 58.6 71.5
Run Drive

Intersections Evaluated in Synchro

The expanded arterial network beyond intersections immediately adjacent to freeway interchanges in the
corridor was evaluated solely through Synchro. Table 7-6 compares the overall intersection delay and LOS
between the two scenarios for each intersection.

Under both No Build and Build conditions, the following intersections are failing:

*  Old Dominion Drive and Balls Hill Road (signalized)
* Lewinsville Road and Swinks Mill Road (unsignalized)
*  Route 193 and Douglass Drive (unsignalized)

Two of these three intersections are also failing in the 2025 AM peak hour under both No Build and Build
conditions. Note that under Build conditions, while the intersection of Route 193 and Douglass Drive is
still failing, a significant reduction in delay is achieved as compared to No Build conditions.

Table 7-6. 2025 Synchro Intersection Delay and LOS — 2025 No Build vs. Build PM Peak Hour

2025 No Build PM 2025 Build PM

Intersection

Control Intersection Name Intersection e

Delay Delay
(Sec/veh) (Sec/veh)

Signalized Old Dominion Drive at Spring Hill 10.8 10.8
Road
. . Old Dominion Drive at Swinks
Signalized Mill Road 12.1 12.1
Signalized Old Dominion Drive at Balls Hill 189.4
Road
Draft February 2020 Environmental Assessment
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2025 No Build PM 2025 Build PM

Intersection

Control Intersection Name Intersection s

Delay Delay
(Sec/veh) (Sec/veh)

Signalized Route 123 at Old Dominion Drive 41.9 41.7

Unsignalized Route 193 at Swinks Mill Road 23.4

Unsignalized Georgetown Pike at Spring Hill 133
Road

Unsignalized Lewinsville Road at Swinks Mill 858
Road

Unsignalized Route 123 at Ingleside Avenue 24.9

Unsignalized Douglass Drive at Route 193 280.2

Figure 7-22 provides a summary comparison of overall intersection delay for Build conditions as compared
to No Build conditions at each intersection in the Traffic Operations Study Area for the 2025 PM scenario.
The figure shows whether an intersection shows an improvement in operations (increase in LOS in Build
conditions if below LOS D for No Build conditions, or a significant reduction in delay if still operating at
LOS F in Build conditions), a degradation in operations (decrease in LOS in Build conditions or significant
increase in delay if operating at LOS F already in No Build conditions), or if operations remain generally
consistent between the two scenarios.
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Change in Intersection
Operations
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@ Improvement
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Figure 7-22. 2025 PM No Build to Build Change in Arterial Intersection Operations
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7.2.5 Summary of 2025 Operations

2025 AM Peak Period Summary

Total demand along I-495 (GP plus Express) is forecasted to increase in the Build scenario along
the length of the 1-495 corridor. The greatest increases in demand are in the segments between
Route 267 and GWMP, where Express Lanes are only present in the Build scenario and thus
represent a substantial capacity increase from No Build conditions. Peak hour volumes are
forecasted to increase in the Build scenario by between 2 to 9 percent in the northbound direction
and between 2 to 6 percent in the southbound direction.

In the northbound direction along the 1-495 GP lanes, congestion is observed under No Build
conditions between Route 267 and Clara Barton Parkway (across the ALMB) due to heavy merging
and weaving volumes on and near the bridge. Under Build conditions, a significant reduction in
congestion is observed due to the additional capacity provided by the Express Lanes and the
reduced weaving due to the continuity of the Express Lanes. The average travel time in the
northbound GP lanes improves by approximately 3 minutes (a 24 percent improvement) in the
Build condition.

In the southbound direction along the 1-495 GP lanes, congestion is observed under No Build
conditions south of the ALMB and north of Route 267 due to weaving approaching the entrance to
the Express Lanes system as well as merging from vehicles exiting the Maryland managed lanes
system south of the ALMB. This congestion is largely mitigated under Build conditions. The
average travel time in the southbound GP lanes improves by approximately 1.5 minutes (an 11
percent improvement).

Both directions of the Express Lanes operate at or near the posted speed limit. To travel the length
of the corridor via Express Lanes under No Build conditions, vehicles must utilize the congested
GP lanes between Route 267 and GWMP as Express Lanes are not present.

Along eastbound Route 267 (DTR) there is 47 percent improvement in travel time. With the
improved operations along northbound 1-495, the ramp from eastbound DTR to northbound 1-495
does not spill back to eastbound DTR, improving operations along eastbound DTR. Travel times
along the westbound DTR remain unchanged.

Over the course of the AM peak period, total persons moved along [-495 are forecasted to increase
from No Build to Build conditions by between 4 and 17 percent in the northbound direction and
between 6 and 21 percent in the southbound direction, depending upon location along the corridor.
Arterial intersection operations are largely consistent between No Build and Build conditions, as
both scenarios see the same percentage of intersections operating under failing conditions. These
failing intersections are in the Tysons area and see continue growth in demand tied to commercial
and residential growth in Tysons.

Table 7-7 presents an overall performance comparison table for the Build alternative versus the No Build
alternative for 2025 AM conditions. The table shows that the Build alternative improves overall operations
along the 1-495 corridor given the improvement in travel times, reduction in congestion, and increase in
persons moved.
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2025 AM 2025 AM Build

Measure of Performance

Description Facility No Build Build

Effecti
ectiveness Value Value

Compared
to No Build

1-495 NB GP 10 7
I-4
95 NB g p
Express
End-to-end travel time
along the facility through 1-495 SB GP 8 7
Travel Times the Traffic Operations
Study Area, measured in [-495 SB 7 6
Minutes Express
Dulles Toll
Road EB
D
ulles Toll ) 5
Road WB

Extent and Visual ass?ss.ment of 1-495 NB GP
freeway mainline queue
length and duration of

congestion

Duration of
Congestion 1-495 SB GP
Additional persons moved

Person during peak period of Build
Throughput condition and percentage
increase

1-495 NB (All) +4,500 (17%)

1-495 SB (All) +5,000 (21%)

Number of intersections

© [CJ@U@[e) @ (e Ol @[e

. 7 7
operating at LOS F
Arterial Entire Study
Operations Number of intersections Aies
operating at LOS D or 19 17
better

OXSIOXOXO

Better < < < < > > > > Worse
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2025 PM Peak Period Summary

Total demand along 1-495 (GP plus Express) is forecasted to increase in the Build scenario along
the length of the 1-495 corridor. The greatest increases in demand are in the segments between
Route 267 and GWMP, where Express Lanes are only present in the Build scenario and thus
represent a substantial capacity increase from No Build conditions. Peak hour volumes are
forecasted to increase in the Build scenario by between 10 to 29 percent in the northbound direction
and between 7 to 12 percent in the southbound direction.

In the northbound direction along the 1-495 GP lanes, congestion is observed under No Build
conditions between Route 267 and Clara Barton Parkway (across the ALMB) due to heavy merging
and weaving volumes on and near the bridge, especially early in the peak period. Under Build
conditions, a significant reduction in congestion is observed due to the additional capacity provided
by the Express Lanes and the reduced weaving due to the continuity of the Express Lanes. The
average travel time in the northbound GP lanes improves by approximately 4 minutes (a 36 percent
improvement) in the Build condition.

In the southbound direction along the 1-495 GP lanes, congestion is observed under No Build
conditions south of the ALMB and north of Route 267 due to weaving approaching the left-side
entrance to the southbound Express Lanes (between Route 193 and Route 267) and downstream
right-side exit to westbound DTR, as both of these movements have heavy volumes. This
congestion is also worsened in the No Build scenario due to the southbound Maryland managed
lanes system terminating near the GWMP interchange, creating a merge that spills back upstream
in the GP lanes across the ALMB. This congestion is largely mitigated under Build conditions. The
average travel time in the southbound GP lanes improves by nearly 8 minutes (a 49 percent
improvement).

Both directions of the Express Lanes operate at or near the posted speed limit. To travel the length
of the corridor via Express Lanes under No Build conditions, vehicles must utilize the congested
GP lanes between Route 267 and GWMP as Express Lanes are not present.

Along eastbound and westbound Route 267 (DTR), travel times are essentially identical between
No Build and Build.

Over the course of the PM peak period, total persons moved along 1-495 are forecasted to increase
from No Build to Build conditions by between 8 and 37 percent in the northbound direction and
between 10 and 47 percent in the southbound direction, depending upon location along the corridor.
Arterial intersection operations see an improvement under Build conditions, as the percentage of
intersections operating at failing conditions drops from 43 percent (No Build) to 33 percent (Build),
and more than half of all intersections are LOS D or better in the Build condition, while only 33
percent are at LOS D or better in the No Build condition. Most of the failing intersections are in
the Tysons area and see continue growth in demand tied to commercial and residential growth in
Tysons.

Table 7-8 presents an overall performance comparison table for the Build alternative versus the No Build
alternative for 2025 PM conditions. The table shows that the Build alternative improves overall operations
along the 1-495 corridor given the improvement in travel times, reduction in congestion, and increase in
persons moved. Arterial operations are also shown to improve in the PM peak hour under the Build
alternative.
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2025 AM 2025 AM Build

Measure of Performance

Description Facility No Build Build

Effecti
ectiveness Value Value

Compared
to No Build

1-495 NB GP 11 7 @
I-4
95 NB g 6 @
Express
End-to-end travel time
along the facility through ~ 1-495 SB GP 16 8 @
Travel Times the Traffic Operations
Study Area, measured in [-495 SB g 6
Minutes Express
Dulles Toll
Road EB 2 2
Dull
ulles Toll ) 5
Road WB
Extent and Visual ass?ss.ment of 1.495 NB GP @
. freeway mainline queue
Duration of .
Congestion length and duration of
g congostion 1-495 SB GP @
Ad.dltlonal pers.ons move?d 1-495 NB (All) 16,800 (37%)
Person during peak period of Build
Throughput condition and percentage .
s 1-495 SB (All) +8,800 (47%) @
Number of intersections 12 10
operating at LOS F @
Arterial Entire Study
Operations Number of intersections Aies
operating at LOS D or 13 17 @
better

©@©0@©®

Better < < < < > > > > Worse
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7.3.1 2045 Traffic Volumes

This section describes forecasted traffic volumes for the study area for 2045 No Build and Build conditions;
the following sections detail the differences in traffic operations analysis results between the two conditions.

Peak hour freeway forecast volumes for 2045 conditions are provided in the following exhibits:

*  Exhibits 7-17a and 7-17b show 2045 No Build AM peak hour freeway volumes for the 1-495 and
Route 267 corridors, respectively.

e Exhibits 7-18a and 7-18b show 2045 Build AM peak hour freeway volumes for the 1-495 and
Route 267 corridors, respectively.

e Exhibits 7-19a and 7-19b show 2045 No Build PM peak hour freeway volumes for the 1-495 and
Route 267 corridors, respectively.

*  Exhibits 7-20a and 7-20b show 2045 Build PM peak hour freeway volumes for the 1-495 and
Route 267 corridors, respectively.

Arterial turning movement volumes for 2045 conditions are provided in the following exhibits:

e Exhibits 7-21a through 7-21e show 2045 No Build AM and PM peak hour arterial turning
movement volumes.

*  Exhibits 7-22a through 7-22e show 2045 Build AM and PM peak hour arterial turning movement
volumes.

Average daily traffic forecast volumes for 2045 conditions are provided in the following exhibits:

e Exhibits 7-23a and 7-23b show 2045 No Build ADT freeway volumes for the 1-495 and Route 267
corridors, respectively.

*  Exhibits 7-24a and 7-24b show 2045 Build ADT freeway volumes for the I-495 and Route 267
corridors, respectively.

Peak Hour Traffic Volumes and Peaking Patterns
Figure 7-23 and Figure 7-24 compare 2045 No Build and Build AM forecast peak hour mainline volumes
with existing conditions along northbound and southbound 1-495 (GP and Express combined), respectively.

* In the northbound direction, the highest traffic volumes in all scenarios are between the GWMP
and Clara Barton Parkway (across the ALMB). The increases in volume from No Build to Build
range from 280 vph to 1,080 vph (3 percent to 11 percent) across the four segments, with the largest
increases in the segments between Route 267 and GWMP where the Build Alternative adds
capacity from the Express Lanes.

* In the southbound direction, the highest traffic volumes in all scenarios are again between the Clara
Barton Parkway and GWMP (across the ALMB). The increases in volume from No Build to Build
range from 410 vph to 690 vph (4 percent to 6 percent) across the four segments, with the largest
increase in the segments between GWMP and Route 267 where the Build Alternative adds capacity
from the Express Lanes.

Figure 7-25 and Figure 7-26 compare 2045 No Build and Build PM forecast peak hour mainline volumes
with existing conditions along northbound and southbound I-495 (GP and Express combined), respectively.
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* In the northbound direction, the highest traffic volumes in all scenarios are between the GWMP
and Clara Barton Parkway (across the ALMB). The increases in volume from No Build to Build
range from 260 vph to 1,400 vph (3 percent to 20 percent) across the four segments, with the largest
increases in the segments between Route 267 and GWMP where the Build Alternative adds
capacity from the Express Lanes.

e In the southbound direction, the highest traffic volumes in all scenarios are again between the Clara
Barton Parkway and GWMP (across the ALMB). The increases in volume from No Build to Build
range from 660 vph to 1,020 vph (7 percent to 12 percent) across the four segments, with the largest
increase in the segments between GWMP and Route 267 where the Build Alternative adds capacity
from the Express Lanes.

2045 Northbound AM Peak Hour Demand
14,000

12,000

10,000
=
S 8,000
=z
=
©
£ 6,000
=1
4,000
2,000
0
Existing No-Build Build Exm‘tmg No-Build  Build Existing No-Build Bmld Existing No-Build Build
Between Route 123 and Route Between Route 267 and Route Between Route 193 and GWM Between GWMP and Clara
267 193 Barton Parkway (ALMB)
Location
B GP M Express
Figure 7-23: Existing and 2045 No Build AM Peak Hour Volumes - Northbound I-495
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2045 Southbound AM Peak Hour Demand
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Figure 7-24: Existing and 2045 No Build AM Peak Hour Volumes - Southbound 1-495

2045 Northbound PM Peak Hour Demand
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Figure 7-25: Existing and 2045 No Build PM Peak Hour Volumes - Northbound I-495
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2045 Southbound PM Peak Hour Demand
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Figure 7-26: Existing and 2045 No Build PM Peak Hour Volumes - Southbound I-495
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7.3.2 2045 No Build vs. Build AM Freeway Operations

Exhibits 7-25 through 7-28 illustrate the density and speed results from the VISSIM models for the 1-495
and Route 267 mainline segments in the study area for the AM peak period:

*  Exhibits 7-25a through 7-25¢ show 2045 No Build AM peak period freeway densities.
e Exhibits 7-26a through 7-26¢ show 2045 Build AM peak period freeway densities.

*  Exhibits 7-27a through 7-27¢ show 2045 No Build AM peak period freeway speeds.

*  Exhibits 7-28a through 7-28¢ show 2045 Build AM peak period freeway speeds.

In each figure, the centerline diagram laid over the aerial depicts the average densities or speeds during the
peak hour from 7:45 a.m. to 8:45 a.m. in both directions along the mainline segments. The average densities
and speeds are color-coded based on the congestion levels and ranges of speeds as depicted in the legend.
The boxes on the top and bottom depict the densities and speeds in each direction for the entire peak period
from 6:45 a.m. to 9:45 a.m., including the shoulder periods before and after the peak hour. Detailed tabular
results can be found in Appendix G.

Density

In the AM peak period, it can be seen from the exhibits that in the northbound direction, more than half of
the segments operate under congested to severe densities in both the No Build and Build conditions. Figure
7-27 summarizes various densities along northbound I[-495 GP lanes. As can be seen in the figure, 65
percent of the freeway segments operate under congested to severe congestion in the No Build condition
compared to 72 percent in the Build condition. Although the Build condition has a slight increase in the
number of congested segments compared to No Build, the volume processed increases significantly in the
Build condition (thus increasing density); additionally, as shown in the following sections, speeds and travel
times improve in the Build condition. The Build condition also sees a higher percentage of segments
operating under light to moderate densities in the northbound direction (22 percent versus 12 percent).

As seen in Figure 7-28, 52 percent of the segments operate under congested to severe congestion along the
southbound [-495 GP lanes in the No Build condition as compared to 47 percent operating under congested
to severe congested densities in the Build condition. In the No Build condition, the segment between
Georgetown Pike and River Road operates under severe congestion due to the merge from the terminus of
the southbound Maryland managed lanes system; this severe congestion meters traffic from getting
downstream, artificially improving operations in the downstream southbound segments. The proposed
project (Build condition) significantly alleviates this congestion, and as a result, more demand is processed
which results in slightly higher density levels compared to No Build conditions.

All the segments along the northbound and southbound Express Lanes operate under light to moderate
traffic congestion in both the scenarios with the exceptions of the segments approaching the Express Lanes
termini in the No Build condition.
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2045 No Build 2045 Build

= Severely Congested = Congested = Severely Congested = Congested

Heavy = Light to Moderate Heavy = Light to Moderate

Figure 7-27: 2045 AM Freeway Segment Densities for 1-495 Northbound
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Figure 7-28: 2045 AM Freeway Segment Densities for 1-495 Southbound

Draft February 2020 Environmental Assessment
7-40



1-495 Express Lanes Northern Extension Traffic and Transportation Technical Report

Speeds

As illustrated in Exhibits 7-27 and 7-28, the diagrams for average speeds in the AM peak period generally
show similar patterns as seen in the density diagrams. In the northbound GP lanes, in the No Build
condition, the corridor is severely congested from south of Route 193 (Georgetown Pike) to the Clara
Barton Parkway across the ALMB. In the Build condition, some of this congestion remains, but it is
significantly alleviated as compared to No Build, and higher speeds are observed. In both the No Build and
Build conditions, speeds are much higher north of the ALMB due to congestion relief provided by the
Maryland managed lanes system.

In the southbound GP lanes, in the No Build condition, severe congestion is observed between the entrance
to the network and Route 193. As noted in the previous section, this congestion is due to the merge from
the terminus of the southbound Maryland managed lanes system, as all traffic must rejoin the GP lanes at
this point. This creates significant queue spillback in the southbound GP lanes and meters traffic at this
point, resulting in artificially high speeds and limited congestion south of Route 193. In the Build condition,
the continuous Express Lanes system significantly relieves congestion along the southbound GP lanes as
that merge point is eliminated; some congestion across the ALMB remains, with low speeds observed
spilling back into Maryland during the peak hour.

Both directions of the Express Lanes operate at or near the posted speed limit.

Figure 7-29 provides a “heat map” comparison of average speeds between 2045 No Build and Build
conditions for the AM peak period along the [-495 GP lanes. Time of day during the peak period is provided
on the horizontal axis while location along the corridor is provided along the vertical axis; the colors signify
average speeds for each scenario. The figure is consistent with the speed Exhibits and indicates a more
significant presence of congestion in the No Build scenario in both directions of the 1-495 GP lanes.
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1-495 Express Lanes Northern Extension

River Road

Route 123

Clara Barton
n
(=]
A
- G.W. Parkway
c
=
o .
Ke] Georgetown Pike
=
b=
o
4
Dulles Toll Road
Route 123
River Road
P C lara Barton Parkway
(2]
3
ko] G.W. Parkway
c
=]
o
g Georgetown Pike
=
=
[«
(2]

Dulles Toll Road

Freeway Average Speed Comparison

2045 No-Build VISSIM
Speed

2045 Build VISSIM Speed

30 AM
00 AM
30 AM
00 AM
30 AM
00 AM

I

2045 Build VISSIM Speed

2045 No-Build VISSIM
Speed

E

I
20 30 40 50 60 70
Average Speed (mph)

£

0 10
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Travel Time
A comparison of AM peak period travel times for 2045 No Build and 2045 Build scenarios is shown in
Table 7-9. Travel time measurements have been aggregated by direction of travel and facility type.

Table 7-9. 2045 AM Peak Period Travel Time Comparison

GP Travel Times (Minutes: Express Lanes Travel Times
Seconds) (Minutes: Seconds)
2045 . 2045 .
No Build 2045 Build No Build 2045 Build
Northbound 1-495 (Route 123 ) ) ) .
to River Road) 11:59 8:03 9:37 5:43
Southbound 1-495 (River ) ) ) .
Road to Route 123) 16:15 7:32 8:04 5:41
Eastbound Route 267 (Spring 791 1:51 ) )
Hill Road to Route 123) ' '
Westbound Route 267 (Route 1:56 2:01 ) )
123 to Spring Hill Road) ' )

2045 Build AM peak period travel times improve or remain consistent as compared to No Build across all
freeway facilities in the Traffic Operations Study Area

e The average travel time in the northbound GP lanes improves by approximately 4 minutes (a 33
percent improvement) in the Build condition. The majority of the travel time savings are between
Old Dominion Drive and Clara Barton Parkway, which is consistent with the speed results shown
in the previous section.

* Vehicles traveling in the northbound Express Lanes see a nearly 4-minute improvement (41
percent) in the Build condition. The travel time improvement in the Build condition is between
Lewinsville Road and GWMP, where in the No Build condition, vehicles need to travel on the
congested GP lanes.

* In the southbound direction, GP travel times in the Build improve by nearly 9 minutes (54 percent)
and Express Lanes travel time improve by approximately 2.5 minutes (30 percent). Similar to
northbound, providing a continuous Express Lanes system helps with the traffic operations.

* Along eastbound Route 267 (DTR) there is a 5.5-minute (75 percent) improvement in travel time.
With the improved operations along northbound 1-495, the ramp from eastbound DTR to
northbound [-495 does not spill back to eastbound DTR, significantly improving operations along
eastbound DTR.

* In the westbound direction, travel times along Route 267 (DTR) are generally consistent between
No Build and Build.

Simulated Volumes and Demand Served

Figure 7-30 shows the comparison of unserved demand (vehicular throughput as compared to vehicular
demand) between No Build and Build conditions for the AM peak hour in the northbound direction. As can
be seen in the figure, nearly all demand is served in the Build condition during the AM peak hour except
for a small percentage over the ALMB. In the No Build condition, the unserved demand exceeds 10 percent
north of the Route 267 interchange due to the heavy congestion. The improved throughput in the Build
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condition can be attributed to the continuous Express Lanes system, which alleviates congestion and allows
demand to be processed more quickly.

Figure 7-31 shows the comparison of unserved demand between No Build and Build conditions for the
AM peak hour in the southbound direction. As can be seen in the figure, the unserved demand is generally
within 5 percent in the Build compared to more than 20 percent in the No Build for the length of the corridor.
The increased in the throughput in the Build condition can be attributed to the reduced congestion between
Route 193 and Route 267 due to the new Express Lanes system being in place; in the No Build condition,
the severe congestion at the terminus of the Maryland managed lanes system constrains demand from
reaching points south of this point. The proposed project alleviates congestion in this segment, thus reducing
the unserved demand.

1-495 Northbound - 2045 - AM
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Figure 7-30. 2045 No Build and Build — AM Peak Hour Unserved Demand, I-495 Northbound
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Figure 7-31. 2045 No Build and Build - AM Peak Hour Unserved Demand, I-495 Southbound

Person Throughput

Figure 7-32 and Figure 7-33 display AM peak period person throughput along 1-495 northbound and
southbound, respectively (GP and Express combined). These figures show the estimated number of persons
moved across a three-hour period based on simulated vehicle throughput and assumed vehicle occupancies
for GP and Express Lanes. GP lanes are assumed to carry 1.1 persons per vehicle, based on the estimated
non-HOV lane auto occupancy MWCOG has estimated across various interstate facilities in Northern
Virginia (MWCOG, 2014). Express Lanes are assumed to carry 1.44 person per vehicle, based on a historic
18 percent HOV-3 utilization in the existing [-495 Express Lanes and assuming the remaining 82 percent
of vehicles take on the non-HOV lane auto occupancy. These figures show that person throughput increases
in the Build scenario across the length of the 1-495 corridor in both directions due to the added capacity
from the Express Lanes and increased occupancy of vehicles in those lanes.

* In the northbound direction, the highest person throughputs are across the ALMB. Increases in
throughput from No Build to Build range from 6 to 33 percent, with the greatest increase in the
segments between Route 267 and GWMP where the new Express Lanes significantly add capacity.

* In the southbound direction, the highest person throughputs are again across the ALMB. Increases
in throughput from No Build to Build range from 29 to 35 percent, with the greatest increases again
in the segments between GWMP and Route 267 where the new Express Lanes significantly add
capacity. Note that the southbound throughput in the No Build scenario is heavily constrained due
to the merge with the southbound Maryland managed lanes terminus; this reduces throughput along
the length of the corridor.
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1-495 Express Lanes Northern Extension
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Figure 7-32. 2045 No Build and Build — AM Peak Period Person Throughput, I-495 Northbound
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Figure 7-33. 2045 No Build and Build — AM Peak Period Person Throughput, I-495 Southbound
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7.3.3 2045 No Build vs. Build PM Freeway Operations

Exhibits 7-29 through 7-32 illustrate the density and speed results from the VISSIM models for the 1-495
and Route 267 mainline segments in the study area for the PM peak period:

*  Exhibits 7-29a through 7-29¢ show 2045 No Build PM peak period freeway densities.
e Exhibits 7-30a through 7-30¢ show 2045 Build PM peak period freeway densities.

*  Exhibits 7-31a through 7-31¢ show 2045 No Build PM peak period freeway speeds.

*  Exhibits 7-32a through 7-32¢ show 2045 Build PM peak period freeway speeds.

In each figure, the centerline diagram laid over the aerial depicts the average densities or speeds during the
peak hour from 3:45 p.m. to 4:45 p.m. in both directions along the mainline segments. The average densities
and speeds are color-coded based on the congestion levels and ranges of speeds as depicted in the legend.
The boxes on the top and bottom depict the densities and speeds in each direction for the entire peak period
from 2:45 p.m. to 5:45 p.m., including the shoulder periods before and after the peak hour. Detailed tabular
results can be found in Appendix G.

Density

In the PM peak period, it can be seen from the exhibits that in the northbound GP lanes, all of the segments
in the No Build condition are severely congested. As seen in Figure 7-34, 100 percent of the segments in
the No Build condition are severely congested, whereas 67 percent are severely congested in the Build
condition. In the Build condition, 22 percent of northbound GP segments operate under light to moderate
freeway densities, a significant improvement from No Build conditions.

In the southbound GP lanes, as shown in Figure 7-35, the Build condition shows a slight improvement as
compared to the No Build condition in terms of an increase in segments operating under light to moderate
densities and a decrease in segments operating under severely congested freeway segment densities. The
locations of the south congested segments vary somewhat between the two scenarios, however. In the No
Build condition, due to the merge from the southbound Maryland managed lanes, severe congestion is
observed north of the ALMB while downstream segments are artificially metered. In the Build condition,
downstream segments such as those near Route 123 in Tysons see higher freeway densities due to increased
throughput from the improved upstream capacity.

Northbound and southbound Express Lanes segments operate under light to moderate traffic conditions in
both the No Build and Build conditions, with the exceptions of the segments approaching the Express Lanes
termini in the No Build condition.
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Figure 7-34: 2045 PM Freeway Segment Densities for 1-495 Northbound
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Figure 7-35: 2045 PM Freeway Segment Densities for I-495 Southbound
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Speeds

As illustrated in Exhibits 7-31 and 7-32, the diagrams for average speeds in the PM peak period show
similar patterns as seen in the density diagrams. In the northbound GP lanes, in the No Build condition,
severe congestion is observed spilling back from the ALMB through the Route 267 interchange and
essentially through the extents of the Traffic Operations Study Area; this congestion is worsened by
spillback from the northbound GP lanes in Maryland later in the peak period, creating a single continuous
area of congestion through the corridor. In the Build condition, the congestion in Maryland remains
generally unchanged, but the extent of the queue spillback and duration on the Virginia side, especially
south of Route 193, is not as significant as the No Build condition.

In the southbound GP lanes, in the No Build condition, severe congestion is observed north of the ALMB
due to spillback from the merge with the terminus of the southbound Maryland managed lanes system and
weaving on the bridge itself; higher speeds are observed south of this point. In the Build condition, the
queue spillback into Maryland is essentially eliminated due to the continuity of the Express Lanes system
and elimination of the merge from the No Build condition. In the Build condition, given that more
throughput is able to reach downstream locations, lower speeds are observed at the southern extents of the
Traffic Operations Study Area in Tysons.

Both directions of the Express Lanes operate at or near the posted speed limit.

Figure 7-36 provides a “heat map” comparison of average speeds between 2045 No Build and Build
conditions for the PM peak period along the [-495 GP lanes. Time of day during the peak period is provided
on the horizontal axis while location along the corridor is provided along the vertical axis; the colors signify
average speeds for each scenario. The figure is consistent with the speed Exhibits and indicates a more
significant presence of congestion in the No Build scenario in both directions of the 1-495 GP lanes.
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Freeway Average Speed Comparison - 1-495 GP Lanes
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Figure 7-36: 2045 No Build and Build — PM Peak Period Average Speeds, 1-495 GP Lanes
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Travel Time
A comparison of PM peak period travel times for 2045 No Build and 2045 Build scenarios is shown in
Table 7-10. Travel time measurements have been aggregated by direction of travel and facility type.

Table 7-10. 2045 PM Peak Period Travel Time Comparison

GP Travel Times (Minutes: Express Lanes Travel Times
Seconds) (Minutes: Seconds)
2045 . 2045 .
No Build 2045 Build No Build 2045 Build
Northbound 1-495 (Route 123 ) ) ) )
to River Road) 28:18 23:42 15:59 5:39
Southbound 1-495 (River ) ) ) .
Road to Route 123) 15:16 7:46 6:42 5:49
Eastbound Route 267 (Spring 1-48 1:52 ) )
Hill Road to Route 123) ' '
Westbound Route 267 (Route 1:50 1:52 ) )
123 to Spring Hill Road) ' )

2045 Build PM peak period travel times improve or remain consistent as compared to No Build across all
freeway facilities in the Traffic Operations Study Area.

e The average travel time in the northbound GP lanes improves by approximately 4.5 minutes (a 16
percent improvement). The majority of the travel time savings are south of GWMP, which is
consistent with the speed results shown in the previous section.

*  Vehicles traveling on the northbound Express Lanes see a 10-minute (65 percent) travel time
improvement. The travel time improvement in the Build condition is between Lewisville Road and
GWMP, where in the No Build condition, vehicles need to travel on the congested GP lanes.

* In the southbound direction, GP travel times in the Build improve by 7.5 minutes (49 percent
improvement) and Express Lanes travel times improve by 1 minute (13 percent). Providing a
continuous Express Lanes system, eliminating the merge from the terminus of the southbound
Maryland managed lanes system, helps relieve the congestion.

* Along eastbound and westbound Route 267 (DTR), travel times are essentially identical between
No Build and Build.

Simulated Volumes and Demand Served

Figure 7-37 shows the comparison of unserved demand (vehicular throughput as compared to vehicular
demand) between No Build and Build conditions for the PM peak hour in the northbound direction. As can
be seen in the figure, nearly all demand is served in the Build condition during the PM peak hour except
for a small percentage near the Route 123, which likely represents demand from arterials being metered
within the arterial network. In the No Build condition, the unserved demand is between 4 and 8 percent
north of the Route 267 interchange due to the heavy congestion. The improved throughput in the Build
condition can be attributed to the continuous Express Lanes system, which alleviates congestion and allows
demand to be processed more quickly.
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Figure 7-38 shows the comparison of unserved demand between No Build and Build conditions for the PM
peak hour in the southbound direction. As can be seen in the figure, the percentage of unserved demand is
lower in the Build scenario along the length of the corridor. The increased throughput in the Build condition
can be attributed to the reduced congestion between Route 193 and Route 267 due to the new Express Lanes
system being in place. The proposed project alleviates congestion in this segment, thus reducing the
unserved demand. South of Route 267, congestion along 1-495 and along arterials in Tysons constrains
demand in both the No Build and Build condition, thus increasing the percentage of unserved demand.
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Figure 7-37. 2045 No Build and Build — PM Peak Hour Unserved Demand, I-495 Northbound
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1-495 Southbound - 2045 - PM
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Figure 7-38. 2045 No Build and Build — PM Peak Hour Unserved Demand, I-495 Southbound

Person Throughput

Figure 7-39 and Figure 7-40 display PM peak period person throughput along 1-495 northbound and
southbound, respectively (GP and Express combined). These figures show the estimated number of persons
moved across a three-hour period based on simulated vehicle throughput and assumed vehicle occupancies
for GP and Express Lanes. GP lanes are assumed to carry 1.1 persons per vehicle, based on the estimated
non-HOV lane auto occupancy MWCOG has estimated across various interstate facilities in Northern
Virginia (MWCOG, 2014). Express Lanes are assumed to carry 1.44 person per vehicle, based on a historic
18 percent HOV-3 utilization in the existing [-495 Express Lanes and assuming the remaining 82 percent
of vehicles take on the non-HOV lane auto occupancy. These figures show that person throughput increases
in the Build scenario across the length of the 1-495 corridor in both directions due to the added capacity
from the Express Lanes and increased occupancy of vehicles in those lanes.

* In the northbound direction, the highest person throughputs are across the ALMB. Increases in
throughput from No Build to Build range from 10 to 35 percent, with the greatest increase in the
segments between Route 267 and GWMP where the new Express Lanes significantly add capacity.

* In the southbound direction, the highest person throughputs are again across the ALMB. Increases
in throughput from No Build to Build range from 16 to 32 percent, with the greatest increases again
in the segments between GWMP and Route 267 where the new Express Lanes significantly add
capacity.
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2045 Northbound PM Peak Period Person Throughput
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Figure 7-39. 2045 No Build and Build — PM Peak Period Person Throughput, 1-495 Northbound
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Figure 7-40. 2045 No Build and Build — PM Peak Period Person Throughput, 1-495 Southbound
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7.3.4 2045 No Build vs. Build Arterial Operations

AM Arterial Operations

Intersections Evaluated in VISSIM

Intersections in the Traffic Operations Study Area evaluated in VISSIM generally see improved operations
in the 2045 AM peak hour under Build conditions as compared to No Build conditions. Figure 7-41
provides pie charts of overall intersection HCM-analogous LOS for No Build and Build conditions. The
figure shows that, in the Build condition, a lower percentage of intersections are failing (29 percent versus
33 percent) and a higher percentage of intersections are operating at an acceptable LOS (A to D; 58 percent
versus 48 percent).

2045 NO-BUILD - AM 2045 BUILD - AM

ELOS A-D ELOS A-D
LOSE LOSE
0,
BLOSF BMLOSF

Figure 7-41. Summary of Arterial HCM-Analogous LOS, 2045 AM No Build vs. Build Conditions

Table 7-11 compares the overall intersection HCM-analogous LOS between the two scenarios for each
intersection. A detailed breakdown of intersection delay and LOS, including delay and LOS by approach,
is provided in Appendix H.

The following signalized intersections operate under failing conditions under both 2045 No Build and Build
conditions:

* Route 123 and Lewinsville Road/Great Falls Street
e Lewinsville Road and Balls Hil. Road
e Spring Hill Road and Dulles Toll Road eastbound ramps

All three of these intersections are in the Tysons area and see continued growth in demand tied to
commercial and residential growth in Tysons.

The following intersections are failing under No Build conditions but see improved operations (LOS E or
better) under Build conditions:

* Route 123 and Capital One Tower Drive / Old Meadow Road
*  Route 123 and Route 267 eastbound off-ramp / Anderson Road
* Jones Branch Connector and Express Lanes ramps
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These improvements are likely attributable to improved operations along Route 123. New traffic signals
are proposed in the Build condition with the off-ramps from 1-495; coordination among these signals
improves operations in the Build condition. Note that heavy arterial congestion is still observed along
arterials in Tysons in the Build condition, including along several side street approaches.

In the Build condition, some arterial locations experience a deterioration in operations due to improved
throughput from freeways that were previously metered in the No Build condition. This is most prevalent
along Spring Hill Road near its interchange with Route 267, where the intersections of Spring Hill Road
with the Dulles Toll Road westbound ramps and with Lewinsville Road are both failing in the Build
condition. While demand for these intersections is not forecasted to change significantly between the No
Build and Build conditions, throughput from upstream locations (such as 1-495 southbound) is not
constrained upstream in the Build condition.

The unsignalized intersection of Route 193 and Helga Place/Linganore Drive is failing under both 2045 No
Build and Build conditions due to heavy delays on the southbound approach; this stop-controlled approach
sees few gaps for traffic to enter the mainline Route 193 traffic stream due to heavy congestion in along
eastbound Route 193 (spilling back from the northbound on-ramp to 1-495). In the Build scenario, this
eastbound congestion along Route 193 is relieved due to improved operations along northbound [-495,
which reduces queue spillback on the on-ramp from Route 193. This is also reflected in the improved
operations in the Build condition at all three signalized intersections along Route 193, most notably at the
intersection with Balls Hill Road, where the northbound approach sees a significant improvement in
operations.

Table 7-11. VISSIM Intersection Microsimulation Delay and HCM-Analogous LOS — 2045 No
Build vs. Build AM Peak Hour

2045 No-Build 2045 Build

Intersection Intersection Intersection

Control Intersection 'Inter'sectlor} HCM- .Inter.sectlorf HCM.
Microsimulation Microsimulation
Analogous

Delay (s/veh) A“i‘ggs"“s Delay (s/veh) LOS

Route 123 and Tysons
Boulevard

Westpark Drive and
Tysons Connector
Tysons Connector and
Express Lanes Ramps
Route 123 and EB
Signalized DTR/SB 1-495 C-D 3
Road

Route 123 and NB I-
495 Ramp

Route 123 and Capital
Signalized | One Tower Drive/ Old 105.9
Meadow Road

Route 123 and Scotts
Signalized Crossing Boulevard/ 55.4
Colshire Drive
Route 123 and Route
Signalized 267 Eastbound Off- 145.6
Ramp/ Anderson Road

Signalized 45.4

Signalized 31.8

Signalized 24.0

Signalized R R 43.2 D

69.8 E

71.3 E

79.3 E
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2045 No-Build 2045 Build

Intersection Intersection Intersection

Control Intersection .Inter.sectlm} HCM- ‘Inter‘sectlorf HCM-
Microsimulation Microsimulation
Analogous

Delay (s/veh) Anilggsous Delay (s/veh) LOS

Route 123 & Route
Signalized | 267 Eastbound On- *
Ramp

Route 123 and
Signalized | Lewinsville Road/ 211.0
Great Falls Street

. . Lewinsville Road and
Signalized Balls Hill Road 102.8
Jones Branch Drive
Signalized and Jones Branch 19.3
Connector
Jones Branch
Signalized Connector and 100.2
Express Lanes Ramps
Jones Branch Drive
Signalized | and Capital One 36.1
(West)

. . Jones Branch Drive
Signalized and Capital One (East) 26.0
International Drive
Signalized | and Spring Hill Road/ 45.7
Jones Branch Drive
Spring Hill Road and
Signalized | Dulles Toll Road 123.0
Eastbound Ramps
Spring Hill Road and
Signalized | Dulles Toll Road 26.2
Westbound Ramps
Spring Hill Road and
Lewinsville Road
Route 193 and Helga
Unsignalized | Place/ Linganore 231.7
Drive

. . Route 193 and 1-495
Signalized Southbound Ramps 40.2
. . Route 193 and 1-495
Signalized Northbound Ramps 69.1
. . Route 193 and Balls
Signalized Hill Road 59.7
. . Route 193 and Dead
Unsignalized Run Drive 14.3

*This intersection is not provided under the No Build conditions.

35.6 D

26.5

45.8

2179

85.7

Signalized 57.2 138.7

72.7

39.1 D

54.8 D

25.1

14.3

Intersections Evaluated in Synchro

The expanded arterial network beyond intersections immediately adjacent to freeway interchanges in the
corridor was evaluated solely through Synchro. Table 7-12 compares the overall intersection delay and
LOS between the two scenarios for each intersection.

Under both No Build and Build conditions, the following intersections are failing:
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*  Old Dominion Drive and Balls Hill Road (signalized)
* Route 193 and Swinks Mill Road (unsignalized)
*  Route 193 and Douglass Drive (unsignalized)

Note that under Build conditions, while the two unsignalized intersections along Route 193 are experiencing
failing conditions due to significant delays on stop-controlled approaches, a significant reduction in delay
is achieved as compared to No Build conditions. This is consistent with the VISSIM findings at adjacent
intersections along the Route 193 corridor, where operations improve significantly in the Build condition.

Table 7-12. 2045 Synchro Intersection Delay and LOS — 2045 No Build vs. Build AM Peak Hour

2045 No-Build AM 2045 Build AM

Intersection Name Intersection Delay LOS Intersection Delay
(Sec/veh) (Sec/veh)

Intersection

Control LOS

Signalized Old nginign Drive at
Spring Hill Road
Signalized Old meiniqn Drive at
Swinks Mill Road
Signalized Old Domini'on Drive at
Balls Hill Road
Signalized Route 123 at Old
Dominion Drive
Unsignalized Route 193 at Swinks Mill
Road
. . Route 193 at Spring Hill
Unsignalized Roa dp &
Unsignalized Lew'insville? Road at
Swinks Mill Road
Unsignalized Route 123 at Ingleside
Avenue
Unsignalized Douglass l?gi;/e at Route

Figure 7-42 provides a summary comparison of overall intersection delay for Build conditions as compared
to No Build conditions at each intersection in the Traffic Operations Study Area for the 2045 AM scenario.
The figure shows whether an intersection shows an improvement in operations (increase in LOS in Build
conditions if below LOS D for No Build conditions, or a significant reduction in delay if still operating at
LOS F in Build conditions), a degradation in operations (decrease in LOS in Build conditions or significant
increase in delay if operating at LOS F already in No Build conditions), or if operations remain generally
consistent between the two scenarios.
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Figure 7-42. 2045 AM No Build to Build Change in Arterial Intersection Operations
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PM Arterial Operations

Intersections Evaluated in VISSIM

Intersections in the Traffic Operations Study Area evaluated in VISSIM generally see improved operations
in the 2045 PM peak hour under Build conditions as compared to No Build conditions. Figure 7-43 provides
pie charts of overall intersection HCM-analogous LOS for No Build and Build conditions. The figure shows
that, in the Build condition, a lower percentage of intersections are failing (33 percent versus 43 percent)
and a higher percentage of intersections are operating at an acceptable LOS (A to D; 46 percent versus 33
percent).

2045 NO-BUILD - PM 2045 BUILD - PM

BLOS A-D ELOS A-D

LOSE LOSE

WLOSF HMLOSF

Figure 7-43. Summary of Arterial HCM-Analogous L.LOS, 2045 PM No Build vs. Build Conditions

Table 7-13 compares the overall intersection HCM-analogous LOS between the two scenarios for each
intersection. A detailed breakdown of intersection delay and LOS, including delay and LOS by approach,
is provided in Appendix H.

The following signalized intersections operate under failing conditions under both 2045 No Build and Build
conditions:

* Route 123 and Tysons Boulevard

*  Route 123 and Route 267 eastbound off-ramp / Anderson Road
* Route 123 and Lewinsville Road/Great Falls Street

* Lewinsville Road and Balls Hill Road

e Jones Branch Connector and 1-495 Express Lanes ramps

* Jones Branch Connector and Capital One driveway (West)

All of these intersections are in the Tysons area and see continued growth in demand tied to commercial
and residential growth in Tysons.

The following signalized intersections are failing under No Build conditions but see improved operations
(LOS E or better) under Build conditions:

* Route 123 and Capital One Tower Drive / Old Meadow Road

Draft February 2020 Environmental Assessment
7-60



1-495 Express Lanes Northern Extension Traffic and Transportation Technical Report

*  Route 123 and Scotts Crossing Boulevard / Colshire Drive
* Jones Branch Connector and Express Lanes ramps

These improvements are likely attributable to improved operations along Route 123. New traffic signals
are proposed in the Build condition with the off-ramps from [-495; coordination among these signals
improves operations in the Build condition. Note that heavy arterial congestion is still observed along
arterials in Tysons in the Build condition, including along several side street approaches.

In the Build condition, some arterial locations experience a deterioration in operations due to improved
throughput from freeways that were previously metered in the No Build condition. This is most prevalent
along the Jones Branch Connector / Scotts Crossing Boulevard, where three intersections are failing in the
Build condition. While demand for these intersections is not forecasted to change significantly between the
No Build and Build conditions, throughput from upstream locations (such as [-495 southbound) is not
constrained upstream in the Build condition.

The unsignalized intersection of Route 193 and Helga Place/Linganore Drive is failing under 2045 No Build
conditions due to heavy delays on the southbound approach; this stop-controlled approach sees few gaps
for traffic to enter the mainline Route 193 traffic stream due to heavy congestion in along eastbound Route
193 (spilling back from the northbound on-ramp to 1-495). In the Build scenario, this eastbound congestion
along Route 193 is relieved due to improved operations along northbound 1-495, which reduces queue
spillback on the on-ramp from Route 193. Along Route 193, the signalized intersections all operate at LOS
E or better under No Build and Build conditions; in the Build condition, a significant improvement in
operations is realized along the northbound approach from Balls Hill Road at Route 193, which is failing
under No Build conditions.

Table 7-13. VISSIM Intersection Microsimulation Delay and HCM-Analogous LOS — 2045 No
Build vs. Build PM Peak Hour

2045 No-Build 2045 Build

Intersection Intersection Intersection

Intersection 'Inter'sectlor} HCM- .Inter.sectml} HCM-
Microsimulation Microsimulation
Analogous

Delay (s/veh) Anilggsous Delay (s/veh) LOS

Control

Route 123 and Tysons
Boulevard

Westpark Drive and
Tysons Connector
Tysons Connector and
Express Lanes Ramps
Route 123 and EB
Signalized DTR/SB 1-495 C-D 3
Road
Route 123 and NB I- -
495 Ramp

Route 123 and Capital
Signalized One Tower Drive/ Old 80.2
Meadow Road

Route 123 and Scotts
Signalized Crossing Boulevard/ 80.3
Colshire Drive

Signalized

Signalized 15.8

Signalized 13.8

Signalized
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2045 No-Build 2045 Build

Intersection Intersection Intersection

Intersection 'Inter'sectlm} HCM- .Inter.sectlm} HCM-
Microsimulation Microsimulation
Analogous

Delay (s/veh) Anilggsous Delay (s/veh) LOS

Control

Route 123 and Route
Signalized | 267 Eastbound Off- 192.9
Ramp/ Anderson Road
Route 123 & EB DTR "
Ramps
Route 123 and
Signalized | Lewinsville Road/ 230.1
Great Falls Street
. . Lewinsville Road and
Signalized Balls Hill Road 168.7
Jones Branch Drive
Signalized and Jones Branch 76.6
Connector
Jones Branch
Signalized Connector and 132.6
Express Lanes Ramps
Jones Branch Drive
Signalized and Capital One 93.5
(West)
. . Jones Branch Drive
Signalized and Capital One (East) 723
International Drive
Signalized | and Spring Hill Road/ 47.6
Jones Branch Drive
Spring Hill Road and
Signalized | Dulles Toll Road 21.6
Eastbound Ramps
Spring Hill Road and
Signalized | Dulles Toll Road 31.6
Westbound Ramps
Spring Hill Road and
Lewinsville Road
Route 193 and Helga
Unsignalized | Place/ Linganore 125.6
Drive
. . Route 193 and 1-495
Signalized Southbound Ramps 243
. . Route 193 and 1-495
Signalized Northbound Ramps 60.3 E 63.6
. . Route 193 and Balls
Signalized Hill Road 40.7 D 18.4
Unsignalized Route 1.93 and Dead 40.6 E 13.8
Run Drive

*This intersection is not provided under the No Build conditions.

Signalized

67.2

Signalized

Intersections Evaluated in Synchro

The expanded arterial network beyond intersections immediately adjacent to freeway interchanges in the
corridor was evaluated solely through Synchro. Table 7-14 compares the overall intersection delay and
LOS between the two scenarios for each intersection.
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Under both No Build and Build conditions, the following intersections are failing:

* Old Dominion Drive and Balls Hill Road (signalized)
*  Route 193 and Douglass Drive (unsignalized)

These same two intersections are failing in the 2045 AM peak hour under both No Build and Build
conditions. Note that under Build conditions, while the intersection of Route 193 and Douglass Drive is
still failing, a significant reduction in delay is achieved as compared to No Build conditions.

Table 7-14. 2045 Synchro Intersection Delay and LOS — 2045 No Build vs. Build PM Peak Hour

2045 No-Build PM 2045 Build PM

Intersection Name Intersection Delay LOS Intersection Delay
(Sec/veh) (Sec/veh)

Intersection
Control

| O N

Signalized Old nginign Drive at
Spring Hill Road
Signalized Old meiniqn Drive at
Swinks Mill Road
Signalized Old Domini'on Drive at
Balls Hill Road
Signalized Route 123 at Old
Dominion Drive
Unsignalized Route 193 at Swinks Mill
Road
. . Route 193 at Spring Hill
Unsignalized Roa dp &
Unsignalized Lew'insville? Road at
Swinks Mill Road
Unsignalized Route 123 at Ingleside
Avenue
Unsignalized Douglass l?gi;/e at Route

Figure 7-44 provides a summary comparison of overall intersection delay for Build conditions as compared
to No Build conditions at each intersection in the Traffic Operations Study Area for the 2045 AM scenario.
The figure shows whether an intersection shows an improvement in operations (increase in LOS in Build
conditions if below LOS D for No Build conditions, or a significant reduction in delay if still operating at
LOS F in Build conditions), a degradation in operations (decrease in LOS in Build conditions or significant
increase in delay if operating at LOS F already in No Build conditions), or if operations remain generally
consistent between the two scenarios.
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| Change in Intersection
| Operations

Consistent
O Operations

@ Degradation
@© Improvement
3¢ New Build

A Y (——~ Virginia/Maryland
i | -——! State Line

2045 PM No Build to Build Change in Arterial Intersection Operations
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PExpresstanes o o5 \vDOT

oo Miles

Figure 7-44. 2045 PM No Build to Build Change in Arterial Intersection Operations
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7.3.5 Summary of 2045 Operations

2045 AM Peak Period Summary

Total demand along I-495 (GP plus Express) is forecasted to increase in the Build scenario along
the length of the 1-495 corridor. The greatest increases in demand are in the segments between
Route 267 and GWMP, where Express Lanes are only present in the Build scenario and thus
represent a substantial capacity increase from No Build conditions. Peak hour volumes are
forecasted to increase in the Build scenario by between 3 to 11 percent in the northbound direction
and between 4 to 6 percent in the southbound direction.

In the northbound direction along the 1-495 GP lanes, congestion is observed under No Build
conditions between Route 267 and Clara Barton Parkway (across the ALMB) due to heavy merging
and weaving volumes on and near the bridge. Under Build conditions, a significant reduction in
congestion is observed due to the additional capacity provided by the Express Lanes and the
reduced weaving due to the continuity of the Express Lanes. The average travel time in the
northbound GP lanes improves by approximately 4 minutes (a 33 percent improvement) in the
Build condition.

In the southbound direction along the 1-495 GP lanes, severe congestion is observed under No Build
conditions north of Route 193 through the northern extents of the Traffic Operations Study Area
due to queue spillback from the merge at the southern Terminus of the Maryland managed lanes
system. This congestion is significantly alleviated under Build conditions. The average travel time
in the southbound GP lanes improves by nearly 9 minutes (a 54 percent improvement).

Both directions of the Express Lanes operate at or near the posted speed limit, with the exceptions
of the termini segments in the No Build conditions which much merge into the GP lanes. To travel
the length of the corridor via Express Lanes under No Build conditions, vehicles must utilize the
congested GP lanes between Route 267 and GWMP, as Express Lanes are not present.

Along eastbound Route 267 (DTR) there is 75 percent improvement in travel time. With the
improved operations along northbound [-495, the ramp from eastbound DTR to northbound 1-495
does not spill back to eastbound DTR, improving operations along eastbound DTR. Travel times
along the westbound DTR remain unchanged.

Over the course of the AM peak period, total persons moved along [-495 are forecasted to increase
from No Build to Build conditions by between 6 and 33 percent in the northbound direction and
between 29 and 35 percent in the southbound direction, depending upon location along the corridor.
Arterial intersection operations see an improvement under Build conditions, as the percentage of
intersections operating at failing conditions drops from 33 percent (No Build) to 29 percent (Build),
and more than half of all intersections are LOS D or better in the Build condition, while only 48
percent are at LOS D or better in the No Build condition. Most of the failing intersections are in
the Tysons area and see continue growth in demand tied to commercial and residential growth in
Tysons. Improved arterial operations are observed along Route 193, most notably at the intersection
with Balls Hill Road, where the northbound approach sees a significant improvement in operations.

Table 7-15 presents an overall performance comparison table for the Build alternative versus the No Build
alternative for 2045 AM conditions. The table shows that the Build alternative improves overall operations

along the 1-495 corridor given the improvement in travel times, reduction in congestion, and increase in
persons moved.
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2025 AM 2025 AM Build

Measure of Performance

Description Facility No Build Build
Value Value

Effectiveness Compared

to No Build

1-495 NB GP 12 8
[-495 NB 10 6
Express
End-to-end travel time
along the facility through 1-495 SB GP 16 8
Travel Times the Traffic Operations
Study Area, measured in [-495 SB g 6
Minutes Express
Dulles Toll
Road EB
D
ulles Toll ) 5
Road WB

Visual assessment of
Extent and . [-495 NB GP
. freeway mainline queue
Duration of .
. length and duration of
Congestion

congestion 1-495 SB GP

Additional persons moved

Person during peak period of Build
Throughput condition and percentage
increase

1-495 NB (All) 49,300 (33%)

1-495 SB (All) +9,600 (35%)

Number of intersections

O} O [C]O[C] OOl OO OIC] O

. 10 10
operating at LOS F
Arterial Entire Study
Operations Number of intersections Aies
operating at LOS D or 16 20
better

OXSIOXOXO

Better < < < < > > > > Worse
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2045 PM Peak Period Summary

Total demand along 1-495 (GP plus Express) is forecasted to increase in the Build scenario along
the length of the 1-495 corridor. The greatest increases in demand are in the segments between
Route 267 and GWMP, where Express Lanes are only present in the Build scenario and thus
represent a substantial capacity increase from No Build conditions. Peak hour volumes are
forecasted to increase in the Build scenario by between 3 to 20 percent in the northbound direction
and between 7 to 12 percent in the southbound direction.

In the northbound direction along the I-495 GP lanes, severe congestion is observed under No Build
conditions spilling back from the ALMB through the Route 267 interchange and essentially through
the extents of the Traffic Operations Study Area; this congestion is worsened by spillback from the
northbound GP lanes in Maryland later in the peak period, creating a single continuous area of
congestion through the corridor. In the Build condition, the congestion in Maryland remains
generally unchanged, but the extent of the queue spillback and duration on the Virginia side,
especially south of Route 193, is not as significant as the No Build condition. This is attributable
to the additional capacity provided by the Express Lanes and reduced weaving due to the continuity
of the Express Lanes system. The average travel time in the northbound GP lanes improves by
approximately 4.5 minutes (a 16 percent improvement) in the Build condition.

In the southbound direction along the 1-495 GP lanes, severe congestion is observed under No Build
conditions north of Route 193 through the northern extents of the Traffic Operations Study Area
due to queue spillback from the merge at the southern Terminus of the Maryland managed lanes
system. This congestion is significantly alleviated under Build conditions. The average travel time
in the southbound GP lanes improves by approximately 7.5 minutes (a 49 percent improvement).
Both directions of the Express Lanes operate at or near the posted speed limit, with the exceptions
of the termini segments in the No Build conditions which much merge into the GP lanes. To travel
the length of the corridor via Express Lanes under No Build conditions, vehicles must utilize the
congested GP lanes between Route 267 and GWMP as Express Lanes are not present.

Along eastbound and westbound Route 267 (DTR), travel times are essentially identical between
No Build and Build.

Over the course of the PM peak period, total persons moved along 1-495 are forecasted to increase
from No Build to Build conditions by between 10 and 35 percent in the northbound direction and
between 16 and 32 percent in the southbound direction, depending upon location along the corridor.
Arterial intersection operations see an improvement under Build conditions, as the percentage of
intersections operating at failing conditions drops from 43 percent (No Build) to 33 percent (Build),
and 46 percent of intersections are LOS D or better in the Build condition, while only 33 percent
are at LOS D or better in the No Build condition. Most of the failing intersections are in the Tysons
area and see continue growth in demand tied to commercial and residential growth in Tysons.
Along Route 193, the signalized intersections all operate at LOS E or better under No Build and
Build conditions; in the Build condition, a significant improvement in operations is realized along
the northbound approach from Balls Hill Road at Route 193, which is failing under No Build
conditions.

Table 7-16 presents an overall performance comparison table for the Build alternative versus the No Build
alternative for 2045 PM conditions. The table shows that the Build alternative improves overall operations
along the 1-495 corridor given the improvement in travel times, reduction in congestion, and increase in
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persons moved. Arterial operations are also shown to improve in the PM peak hour under the Build
alternative.

2025 AM 2025 AM Build

Measure of Performance

Description Facility No Build Build

Effecti
ectiveness Value Value

Compared
to No Build

1-495 NB GP 28 24 @
1-495 NB
RO
Express
End-to-end travel time
along the facility through 1495 SB GP 15 8 @
Travel Times the Traffic Operations
Study Area, measured in 1-495 SB 7 6
Minutes Express @
Dulles Toll
Road EB 2 2
Dulles Toll
2 2
Road WB
Extent and Visual ass?ss.ment of 1-495 NB GP @
. freeway mainline queue
Duration of .
Congestion length and duration of
g congestion 1-495 SB GP @
Ad.dltlonal pers.ons move?d 1-495 NB (All) 17,800 (35%)
Person during peak period of Build
Throughput condition and percentage .
. 1-495 SB (All) +8,700 (32%) @
Number of intersections 1 10
operating at LOS F @
Arterial Entire Study
Operations Number of intersections S
operating at LOS D or 14 18 @
better

OXSIOXOXO

Better < < < < > > > > Worse
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2025 Build AM Peak Hour Volumes
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2025 No-Build PM Peak Hour Volumes
Sheet 1

=

EXIT 46 EXIT 44 EXIT 43 EXIT 41
: '} .
To Richmond ol W I To Baltimore
— § g i ; —_—
o = = =
o o g 3
(=1 o] = =
& ) & =
2z g & =
5 bre] = =
= a9 E o
(W) [
S g
2 3
n 3
= L=
WESTPARK DRIVE ™ -
o &
*’P
~3 &
i 2,190 1,810
GP 6,530 GP 5,150 GP 5,260 GP 3,850 GP 4,410 |g ZE GP 7,100 GP 6,460 GP 5,260 GP 4,500 GP 6,320 b GP 4,560
EXPL250 o EXP 1,550 EXPLE70 |% B EXP930 Mo 2 R e | | B [T | e L e S S e
T 2 58 EXF 0 Westpark Dr. 110 Pl [N > T s AMERICAN LEGION
10 Westpark Dr, to W LRF 440 P, '".é “i 7 @ ______________________ _MEMORIAL BRIDGE
EXP 1,130 EXP 1,030 EXP 1,470 | "";'I'-_E.\'F 1,170 \ oo EXP 1.230 i —
GP 4,970 GP 4,350 GP 5,0 GP 4,820 GP 5,320 GP 5,140 GP 6,430 GP 5,490 GP 6,470 GP 5,420 o
g -. P
l i po
?% "\?
L
=]
2 2 2
2 > >
[T} < <
-l E > E E
3 G 3 z £
& ¢ 2 g & g
8 [ I o Z =
2 g g2 5 5
3 s 22 z Z
= 5 ] g & @
o a [ s =L g
= = o2 &
E‘ 2 [l é E
a
i L
—— ST GP LN RS @
— Eiling Expiess Lanes
______ Exress Lanes mprouerments by sthers NOT TO SCALE
Exhibit 7-3a. Freeway No Build PM Peak Hour Volume — 1-495
Draft February 2020 Environmental Assessment

7-73




Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

Sheet 2

2025 No-Build PM Peak Hour Volumes

— et DAAR Laras

— EicE G Lanes

— Eisting Exprass Lanes

EXIT 17 ROUTE 267 EXIT 18/1-495 EXIT 45 EXIT 19
o
" T L'H'\.\_’-‘E_"—rih'h:t_j' T § E L =
To Dulles/Leesburg M 1 2 To Washington DC
— g = —
g 2
= =
S gl 2l S ] 2
g g ¢ | |2 E
z g & = e s
@ %
-
-
o
8
L=]
w
L
by 230 %
= [C}
E
(-9
i
DTR 6,650 DTR 5,620 DTR 5,870 " DTR 2,510 DTR 1,290 s DTR 1,520 DTR 1,580 DTR 2,120
- — | 0
DAAR 1.810 DAAR 1,810 ° ) DAAR 540 AQ
bR 2 =il _— Last o
| i
DAAR 1,920 da, DAAR 1,430 o 1| DAAR 860 o
— —— — L — — — i
DTR 4,130 DTR 3,800 _ DTR 4,300 DTR 4,770 o \g—/ r DTR 3,400 DTR 3,260 DTR 3,310 DTR 2,580 DTR 3,280 DTR 4,130
T A - A
~Hhnlr l
| -
~
L) o \ L DN
o [ S Sl
! (=1
=
g o
~l e )z
= N5 &
&
L ANDERSON ROAD
ST o
1 =
Az
a
a8
2
g i N o
=
s e
[-3 I & o
(L)
"l & & ¥
: I T =

123

NOT TO SCALE

Exhibit 7-3b. Freeway No Build PM Peak Hour Volume — Route 267

Draft February 2020

7-74

Environmental Assessment




Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

2025 Build PM Peak Hour Volumes
Sheet 1

EXIT 46

To Richmond
{_

CHAIN BRIDGE ROAD

WESTPARK DRIVE ™ a

GP 4,580 |

EXP 1,780

EXP 1,900

GP 6,040

EXIT 44

i
=
=%
=
3
=
i
o]
o=
(=]
L
a

EXIT 43

N S
GP 5,970
e——

2>

EXIT 41

P
ol

To Baltimore
—_—

CLARA BARTON PARKWAY EB
CLARA BARTON PARKWAY WB

o

g 5B EXP 10 Westpark Dr. 130

eI L

IFELE

Westpark Dr_ to NI EXF S00 8 Sh
EXP 1,310

EXP 1,400

EXP 1,810

PEECL s

EXP 1,730

e e e
-
i

EXP 2,220

- e i -

EXP 2,170

"EXP 2,570

AMERICAN LEGION

_ MEMORIAL BRIDGE

_________________ e —

GP 5,390

GP 4,760

GP 5,400 GP 4,860
il

GP 5,230

— F5ic1i0R GP Lanes
o oGP Laine improvementy a3 past of this project

— Eistn Expriss Lanes

@ _ DOLLEY MADISON BOULEVARD

______ Express Lanes imarovements by athers

Express Lanes impravements as part af this project

GP 4,440

GP 4,260

[*T}
=
[-%
:
o
&
G}
&=
=]
L
]

€

GEORGE WASHINGTON
MEMORIAL PARKWAY

GP 5,930

-
s

GP d.slu.'

L2z

CLARA BARTON PARKWAY EB
CLARA BARTON PARKWAY WB

—

NOT TO SCALE

Exhibit 7-4a. Freeway Build PM Peak Hour Volume — 1-495

Draft February 2020

7-75

Environmental Assessment




Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

Sheet 2

2025 Build PM Peak Hour Volumes

- eGP Lans inarovemients by athers
Existing Expross Lanes

Exprass Lanes improvements as part of this project

EXIT 17 ROUTE 267 EXIT 18/1-495 EXIT 45 EXIT 19
(=]
A e T |4 .
To Dulles/Leesburg = l 1 z To Washington DC
o 2
= a = =
= gl & o ]
© o - i o &
z o e o =
E H & b o =
" Frr]
3
o
(=]
III
N
i,
o] 2
B g Is
S 3
b & DTR 1,310
I £ ' AL
DTR 7,110 DTR 6,320 DTR 7,690 DTR 6,160 £ DTR 2,520 DTR 1,400 - DTR 1,620 DTR1680  DTR2,130
= = — —
DAAR 1,820 A 1,530 S — == DAAR 220 )/:5":}
v = .,
DAAR 1,950 Fjo DAAR 1,320 | DAAR 810 &
DTR 4,650 DTR 4,340 DTR 5,480 ; DTR 3,280 DTR 3,140 DTR3,380  DTR4,150
:‘s‘-
S
2
3 %
& (=]
& /S
ANDERSON ROAD
5
3
g3
o
EXP 1,440 - [
[=1
{i w
=] (=] \ (=1
gl = 2 12
s - I
5| = S [
| ]
| —
k- “P}E_u.\mi s
— Exicting DAAR Lanes
— i P Lanes 584 @ 123

NOT TO SCALE

Exhibit 7-4b. Freeway Build PM Peak Hour Volume — Route 267

Draft February 2020

7-76

Environmental Assessment




Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

Virginia Department of Transportation

\VDOT

Potomac River /. o M
"f G5
X Intersection Group Number
. Intersection Number
r' — = /”Jr) . Project Study Area

Dougldss N
Drive

NORTHERN EXTENSION

izalaad,
@ ExpressLanes

‘Tysons
Corner|

This documant. Injemier wilh the concepls ond desqges prasented faweis, 01 09 Ratrument of service, 18 Ibseded onfy for e specifi; purpose and el for which It wos prpared. Beste of and improper rakaece on B8 document witout wiilhen sulharlzstion aed Daoptalin By Kimiy-Hom ma Assocaies, . Shal Ba sfihos babidy o Kimiap—Hor and Amscckben, he.

\ O T AM (PM) Peak Hour 2025 No-Build |  INSET
’Or/ @em, HERE. Garfmin. © : Intersection Volumes KEY

OpenStreetMap |

Exhibit 7-5a. Arterial 2025 No Build Peak Hour Turning Movement Volumes — Figure Key

Draft February 2020 Environmental Assessment
7-77




Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

z
— ] g wow
i :—;1 3 g i U4 §g I (5) s Eg
ZZ21E k3 = = P
1] & = |2 iz = ]
§ € 2" we 1300120 82 g W 595(100) 8 L%’
L
% - Swiant e 545(380) l L e 365(110) o5 Expross Lanes g
50(10) ] Anderson Road| 4! xpress Lanes| 150(440) _'§
i 270(70) —p T r ¢ T rmmmr = 'I
3 450(50) =y =3 & oy 120(700) =——y g g
i @ = ws 3| =
I 58 =] b =
1 L i
L - . 3 4 I
H
E — <l — <l = <l
i () giql, () g8 el OFT N
g Es5R sE5R sScfR
3 a2 2| We=aa5p270) 25 8| ®=1i50115 2 8 3| ®=r7o(150)
| CR ) . LT L
L { ) Capital Cne Drive L § ) Scotts Crossing Road| M ( )
% 510(1415) ] Tysons Boulevard| 45(155) ] Ol Meadow Road| 160(290) ] Colsture Drive|
i Tt sco— [T T ssas —> |1 T 1
: 90(250) =y B S S 175(505)=—y | B 5 5 165(215)—y |G 5 &
| g83 S83 S5 3
H TBs 2B 285
E e X o \_ g
P _ 72 Te
i @ 55 § @ e EE @ . s €
i 53 [g 2 2z dogle~
E s %*—395(195) g = l%’»"«—145(215) £E5 E*—wmm
8| > = 510(800) % 4= 375(410)
;; l L Eg—&mf‘ﬂ:‘ﬂ) Jones Brargh L 1 J l L M 250(65)
H Janes Branch Emngg'fi%s) P 0(30) =N Janes Branch
g oA T rmmm 750{515) —&E '\ r 425(470) =— " T fccmm
s el w —_— —_— —
g . ﬁ E 2 @ @ 535(110) ==y % ﬁ g
sc 88 8 £°8
E o L § E‘N ~
£ o S X
P
£
; (30) §§
{ s5ElE
i bt Y |
H $ 2 S |5 ®=o20)
E J l |.§1— 540(380)
H a— 145(115)
E 45{30)—' Jones Branch|
E 350{460) =—p " T rmmm
165(25)—y | B & @
H SFz
i - B
H
]
i NOTE - Intersection Volumes Inset Boxes are oriented to the North
H
Legend At INSET
’ AM (PM) Peak Hour 2025 No-Build
v D D I . Intersection Number Exp ress La nes iterseatn Witenes 1
s ; NORTHERN EXTENSION
Virginia Department of Transportation

Exhibit 7-5b. Arterial 2025 No Build Peak Hour Turning Movement Volumes — Location 1

Draft February 2020 Environmental Assessment

7-78



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

This document. Ingemier wilh the concepls oed desqges prasented faweis, 01 09 Ratrument of service, 18 Ibseded only for e specifi; purpose and el for which It wos prpared. Beste of and improper rakaece on B8 documen! witout wiilhen sulharlzstion aed Daoptalin By Kimiey-Hom ma Assocaies, e, Shal Ba sfmos by bo Kimiay—Hor and Amscckben, he.

S S
! '||||I

Qn

7 ] ™y & = = ™y
2 3 o o
Q = Q &= A
s ZE =g
% ‘E =8 5 :OI % | 2
© - E 240{195) ¢ - 60(40)
4= 1125(670 4= 375(355
J [ rmen R
Lewinsville Road L (445}
65(75) =X Tewmnsville Road 325(495) =N Greal Falls Slreet
675(1240) =9 260(425) =P ‘ T r
2s5460) =y |55 8
i
£E5§
w oM o=
w
o ¢ o = -

P = _
] ( | e
Y'Y ominion

2 30(65)

29007y =M | Loomon e

450(305) = ‘
45(75) =—y

30(50)
220({215) =
45(40) =—y

p s

\ |I.“‘l — o
Urive

B

(27)

Virginia Department of Transportation

\vDOT

(17 B h (21 s @& h (26) _ 3 h ¢ g 8 N
soef g2 2 _k £ s
s55k 228 g 2k z81f
FR i R 100(120) 228 | ®=s050) T8 :*— 50(95) w2 8| Weas5(50)
4= 145(540) 4= 170(460) |- = 505(685)
J l L 2 10(25) J l L 2 470(380) J L J l !'
125(85) =X [~ Old Domirion Drive 275(165) =N Oid Dominion Drive 245(205) =N Tewinsuie Road| naleside Aveniue
420(2?5}—D 5 T r 325(270) = ﬁ T r 640(550}—D ﬁ T r
01—y |88 7575 = |28 5 B5(135)=—y |25 T
== it o o5
- 1 & o T = T o=
5 g3 ™
n ~
i A i = A 00 A 00 = A
NOTE - Intersection Volumes Inset Boxes are oriented to the North
Legend INSET

. Intersection Number

iifiEx:

pressLanes

NORTHERN EXTENSION

AM (PM) Peak Hour 2025 No-Build
Intersection Volumes

Exhibit 7-5c. Arterial 2025 No Build Peak Hour Turning Movement Volumes — Location 2

Draft February 2020

7-79

Environmental Assessment



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

This document. Ingemier wilh the concepls oed desqes prasented faweis, 01 09 Rairument of service, 18 Ibseded only for (e specifi; purpose and el for which It wos prpared. Beste of and improper rakaece on B8 document witout wiilhen sulharlzstion aed Daoptalin By Kimiey-Hom ma Assocaies, . Shal Ba simos babidy bo Kimiay—Hor and Amscckben, he.

4= 470(685)
2= 40(70)

(1) __ 3 ki (12 g E: (13) _ 3 ki 14 B i (15 3 ki (25
0w oo n - w [=]
w o= (=] o D = — e
S2:E SSE £ E sZ8F SE
5E8 §I’—1?5[??0} [g= £ 2% §"—55(100} ] §I'—zo(zo} "on §'—1n[35}
J L <= 165(380) L J = 15(20) J L €= 350(520) J L < 220(525)
S l = 30(80) Dulles Toll Road EB l = 460(130) l = 280(250) l = 30(55)
- — S e
165(485) - N Jones Branch Drive EWF%[_I 20) - Dulles Toll Rﬂ;:,:;g 10(15) - Lewinsville Road 5{15}_' Oid Dominion Drive
380t160)—b',§= 1 T i' 0{10) ==p T i' 1 455(320) =—tp 1 T i' B85(375) ==—p 1 T f £20(330) =
120(225) min g 1375(190) =l=3 oo 145(60) nipio 180(100) =31 40(25)
~j2dg ™~ g2 88 R EEH ™Eis ™
E? [ = T, oo FES s ad
o R g2 25 ¥e o
L £ Y, A = Y, A Y, y, A E, L

NOTE - Intersection Volumes Inset Boxes are oriented to the North

Spring Hill Road

15(10) =N

Georgelown Pike|

30(55) =g

Virginia Department of Transportation

Legend

. Intersection Number

iifiEx

pressLanes

NORTHERN EXTENSION

AM (PM) Peak Hour 2025 No-Build

Intersection Volumes

INSET

Exhibit 7-5d. Arterial 2025 No Build Peak Hour Turning Movement Volumes — Location 3

Draft February 2020

7-80

Environmental Assessment



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

This document. Ingemier wilh the concepls oed desqges prasented faweis, 01 09 Ratrument of service, 18 Ibseded only for e specifi; purpose and el for which It wos prpared. Beste of and improper rakaece on B8 documen! witout wiilhen sulharlzstion aed Daoptalin By Kimiey-Hom ma Assocaies, e, Shal Ba sfmos by bo Kimiay—Hor and Amscckben, he.

0 @
=
ey
)
O
~
§] P! P! P! . T . > o
i1a}ﬁ Ifg (19 ) :2°}sﬁa§ (22) (23 ) 2 (24 ) § (28 ) :
Y e85l g |2 5 525k
2R [F"=100 X 420(700) goRs 2 [8%=100) 2 8 5 3 v 15(55)
J l L A= 455(925) A 425(635) J l L "~ — 205(220) A 470(670) L st B55(875) = 505(745) J l L qi— 465(645)
p— 60(45) = 320(465) = 55(10) 2= 5I(5) a— 150130} 2 130(275)
45(25) ] Georgetown Pike 890(525) ] Georgetown Pike Georgetown Pike Georgetown Pike Georgetown Pike Georgetown Pike| 30(10) ] Georgetown Pike|
555(105) m—lp 1 T r 565(360) m—p | 1 T r 1255(675) w—ip 575[195}—._3 1 r 1285(725) m—ip- r 6543(380}—.% ‘ T r 510(160) w—p ‘ T r
305(205)—y | Z & ® &Eu Som 65(55) =g 7020)—4 S| T 3 o =) o —wisE 55(50)—y | S E @
288 slgeg 43 = & 35° % 258
= gl = 8 B © & E‘ 2 =
\_ J \_ i J \_ J \_ a J \_ b J \_ & J \ J
NOTE - Intersection Volumes Inset Boxes are oriented to the North
Legend INSET

VvVDOT

X

Virginia Department of Transportation

. Intersection Number

ii:iEx

pressLanes

NORTHERN EXTENSION

AM (PM) Peak Hour 2025 No-Build
Intersection Volumes

Exhibit 7-5e. Arterial 2025 No Build Peak Hour Turning Movement Volumes — Location 4

Draft February 2020

7-81

Environmental Assessment




Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

Virginia Department of Transportation

\VDOT

Potomac River /. o M
"f G5
X Intersection Group Number
. Intersection Number
r' — = /”Jr) . Project Study Area

Dougldss N
Drive

NORTHERN EXTENSION

izalaad,
@ ExpressLanes

‘Tysons
Corner|

This documant. Injemier wilh the concepls ond desqges prasented faweis, 01 09 Ratrument of service, 18 Ibseded onfy for e specifi; purpose and el for which It wos prpared. Beste of and improper rakaece on B8 document witout wiilhen sulharlzstion aed Daoptalin By Kimiy-Hom ma Assocaies, . Shal Ba sfihos babidy o Kimiap—Hor and Amscckben, he.

AM (PM) Peak Hour 2025 INSET
Build Intersection Volumes KEY

@ " Eori, HERE, Garmin, @
OpenStreetMap |

Exhibit 7-6a. Arterial 2025 Build Peak Hour Turning Movement Volumes — Figure Key

Draft February 2020 Environmental Assessment
7-82



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

z
— ] g wow
i SRR () oo CONN
! o g3k A L
=12 o g_ — o
! € 2" me 1350190 8 g ™ 605(105) g L%’
g l L 545(380) l L 375(115 J §
o= sfzar s QRagp| M 545t R’ a— 375(115) 495 Expross Lanes |1
SD(ID) - Anderson Road| El xprass Lanes| 79mw) _'§
i 270(70) == T r ¢ T r = 'I
H] 450(50) =y 55 - 110(670) —w §| &
H 28 | B sl &
i 5 & ) ] =1
gs gl I & e [g¥
L - . 3 4 I
H
E . (5) 28 ¢ (7) & g (5) & f
il B2gfs 8§ gfe edsle
i A sS85 =
3 a2 3| ®=aas5270) 25| W=i115115 28 3| ®=750160)
J l L J l L = 45(10) J l L &= 55(205)
a— 85(205) (aplal One Dive a— 520(545) Sootts GronainTrcau] M 190(460)
% 510(1415) ] Tysons Boulevard| 45(155) ] Ol Meadow Road| 160(290) ] Colsture Drive|
; 'i T i' 15(30) = 'l T i' 85(145) = 1 T i'
¥ 90(250) =y B S S 175(500) =y | B 5 5 165(215)—y |G 5 &
g s 8e Lo T 2 ==
W0 = N -0 [~ =)
H T8 28 285
E e X o \_ g
A% 72 3=
4 CDI (o) g8 () 58
! E5[E g g Segls-
E cE %*—410(190; g 8 l%1:'»"«—160(235) TE% E*—wmm
8| o = 510(800) |5 4= 380(420)
= l LEFSSSP’%) ones ararl.gn L3 J l L M 250(65)
¥ r Jones Branch| |canmector Jones Branch|
e 70(215) =M 2 0(30) =
L] ol T rmmm 750{515) —b§ 1 r 435(475) =— " T fcamm
; ag s 3 sas(115— | 285
§ ! o @ ile 2 =1
gE el g @
i L gl§ %
=y i \
P
H
; (30) §§
{ FEEIE
i L bt Y |
H 29 S |5 R p20)
E J l |.§1— 540(380)
g a— 145(115)
E 45{&5)—' Jones Branch|
E 350{460) =—p " T rmmm
175(25)—y | S @
H EFz
i - B
H
]
i NOTE - Intersection Volumes Inset Boxes are oriented to the North
H
Legend
: P AM (PM) Peak H 2025 o
) eak Hour
. Intersection Number Exp ressLanes Build Intersection Volumes 1
s ; NORTHERN EXTENSION
Virginia Department of Transportation

Exhibit 7-6b. Arterial 2025 Build Peak Hour Turning Movement Volumes — Location 1

Draft February 2020 Environmental Assessment

7-83



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

This document. Ingemier wilh the concepls oed desqges prasented faweis, 01 09 Ratrument of service, 18 Ibseded only for e specifi; purpose and el for which It wos prpared. Beste of and improper rakaece on B8 documen! witout wiilhen sulharlzstion aed Daoptalin By Kimiey-Hom ma Assocaies, e, Shal Ba sfmos by bo Kimiay—Hor and Amscckben, he.

S S
! '||||I

Qn

L b ~ - — = -
2 ) 3 ) a
=3 E Q S t
- 2E 2= _ |2
2 =E == H
g Blw SEEFw
B = g M=240(195) ST 60(40)
J L 4= 1115(655) J l L 4= 375(355)
—_— Lewinsville Road M 485(450)
B5(75) - Tewnsuile Road 325(495) - Greal Falls Sireet
680(1245) = 260(425) = ‘ T f
260(465)=y | T @ S
gL
B2a8
wy % =t
o . \_ 5] )

P = _
] ( | e
Y'Y ominion

2 30(65)

29007y =M | Loomon e

450(305) = ‘
45(75) =—y

30(50)
220({215) =
45(40) =—y

p s

\ |I.“‘l — o
Urive

&

(27)

Virginia Department of Transportation

\vDOT

(17 3 h (21 s @& h (26 3 h ¢ g 8 N
sERE g2 e g AE 2l
SEZE égaL  SF EggL
8 T 2[5 ®=100(120) 8218| "=s0650 T @ fg W= 50(95) &= 8| ®=4si50)
4= 145(535) 4= 170(460) |5 d= 505(690)
J l L = 10(25) J l L e 480(380) J L J l L
125(85) =X [ Old Dominton Drive 275(165) =N Oid Dominion Dive 245(205) =N Tewinsvine Foad nOlEsioe AVEnue
420(275) = ﬁ T r 325(270) = ‘ T r 645(555) = ‘ T r
10(10) =g g 5 g 75(75) =g g g g 85(135) ==y g g g
- 1 & M T o = T =
& g3 =8
o A h = A h A h L A
NOTE - Intersection Volumes Inset Boxes are oriented to the North
Legend INSET

. Intersection Number

ii:iEx

pressLanes

NORTHERN EXTENSION

AM (PM) Peak Hour 2025
Build Intersection Volumes

Exhibit 7-6¢. Arterial 2025 Build Peak Hour Turning Movement Volumes — Location 2

Draft February 2020

7-84

Environmental Assessment



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

This document. Ingemier wilh the concepls oed desqes prasented faweis, 01 09 Rairument of service, 18 Ibseded only for (e specifi; purpose and el for which It wos prpared. Beste of and improper rakaece on B8 document witout wiilhen sulharlzstion aed Daoptalin By Kimiey-Hom ma Assocaies, . Shal Ba simos babidy bo Kimiay—Hor and Amscckben, he.

NOTE - Intersection Volumes Inset Boxes are oriented to the North

(1) _ 3 0 (12 B h (13) __ 3 0 14 I 0 (15 H ki (25 h
0w oo [~ [=2N"1] [=]
283F SEE ¢ E ~EgE sgsk
0 (=] n o o — e
8 € § |2 ™= 1a0(800) gl S5 |E®—sotig S8 3 |2%=—2020 28 £ |E "= 10035
J l L g 165(380) L 2 J l 5 e 15(20) J l L 5 e 350(520) J l L 3 e 220(525) 4= 455(685)
= 30(80) Dulles Toll Road EB = 495(140) M= 280(295) = 30(55) = 40(70)
F: Dulles Toll Road WE Tewinswile Road Tid Dominion D G B
%[115}-’ T ulles ;ampa 10{15}_* fwmsw o0& 5{15}_' Toﬁ'.!rmou’a 1 sorgelown Pike
0{10) ==p r 1 455(320) = 1 r BB5(375) =i ‘ r 545(240) = = 1 r
1 S =) 1 == 1 585 gle ©
330(185) w—y § I§ % § A5(60) w— g:iﬁ § B0(100) =—y % gg 40{25}ﬂ§ g g
=5 =] fEE s &4 e &
B - —— =] &
R — - g_
‘e b ‘e B P 1 P \: & P

Virginia Department of Transportation

Legend

. Intersection Number

iifiEx

pressLanes

NORTHERN EXTENSION

AM (PM) Peak Hour 2025
Build Intersection Volumes

INSET

Exhibit 7-6d. Arterial 2025 Build Peak Hour Turning Movement Volumes — Location 3

Draft February 2020

7-85

Environmental Assessment



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

)
0 @
L
0 =
|
O
F] By Ty Ty P 0 P = z
18 ) 19 20) . _F 22 23 = 24 28 £
&7 @, @ . of @ ® @ @ ¢
c8gff c=28lg o 5 ok |
SRR =100 % 235(425) JE2fs S |5 %= 10(0) 8§ & |2 Y= 15(55)
J l L[ 23 <— 425(635) J l L ~ 4= 205(220) 4= 430(540) L ~ 4= 635(875) 4= 490(745) J l L [~ 4= 430(520)
a— 60(45) a— 320(465) a— 55(10) a— 5(5) a— 145(130) a— 130(275)
45(05) =N ‘Georgetown Fike 715(320) =X ‘Georgetown Fike ‘Georgetown Flke ‘Georgetown Flke Georgetown Fike Georgetown Fike a0(10) =X Georgetown Fike
sss(105) = |11 T f 565(360) —b | 1 T f 1090(470) ==p 575(195) = ¢ "0 1125(520) == r 5?0(2?5}—b§1 T r s10(160)—> |1} T r
305(205) =y | S & & &Eu cEg 65(55) —g 7020)— S| T 0§ o = —uEHYsEF 55(50) = | § @ 3
4% 5 alsss g8 ¢ 2 ] 553 SEo
g~ =l 8~3 fg = 2 " sz
o = o o % e
i A b 2 v i A i (=] A i T A e L] o M o

NOTE - Intersection VVolumes Inset Boxes are oriented to the North

This document. Ingemier wilh the concepls oed desqges prasented faweis, 01 09 Ratrument of service, 18 Ibseded only for e specifi; purpose and el for which It wos prpared. Beste of and improper rakaece on B8 documen! witout wiilhen sulharlzstion aed Daoptalin By Kimiey-Hom ma Assocaies, e, Shal Ba sfmos by bo Kimiay—Hor and Amscckben, he.

Legend

. Intersection Number

INSET
AM (PM) Peak Hour 2025

Build Intersection Volumes
NORTHERN EXTENSION

\vDOT

Virginia Department of Transportation

"
@ ExpressLanes

Exhibit 7-6e. Arterial 2025 Build Peak Hour Turning Movement Volumes — Location 4

Draft February 2020 Environmental Assessment

7-86



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

2025 No-Build ADT Volumes
Sheet 1

=>>

EXIT 46 EXIT 44 EXIT 43 EXIT 41
- r 2
To Richmond a w I To Baltimore
m = = z
o =]
=1 = = =
= = = =
a ] e [
&= < <
E =] o o
= g = g
3 2 g
3 :
-]
z =
n 3
o o
WESTPARK DRIVE - -
& 3,800 11,600 é&
Kb/
s
AL . 18,500 ( 28,300 . . .
GP 98,300 I 5P 86,200 GP 90,000 GP 78,500 GP 92,500 | - = GP 118,600 GP 110,600 GP 123,200 GP 110,500
EXRISS00 ]Il EXP 15,300 EXP17500|% 3 S S . 4 7 | e e
4,200 — I o 51 EXF to Westpark Or. 2,200 Pl I'.:!-; 1&__'. Q..a""’a-
3,600 Westpark Or. to N8 ERF 3,700 P | '.; ‘u;e ey @ ¥
s ) | 2. P - e mrseessessessasssa || e R L i g e e e e [ st e s o
EXP 18,400 EXP 14,800 EXP185001% 7| Exp 12,900 W5, ==
GP 88,300 GP 75,600 GP BT, 200 GP 80,600 GP 106,100 GP 119,500 GP 110,100 T
= -' -
o
2 @ g
= = >
= < =
g z, s
3 53 : g
= g 22 & =
s [ I o = =
2 2 25 8 8
2 g >3 g Z
3 2 B E 3 3
- [T -4 = -9 &
o & e =
E‘ g o 2 é g
g
1 A
—— Frlisbing GF Lanaes iEB
— Evisting Express Lanes @ . NOT TO SCALE
______ Ewpress Lanes improvemerts by others

Exhibit 7-7a. Freeway No Build ADT — 1-495

Draft February 2020

7-87

Environmental Assessment




Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

2025 No-Build ADT Volumes
Sheet 2 N

EXIT 17 ROUTE 267 EXIT 18/1-495 EXIT 45 EXIT 19
1} AR — &8 \
JCHLINE 2 < 1 .
To Dulles/Leesburg e l 1 s To Washington DC
— 8 = —_—
& 3
:I. 8 = o § =
z + = L 2
] — = ] ol [=1
4 a a a 2 4
e o] = = =
" &
3
Q
a
<5
y, 2 "y 7,900
s
2
DTR 68,900 i DTR 62,900 DTR 67,200 DTR 81,700 DTR 73,600 - ‘ [ DTR 23,400 DTR 31,200 OTR 20, m s DTR 28,100 DTR 30,400 DTR 37,500
- gy r— | i AT
E c,ﬁ“ (— | &
DAAR 21.600 o DAAR 21,600 / D DAAR 7,100 4
DAAR 21,500 =" s
3 W DAAR 16,400 P | DAAR 7,200 '\-‘%
L) (. ¥
DTR 69,600 DTR 64,500 DTR 69,300 ¥ l’ DTR 33,500 TR 30,200 DTR 37,400

EXP 9,400

- Ty
EXP 8,200 ~ / / /i_
EXP 17,000 %\

ANDERSON ROAD

RN
" (=]
L=
L
EXP 10,500 d
o =
(=]
al o g 18
1
a1 = 3 -
[ = a o
[C} = ]

.lllll.’
—

o
£/

Existing DAAR Lanes

— Eing 6 tancs NOT TO SCALE

— Existing Express Lanes

Exhibit 7-7b. Freeway No Build ADT — Route 267

Draft February 2020 Environmental Assessment
7-88



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

2025 Build ADT Volumes
Sheet 1

2>

EXIT 46 EXIT 44 EXIT 43 EXIT 41
. r .
To Richmond & w 1 To Baltimore
=3 — @
 —— g ; o = —_—
.
Ll = < ;
L] o =
[=] = =2
= pr S =
[ & © 3
o = < <
> 5 o a
I L = =
T o E o
o § =
& =
= =
9 3
WESTPARK DRIVE ™~ - w b
\\
3,800 11,700
NS
| . N o 1 NI
GP 96,400 GP 84&00 GP 88,100 ! % i GP 107,900 GP 101,900 ™. ~ - )GP 97,500 GP I&Sl}ﬂ — GP 106,900
= EXP 19,200 5 £ 1) | EXP 22,100 EXP 30,900
EXP.23,1000 ][ = EXP 21,600 C | W] I | | | S S | T ETI L e e G e
A000 5B EXP to Westpark Dr. 2,500 A Al bemmmm e AMERICAN LEGION
i b bt i bl i IR | p— L o e o e e o R IAL ARIDEE. e o o i - s e o el el e e, i
EXP 23,500 EXP 20,000 EXP 24,200 ) w EXP 27,600 EXP 34,900
GP 86,400 GP 73,600 GP 85,200 GP 73,100 GP 78,600 | GP 91,700 GP 87,100 L GP 110,200 GP wu,mn.'
& \ W I, Mg
S
~
< g
o m
=
g & < 2
>
5‘ E =3 o )
o i o= [ =
@ = Z = E E
= = I [
=L = =
2 2 s 5 S
5 H X & E
g B L oE < <
2 e el @ o
(L] o = = -9
5 : 28 E :
-
2 ] [T o 2
—— EXiCling GP Lanes \ \)
- eGP Lane improvements a3 pasl of this projecl
—— Exicting Expracs Lanes @ @
—————— Express Lanes imgrovements by athers
Express Lanes impravements as part of this praject NOT TO SCALE

Exhibit 7-8a. Freeway Build ADT — 1-495

Draft February 2020

7-89

Environmental Assessment



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

2025 Build ADT Volumes
EXIT 17 ROUTE 267 EXIT 18/1-495 EXIT 45 EXIT 19
a
|4 - m.ﬂL\"E‘ﬁEﬁEﬁﬁ' i E L .
To Dulles/Leeshurg — M= l 1 Z To Washington DC
-— g 3 —_—
&
2 Jd | :
= g = A E g
x H ' § 3
U] g = a |7 2
F3 o a a
g 8 = g |¢ s
“ Frr
=]
[=]
a
{
A
-
iy = =
] e =]
< o
-~ -
g a DTR 19,500
& =
DITR 73,900 DTR 67,800 DTR 72,300 DTR 88,100 DTR 69,800 DTR 41,500 ] DTR 30,400 “ DTR 21,900 " DTR 29,300 DTR 31,800  DTR 37,700
sy — — — — T ——
o - /
DAAR 21,700 ,‘4_ :\, DAAR 5 800 %?FQ @
i = s &
DAAR 21,600 “\% DAAR 14,700 | DAAR 6,800 o,
DTR 72,400 DTR 63,000 - DTR 69,900 DTR 75,100 ; DTR 32,000 DTR 29,600 5 DTR 31,100 DTR 37,900
CH bl
g d:"]
&
-
2
3
$
A
ANDERSON ROAD
3
H
EXP 14,600- 5
(=1 (=1
8l = S
gl = =
o £ a o
] X 1 <}
|| L
e =
—— i DAAR Lanas
— Existing P Lanes Ha4) @ 123
- G Lane marovements by others
Existing Express Lanes NOT TO SCALE
Exproys Lanes improvements as past af this project

Exhibit 7-8b. Freeway Build ADT — Route 267

Draft February 2020 Environmental Assessment
7-90



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

- g
SOUTHBOUND P
2.3
[Ts] b
I o - |-495 Express
o 2% - 1495 GP
nrg _
g = — |-495 Express
<3 N ~ 1495 GP
o —
< ~ 1-495 Express

PEAK HOUR

B
" NORTHBOUND
e 1-495 Express ==
O=g2
i “ R 1-495 GP =
g 35 I-495 Express =
- AR S
g g% |-495 Express —=
‘-(I © 3 l-m*
Average Density (veh/mi/ln) '
<18 . .. & VIRGINIA
o2 2025 No-Build Conditions I-495 NEXT \”\%Egnpno:sﬁs
i | Freeway Density - AM Peak Period
o 5,16 VISSIM Model Outputs November 2019 Sheet 1 of 3

Exhibit 7-9a. 2025 No Build I-495 AM Peak Period Average Densities — Georgetown Pike to Cabin John Parkway

Draft February 2020 Environmental Assessment
7-91



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

SOUTHBOUND gy

gg: L,,E - |-495 GP
= = un — ——
oo -
I - 1-I-495Express-
2 o5 ~ 1495 GP

!_tlﬂ
g —
<zt = == 1-495 Express
<z = 1-495 GP
4 33 —
< ~- 1495 Express

PEAK HOUR

jjiasut man

3ALIQ uUoIuwod Pl(-i" i}

e

0)
2]
€ = !
ggg 1-495 Express ==
% z 1-495 Express ==
> 2w 1-4 (press
&lh‘.'. "
T . 1-495 GP =
( '
j§§ ot =
< 9 1-495 GP >

Average Density (veh/mi/ln)
<18

s 2025 No-Build Conditions  |I-495 NEXT @\\‘Qfﬁéﬂﬁmmm
345 Freeway Density - AM Peak Period

45-100 Data Source:
5100 VISSIM Model Outputs November 2019 Sheet 2 of 3

Exhibit 7-9b. 2025 No Build I-495 AM Peak Period Average Densities — Route 123 through Old Dominion Drive

Draft February 2020

Environmental Assessment
7-92



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

ALL ANALYSIS HOURS

PEAK HOUR

ALL ANALYSIS HOURS

645
7:45 AM

T:45 -

845 -
9:45 AM_8:45 AM

7:45
8:45 AM

6:45 -

8:45 - 7:45
945 AM 8:45 AM 745 AM

WESTBOUND (267

Bull_ga_TollR&.aE

= Dulles Airport Access Road

Dulles Toll Roa

== Dulles Airport Access Road
~ Dulles Toll Road

=~ Dulles Airport Access Road

"Dl.ﬂes Airport Access Road ==

Dulles Toll Road >

Dulles Airport Access Road ==

Dulles Toll Road ==
Dulles Airport Access Road -

RS
Dulles Toll Road ==

Average Density (veh/mi/ln)
<18

18-26

26 -35

35-45

45 -100 Data Source:
=100 VISSIM Model Qutputs

2025 No-Build Conditions
Freeway Density - AM Peak Period

& VRGINIA
I-495 NEXT 84’ mecaproscts
\WDOT
November 2019 Sheet 3 of 3

Exhibit 7-9¢. 2025 No Build Route 267 AM Peak Period Average Densities

Draft February 2020

7-93

Environmental Assessment



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

SOUTHBOUND 3@

- |-495 GP

G5 -

=~ |-495 Express

- |-495 GP

—=i— |-495 Express

T:45
245 AM B:45 AM 745 AM

845 -

-~ |-495 GP

ALL ANALYSIS HOURS

-~ |-495 Express

PEAK HOUR

NORTHBOUND

-
§ ﬁg 1-495 Express —=
Z ; 1485 G =
: Eg_ |-485 Express ==
g = |-485 GP ==
<.3
- 33_ P . |-495 Express —=— S
=< & 1-495 GP ==
Average Density (veh/mi/ln) ,
<18 . .- VIRGINIA
i 2025 Build Conditions I-495 NEXT & & MEGAPI‘IOJECTS
——e | Freeway Density - AM Peak Period
—_— 100 VISSIM Model Outputs December 2019 | Sheet 1 of 3

Exhibit 7-10a. 2025 Build I-495 AM Peak Period Average Densities — Georgetown Pike to Cabin John Parkway

Draft February 2020 Environmental Assessment
7-94




Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

SOUTHBOUND

-~ |-495 GP

G5 -

T:45
245 AM B:45 AM 745 AM

—=i- |-495 Express

-~ |-495 GP

- |-485 Express
=~ |-485 GF
Ea

845 -

ALL ANALYSIS HOURS

PEAK HOUR
T:45 -
L)

peod SpjuASUIAET= {
aaliq uoiuiwoed PO

e

NORTHBOUND

|1-485 Express ==

G5 -

—
|-425 GP ==

|1-485 Express ==

1-485 GP =

ALL ANALYSIS HOURS
845- 745
945 AM _B:45 AM_7:45 AM

|-485 Express -=

1-485 GP =

Average Density (veh/mi/ln)

2025 Build Conditions 1-495 NEXT & 9 MEGAPROJECTS
e Freeway Density - AM Peak Period

Data Source:
=100 VISSIM Model Qutputs

December 2019 | Sheet 2 of 3

Exhibit 7-10b. 2025 Build I-495 AM Peak Period Average Densities — Route 123 through Old Dominion Drive
Draft February 2020

Environmental Assessment
7-95



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

G5 -

845 -

ALL ANALY SIS HOURS
T:45
345 AM B:45 AM  7:45 AM

PEAK HOUR
T:45 -
8:45 AM

G5 -

ALL ANALYSIS HOURS
845- 745
945 AM _B:45 AM_7:45 AM

WESTBOUND 267

~ Dulles Toll Read

= Dulles Airport Access Road

- Dulles Toll Road

== Dulles Airport Access Reoad

4 Dulles Toll Road

= Dulles Airport Access Reoad

Dulles Airport Access Rosd —=

Dulles Toll Hoad =

Dulles Airport Access Road =

Bulles Toll Road =

Dulles Airport Access Road ==

Tilies 1ol Hoad >

Average Density (veh/mi/ln)

<18

18 - 26
26- 35
35-45
45 -100

Data Source:

=100 VISSIM Model Qutputs

2025 Build Conditions
Freeway Density - AM Peak Period

. VIRGINIA
I-495 NEXT &4’ MtcAPROJECTS
\WwDOT
December 2019 | Sheet 3 of 3

Exhibit 7-10c. 2025 Build Route 267 AM Peak Period Average Densities

Draft February 2020

7-96

Environmental Assessment



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

= = SR
SOUTHBOUND P
0 =
S 23 495 GP
oo -
T - ~ 1495 Express.
3 as ~ 1495 GP
5 *~3 .
z ' E ~ 1-495 Express
<320 ~ 1495 GP
o
2 ~ 1495 Express

PEAK HOUR

6}'\:
i NORTHBOUND 7
g QE 1-495 Express ==
z X m— 1495 GP =
2 35 1-495 Express >
‘;‘I RE 1-495 GP >
: QE |-495 Express -=
i 495 GP >
Average Speed
o _ . '% VIRGINIA
10 -20 mph 2025 No-Build Conditions I-495 NEXT \'-' MEGAPROJECTS
s 20) - 35 mph . \WwDOT
38-50mpn | Freeway Speed - AM Peak Period
— 5{3 mpr:p VISSIM Model Outputs November 2019 Sheet1 of 3

Exhibit 7-11a. 2025 No Build I-495 AM Peak Period Average Speeds — Georgetown Pike to Cabin John Parkway

Draft February 2020 Environmental Assessment
7-97



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

SOUTHBOUND vy
gg: L,,E - |-495 GP
3 &% .
I = *.Iéﬁ&Express-
% 2-: — 1-495 GP
> &
J @ 2 Ay
<z( & = |-495 Express
< o3 495 GP
5 3%
< - 1-495 Express

PEAK HOUR

: 7 . 3 o 1 AT
- ﬂl T
=
4 € 2 :

peon @l

“u\sul
aALIg uoluiwoq PIO

0)
(7]
2 .= -
gg§ 1-495 Express ==
T e8 = 1435 GP =
v 2 1-495 Express ==
%3 1495 Express
M~ N
: 1495 GP =
< .
52 RS
<5 —

Average Speed
<10 mph

-20m0 2025 No-Build Conditions  |I-495 NEXT @*\\‘@é&ﬂﬁnmm
35 - 50 mph Freeway Speed - AM Peak Period

50 - 60 mph Data Source:
> 60 mph VISSIM Model Outputs November 2019 Sheet 2 of 3

Exhibit 7-11b. 2025 No Build I-495 AM Peak Period Average Speeds — Route 123 through Old Dominion Drive

Draft February 2020

Environmental Assessment
7-98



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

WESTBOUND 2s7)

I -
€ o3 —- Dulles Toll Road

5
g @ == Dulles Airport Access Road
o 3 o
® Fa =c.Dulles Toll Road
> K3 .
-<-| o3| == Dulles Airport Access Road
Z = : .
<0l ~- Dulles Toll Road
4353
= 7 < Dulles Airpori Access Road

PEAK HOUR

EASTBOUND (267)

Dulles Airport Access Road -

w
Z .= N .

= s 7
T Dulles Airport Access Road =
g o Dulles Toll Road
> Dulles Airport Access Road ==
a3 —
< Dulles Toll Road =
<
-l
-
<

945 AM 8:45 AM

8:45 -

e M
Dulles Toll Road ==

Average Speed . VRGINIA

<10 mph - g .

10-20mph 2025 No-Build Conditions I-495 NEXT \4%’ MIEGAPROJECTS
s 20) - 35 mph . \WwDOT

s5-5omph | Freeway Speed - AM Peak Period
T — ’ 5;] mp’:" sEi MOZE‘T Oﬁ‘ftpmu; December 2019 Sheet 3 of 3

Exhibit 7-11c. 2025 No Build Route 267 AM Peak Period Average Speeds

Draft February 2020 Environmental Assessment
7-99




Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

ALL ANALYSIS HOURS

PEAK HOUR

ALL ANALYSIS HOURS

845 -

T:45 - G5 -

845 -

245 AM B:45 AM 745 AM

G5 -

T45 -

SOUTHBOUND 3@

= |-485 GP

=~ |-495 Express

- 1395 GP

—=i— |-495 Express

NORTHBOUND

1425 Eﬂag —-

1-485 GP =

485 Bxress 2

245 AM B:45 AM  T:45 AM

1-485 GP ==

|-435 Express =

-495 GP ==

Average Speed

=10 mph
10 - 20 mph
20 - 35 mph
35 - 50 mph
50 - 60 mph
=60 mph

2025 Build Conditions
Freeway Speed - AM Peak Period

Data Source:
VISSIM Model Qutputs

1-495 NEXT S

&

VIRGINIA
MEGAPHOJECTS

December 2019

Sheet 1 of 3

Exhibit 7-12a. 2025 Build I-495 AM Peak Period Average Speeds — Georgetown Pike to Cabin John Parkway

Draft February 2020

7-100

Environmental Assessment



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

T:45 Grdf -
245 AM B:45 AM 745 AM

ALL ANALYSIS HOURS
845 -

PEAK HOUR
T:45 -
L)

ALL ANALYSIS HOURS
745 645 -
945 AM _B:45 AM_7:45 AM

845 -

SOUTHBOUND

-~ |-495 GP

—=i- |-495 Express
- |-495 GP

- |-485 Express
= |-485 GF
DR

anlig uoiliiuod PlO

e

NORTHBOUND T

|1-485 Express ==

|-485 GF ==
|1-485 Express ==

1-485 GP =

|-485 E. 5 =

1-485 GP =

Average Speed

Vi

<10 mph . ey VIRGINIA
o 2025 Build Conditions I-495 NEXT S’ mcaprosects
M —— - mp . NDOT
‘ 36 - 50 mph Freeway Speed - AM Peak Period
s B() - 60 mph Data Source:
——— 60 mph VISSIM Model Outputs December 2019 | Sheet 2 of 3
Exhibit 7-12b. 2025 Build I-495 AM Peak Period Average Speeds — Route 123 through Old Dominion Drive
Draft February 2020 Environmental Assessment

7-101



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

T:45 Grdf -
245 AM B:45 AM 745 AM

845 -

ALL ANALYSIS HOURS

T:a5 -
B:45 AM

PEAK HOUR

G5 -

845 -
245 AM B:45 AM 745 AM

ALL ANALYSIS HOURS
7:45

WESTBOUND 267

~ Dulles Toll Road

= Dulles Airport Access Road

-~ Dulles Toll Resd

= Dulles Airport Access Reoad

4 Dulles Toll Road

= Dulles Airport Access Reoad

Dulles Airport Access Road ==

Dulles Toll Road ==

Dulles Airport Access Road =

Dulles Toll Road ==

Dulles Airport Access Road ==

Dulles TellRoad ==

Average Speed

<10 mph

10 - 20 mph

20 - 35 mph

35 - 50 mph

50 - 60 mph Data Source:
> 60 mph VISSIM Model Outputs

2025 Build Conditions
Freeway Speed - AM Peak Period

I-495 NEXT & MEGAPROJECTS

I% VIRGINIA
D

December 2019

| Sheet 3 of 3

Exhibit 7-12¢. 2025 Build Route 267 AM Peak Period Average Speeds

Draft February 2020

7-102

Environmental Assessment



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

: ==
SOUTHBOUND @
W =
5 e ~ 1435 GP
= : == 1-495 Express
(2B :
P e = L125 OF
-l |
£ s ~ 1-495 Express
< m& . ;
- 3% k488 G
-l T3]
< = 1-495 Express
g
o
T8
x = 0
573
w :

NORTHBOUND g7
25 Rxpross >

1-495 GP ==

2:45 -

495 Express -=

=
1-495 GP =

|-495 Express ==

ALL ANALYSIS HOURS
3:45

4:45 -
545 PM 4:45 PM_3:45 PM

1495 GP >

Average Density (veh/mi/ln)

<18 &> VRGINA
L 4

Ly 2025 No-Build Conditions I-495 NEXT g/ MEGAPROJECTS
B | Freeway Density - PM Peak Period
— > 100 VISSIM Model Outputs November 2019 Sheet 1 of 3

Exhibit 7-13a. 2025 No Build 1-495 PM Peak Period Average Densities — Georgetown Pike to Cabin John Parkway

Draft February 2020 Environmental Assessment
7-103



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

——
‘SOUTHBOUND 4495/

8 5B ~ 1495 GP

3 3%

I : 1-I-49.§ Express

B9 ~ 1495 GP

> 3%

3 ; =~ 1-495 Express

i 1495 GP

o

< ~ 1495 Express

PEAK HOUR

JIIASUTMST™S «§

e
3ALIQ uUoIuwod Pl(-i" 1

T

NORTHBOUND T

% éé I-495 Express >
= 8E = T495 GP =
g SE 1-495 Express =
s n; 1-495 CP =
7 1-495 GP =
Average Density (veh/mi/ln) ,
<18 . . VIRGINIA
19-26 2025 No-Build Conditions I-495 NEXT ' zcaproscrs
B | Freeway Density - PM Peak Period
S— 5710 VISSIM Model Outputs November 2019 Sheet 2 of 3

Exhibit 7-13b. 2025 No Build I-495 PM Peak Period Average Densities — Route 123 through Old Dominion Drive

Draft February 2020 Environmental Assessment
7-104



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

WESTBOUND 267)
E LE ~ Dulles Toll Road
2 suw
o &F
T 3 = Dulles Airpart Access Road
= ;

% “l - Dulles Toll Road

L I
é b ~Dulles A port‘x. coess Road.
z =
<2s = Dulles Toll Road
-
-~ — Dulles Airpart Access Road
[%
3
T8

= 0|
i :

” EASTBOUND [zs7
E QE Dulles Airport Access Road ==
283 TR =
g 35 Dulles Airport Access Road ==
a " — Bules TollRoad = _—
: gé Dulles Airport Access Road -
73 — ST = ——
Average Density (veh/mi/ln) ,
<18 . . VIRGINIA
18-20 2025 No-Build Conditions I-495 NEXT ' zcaproscrs
s | Freeway Density - PM Peak Period
S— 5710 VISSIM Model Outputs November 2019 Sheet 3 of 3

Exhibit 7-13¢. 2025 No Build Route 267 PM Peak Period Average Densities

Draft February 2020 Environmental Assessment
7-105



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

SOUTHBOUND TF
- 1-495 GP
= |-495 Express
= |.495 GP

2:45 -
45 PM

3:45 -

- 1-495 Express
< 1495 GP

45 PM_4:45 PM

445 -

ALL ANALYSIS HOURS

—
~1-495 Express

PEAK HOUR

o _ NORTHB.OUND 495/
0 1-495 GP -
g E: -495 Express >
: ? 1-495 GP >
j glé 1-495 Express —=
= o
= 1495 GP =
Average Density (veh/mi/ln) ,
<18 . .gs VIRGINIA
18-26 2025 Build Conditions I1-495 NEXT \} MEGAPROJECTS
26-35 . . \WwDOT
] ___ | Freeway Density - PM Peak Period
i 5,16 VISSIM Model Outputs December 2019 Sheet 1 of 3

Exhibit 7-14a. 2025 Build 1-495 PM Peak Period Average Densities — Georgetown Pike to Cabin John Parkway

Draft February 2020 Environmental Assessment
7-106



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

- : —
SOUTHBOUND T
© 42 = |-495 GP
i : - |-495 Express
% - = 1-495 GP
<
> 5% s
< = |-495 Express
Zz =
< 97 < 1495 GP
o ¥§
< —~ |-485 Express

s
2
x : =
5 - i
z 8
2 EX
2 s
z g
S s
@)
w NORTHBOUND tgy
.2 1-495 Express ==
2.5 1-495 GP >
5 i R
z = 495 GP =
a4 Z o
33 e
< e 1-495 GP >
Average Density (veh/mi/ln) ,
<18 . .gs VIRGINIA
18-26 2025 Build Conditions I1-495 NEXT \ﬁ’ MEGAPROJECTS
26-35 . . \WwDOT
] ___ | Freeway Density - PM Peak Period
i 5,16 VISSIM Model Outputs December 2019 Sheet 2 of 3

Exhibit 7-14b. 2025 Build I-495 PM Peak Period Average Densities — Route 123 through Old Dominion Drive

Draft February 2020 Environmental Assessment
7-107



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

WESTBOUND (267)
% S E = Dulles Toll Road
g™ : =-Dulles Airport Access Road
% E E — = Dulles Toll Road
2 = Dulles Airport Access Road
% ? E - Dulles Toll Road
2 v ~=Dulles Airport Access Road

PEAK HOUR
345
4:45 PM

EASTBOUND (267,

Dulles Airport Acces d =

2:45 -

Dulles Toll Road ==

Dulles Airport Access Road ==
I
Dulles Toll Road -

Dulles Airport Access Road -

ALL ANALYSIS HOURS
3:45
545 PM_4:45 PM_3:45PM

4:45 -

Dulles Toll Road ==

Average Density (veh/mi/ln)
<18 VIRGINIA

2025 Build Conditions I-495 NEXT (ﬁ’ WIEGAPROJECTS

26-35 W

3% -45 Freeway Density - PM Peak Period

45-100 Data Source:
>100 VISSIM Model Outputs December 2019 Sheet 3 of 3

Exhibit 7-14¢. 2025 Build Route 267 PM Peak Period Average Densities

Draft February 2020 Environmental Assessment
7-108



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

ALL ANALYSIS HOURS

PEAK HOUR

ALL ANALYSIS HOURS

4:45 -

3:45 - 245 -

4:45 -

SOUTHBOUND @

=

o :

10| - -495 GP

B

i =~ 1495 Express
ol

C = F4956P

3

= ~- 1-495 Express
o e

= = 1-495 GP

i

< 1-495 Express

2:45 -

3:45 -

NORTHBOUND g7
1495 Express =

545 PM 4:45PM 345 PM

1-495 GP =
1-495 Express -=

1-495 GP =
1-495 Express =

I-495 GP =

Average Speed

< 10 mph _ . £ VRGINA
R e 2025 No-Build Conditions I-495 NEXT \I\%Egnpno:scrs
35 - 50 meh | Freeway Speed - PM Peak Period

—— > G0 mphp VISSIM Model Outputs November 2019 Sheet 1 of 3

Exhibit 7-15a. 2025 No Build 1-495 PM Peak Period Average Speeds — Georgetown Pike to Cabin John Parkway

Draft February 2020

7-109

Environmental Assessment



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

—
'SOUTHBOUND T

8 5B ~ 1495 GP

3 3%

I : *.Iég.aExpress-

2 g2 ~1-495 GP

> 3%

3 .; =~ 1-495 Express.

<0l ~ 1-495 GP

o

< 1495 Express

PEAK HOUR

JIIASUTMT == §

e
aALIQ uoluiwoqd Pl(-i.‘ :-

e

NORTHBOUND T

2]

¥ .= -

:e% |-485 Express —=

o o= =

i b 1-495 GP =

- =

[ 1-495 Express ==
o™

g ; 1-495 GP =

q( "

T3 e

Average Speed
<10 mph
10-20 men 2025 No-Build Conditions 1-495 NEXT @*ﬁé&ﬂﬁmﬁm
36.-50 meh | Freeway Speed - PM Peak Period

> 60 mph VISSIM Model Outputs

November 2019 Sheet 2 of 3

Exhibit 7-15b. 2025 No Build 1-495 PM Peak Period Average Speeds — Route 123 through Old Dominion Drive
Draft February 2020

Environmental Assessment
7-110



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

ALL ANALYSIS HOURS

PEAK HOUR

ALL ANALYSIS HOURS

3:45 - 245 -

4:45 -

3:45 - 2:45 -

545PM 4:45PM 345 PM

4:45 -

WESTBOUND 257/

~ Dulles Toll Road

~ Dulles Airport Access Road

545 PM_4:45 PM_3:45 PM

B Eulles-ﬁiportﬁouess!ﬁaad-
= Dulles Toll Road

< Dulles Airport Access Road

EASTBOUND 267)

Dulles Airport Access Road ==

Dulles Airport Access Road ==

Dulles Toll Road >
Dulles Airport Access Road =

Dulles Toll Road =

Average Speed
<10 mph
10 - 20 mph
20 - 35 mph
35 - 50 mph
50 - 60 mph
= > 60 mph

Data Source:
VISSIM Model Qutputs

2025 No-Build Conditions
Freeway Speed - PM Peak Period

. VRGINIA
I-495 NEXT S’ mecaprosects
\WDOT
November 2019 Sheet 3 of 3

Exhibit 7-15¢. 2025 No Build Route 267 PM Peak Period Average Speeds

Draft February 2020

7-111

Environmental Assessment



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

SOUTHBOUND TF
- 1-495 GP

= |.495 GP

2:45 -
45 PM

3:45 -

- 1-495 Express
< 1495 GP

45 PM_4:45 PM

445 -

ALL ANALYSIS HOURS

—
~1-495 Express

PEAK HOUR

o _ NORTHB.OUND 495/
3 E; 1% Express
o 1-495 GP -
g 2: 1-495 Express =
g i 1-495 GP -
j Qlé 1-495 Express —»
- ¥
= 5 1-495 GP =
Average Speed , W——
<10 mph . .
10-20 mpn 2025 Build Conditions 1-495 NEXT \} VMIEGAPROJECTS
— 2() - 35 mph . WwDOoT
350 men ___ | Freeway Speed - PM Peak Period
— > 5;3 m;p VISSIM Model Outputs December 2019 Sheet 1 of 3

Exhibit 7-16a. 2025 Build 1-495 PM Peak Period Average Speeds — Georgetown Pike to Cabin John Parkway

Draft February 2020 Environmental Assessment
7-112



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

s s i
SOUTHBOUND T
gﬂ: o - 1495 GP
2 %e —
i : - |-495 Express
% - = |-495 GP
= 0
> 5% -
< = |-495 Express
Z =
S = 1495 GP
o ¥§
< - |-485 Express

g
2
x - =
i 2
3 g
2 E
= 2
z o
-8 <
Q
w NORTHBOUND tgy
S,k 1495 Express -
2.5 1-495 GP >
E E E 1-495 Express ==
z = 1495 GP =
a4 Z o
< 33 1-495 Express —»
< e 1-495 GP =
Average Speed , W——
<10 mph . .
10-20 mph 2025 Build Conditions 1-495 NEXT \ﬁ’ VMIEGAPROJECTS
— 2() - 35 mph . WwDOoT
350 men ___ | Freeway Speed - PM Peak Period
— > 5;3 m;p VISSIM Model Outputs December 2019 Sheet 2 of 3

Exhibit 7-16b. 2025 Build I-495 PM Peak Period Average Speeds — Route 123 through Old Dominion Drive
Draft February 2020

Environmental Assessment
7-113



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

WESTBOUND 267
& . _ -
£ o ~-Dulles Toll Road.
2 @
T : = Dulles Airport Access Road
o %o < Dulles Toll Road
573
X o = Dulles Airport Access Road
zZ .= : _ -
< &l - Dulles Toll Road
< == Dulles Airport Access Road

PEAK HOUR
345
4:45 PM

o A <
ASTBOUND (267)
Dulles Toll Road ==

Dulles Airport Access Road =
Dulles Toll Road -

2:45 -

Dulles Airport Access Road -

ALL ANALYSIS HOURS
3:45
545 PM_4:45 PM_3:45PM

4:45 -

Dulles Toll Road >

Average Speed ' ——

<10 mph - g .

2025 Build Conditions I-495 NEXT S miccaprosects
s 20 - 35 mph . \WwDoT

38 -0 meh ___ | Freeway Speed - PM Peak Period
i ,5; m;p VISSIM Mog; Oz;mu: December 2019 Sheet 3 of 3

Exhibit 7-16¢. 2025 Build Route 267 PM Peak Period Average Speeds

Draft February 2020 Environmental Assessment
7-114



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

SHEET 1

2045 NO BUILD AM PEAK HOUR VOLUMES

2>

7-115

EXIT 46 EXIT 44 EXIT 43 EXIT 41
To Richmond -t w t  ToBaltimore
-~ 2 : 2 g —
w = z z
g o 3 =
8 E < g
5 8 z 2
Z % o o
g N 5 g
< E g
2 &
s <
= [ 4
2 ] 3
WESTPARK DRIVE
T / % 920
T S
&
el % N - .
GP T,BIU' J GP 7,190 GP 8,140 GF.' 7,530 | z z il GP 9,430 GP 10,470 GP 10,000 - : GP 8,100 GP 9,930 GP 8300
EXP 1,410 EXP 1,250 EXP 1,710 |2 21 EXP 1,040 ’;é | EXP 1,280 EXP 2,070
150~ 58 EXP 10 Westpark Or 450 -':'_Z %'.I Pyt _quﬁ_maN_[_E_ﬁEﬁ ___________________________
920 Westpark Dr to NE ERF 310 \a W ¥ MEMORLAL BRIDGE
e w 2 4 GP 6,240 TR oo pp—— -—"
EXP 3,360 EXP 2,440 EXP 2,750 B T EXP 1,820 \d:b EXP 2,190 -
GP 7,420 GP 6,010 GP GP 5,620 | GPA410 GP 9,530 GPE660 GP 9,140 > GP 8,370
| e et :
1 | 3,290 3 ™
/ % .
&
1
m
2 2 2
S 2 = =
3 5% < S
2 w G = e« [
B 4 2= & x
E B I o z =
a Z 44 <} g
a
< [=} E E E g
= & ug .
E [G] [ s < =
I3 [=] -4 [
= o 2= =] 3
8 G o =]
|
@ 193
NOT TO SCALE
Exhibit 7-17a. Freeway 2045 No Build AM Peak Hour Volume — I-495
Draft February 2020 Environmental Assessment



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

SHEET 2

2045 NO BUILD AM PEAK HOUR VOLUMES

N

EXIT 17 ROUTE 267 EXIT 18/1-495 EXIT 45 EXIT 19
'\ et —
Ao s [ 1 "
To Dulles/Leesburg g S, o5t l; To Washington DC
1
- 3 i —_—
] 1
I
o (-] i=]
z g ai § §
-5 - Ll - b
o a o a o
& ] = % (5]
1
=1
Q -
A 2 JdI5 3
m m| =
S 1 |
20 i =1 I \
------ ~ IPREEL: ! I [ 7 (| o] G
< DTR 6,440 DTR 6,700 et % ':.- / | | T w _DTR2,710 DTR 3,360 DTR 3,910 DTR 4,240 DTR 4,690
- J | *, -
\ B Y o [ N -
A% - /" 810 Y4 10 ]
k. - J i
DAAR 1,180 DAAR 1,180 i DAAR 920 30 A DAAR 600 £ AN S DAAR 460 ¥
) \
DAAR 2,020 DAAR 1,860 ‘s, o 3 ol anks
5, s s 1N S
‘ GG \ &
e ] e |1 - >
DTR 7,870 DTR 6,480 DTR 6,630 DTR 6,950 2 0| % | : DTR 1,810 DTl "DTR 1,450 DTR 2,260
=~ IF ] T | o 4
e e e o e e s o o '\I 1
NG ==t | !
\ ; o
/ " 70
/ Y
L LN
2 =
| &
- o
-3 n £
_ % I N
I Aoy .
_‘ h ANDERSON ROAD
: s{ o)’ 3l
! = <
1 o) - >
[ =
+a" =]
=l % (=}
=T o
Al =
vl
A\l = o g
' : 3 & 2
ol & ! = s
=T = ~ o =
- wi a 0
| -1 2 =
' :
e ay
€ @ &

Exhibit 7-17b. Freeway 2045 No Build AM Peak Hour Volume — Route 267

Draft February 2020

7-116

Environmental Assessment



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

2045 Build AM Peak Hour Volumes
Sheet 1

2>

EXIT 46 EXIT 44 EXIT 43 EXIT 41
To Richmond & w !  ToBaltimore
= = @
— S = -] z e
iz E z =
2 o 2 E
8 £ 2 £
g [T] e [
&= < <
2 =] = a
I w = 2
I o =] o
S| E &
‘% < <
» o @
s =
.. = s
i 1,120 é 3
WESTPARK DRIVE ™. \ o
i
v
- &
.\.
oL
| -,
GP 7,97 . GP 6,730 | | 3 By GP 9,690 =
v !U . 2 2 GP 8,980 GP 8,540 \‘\\ — ] GP 7380 GP 8,060
EXP 1,620 | EXP 1,460 EXP 1,910 - N | Exp2100 EXP 2,790
. I . - —
160 P to Westpark Drive 450 3::z 'Ei". 6:-'.;:‘\1- e ——— | S — AMERICAN LEGION
— Westgark Drive to NB EXP 350 | é W : e WMEMORIAL BRIDGE
seebivice it mens = T | o— ] ] e S i s ||| " i o o i o ————-
EXP 3,460 EXP 2,470 EXP 2,820 .1 i EXF 3,430 >
U
GP 7,850 s GP 4,850 | GF 3,770 ﬂ,‘ GP 7,750 GP 7,070 }F GP 7,990 GP 8,600 GP 7,710 GF 7,820
) | 2 N #
e | / / N o .
0 SO M £ ) AN P AP SOY SO P—— mmmlam e i -——
. s 2 1,980
iy N / ’
o, 1 )
\\ [y
e
N
\
Tt #
bt N
a m
E: & E
-
s = =
z
= 5= s =
= < = 2
2 w G = ﬁ =
@ = = = o E
z = £
[=] = = =
@ Z 2 <) =]
[=]
a o = < ;‘E E
s E 83 = kS
> [C] =S < <
Lo « o o I~
= )
! S 8BS 3 3
g ] o o
Emisiting GF Lanas
memmemee GF Lane Improvemeants by others ‘ F
uuuuuu GF Lane improvements s part of this project
— i E !
______ ek o O €D 153
Express Lanes improvernants as part of this project N OT TO S CA LE

Exhibit 7-18a. Freeway 2045 Build AM Peak Hour Volume — 1-495

Draft February

2020

7-117

Environmental Assessment



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

Sheet 2

2045 Build AM Peak Hour Volumes

N

e— Existing DAAR Lanes
______ DAAR improvements
— Exisiting GP Lanes
------ GP Lane improvernents by others
—————— GP Lane impravements as part of this praject
— Epititing Express Lanes
______ Express Lanes imaravements by athers
Express Lanes impravements as part of this project

EXP 2,270

GP 5,270

1
i
i
]
i
I
12
A é\? :l-“
SN e
g 8 2 4
| I O P
& & o L
6 & = 5
1
r B i
e ]
T b .
— ma'\':-“““&w

EXIT 17 ROUTE 267 EXIT 18/1-495 EXIT 45 EXIT 19
I B i _
To Dulles/Leesburg g PR, < 1 L; To Washington DC
— ; i —_—
= i
= § ol %
It} 1S R
Z o )
= -9 (-8 ’\.
a [C] [C] B
w ™,
-
2 Loy %
)
i 1
f’ g :
- 1
Y -] 1
= i
= B .
Lo 20 i b P
\ Ly P -‘i H
i ]‘r :.a\." :
DTR 5,900 DTR 6,670 DTR7,090 -~ LI ] | el DIR 2,920 1 DIR 4,120 DIR 4,44 DIR4
| :ﬂ L DTR 2,850
& =40 i §
DAAR 1,320 DAAR 500 - -~ | ! DAAR 460 é‘o
- = b :\‘
s > ¢ pa Fa— m i
DAAR 2,450 DAAR 2,430 e 5 DAAR 1,920 L™, 310 Mg & s KT o 2 i DAAR 210
3 Sl aaw DR a3 NS /aID A o
F 28 e R NSt [ =4 e (! 3
1 RN, --»&,_ngﬂ'. | T g2} DTR 1,120
-ﬂ&, | L f—
DTR 8,150 DTR 6,720 DTR 6,280 S bt SIS 1= 1 DTR1,700  DTR 2,510
DTR 4,770 o ‘\\"\'.::a'-} Ml ! W >l A ol o 2L e R Yot o SULiE T St
0 3 e
N T DN S 1) 1
o i ’ - £ .,
1| 8 : hN
1. \ % DTR 1,010 ;\
s DN
 E %% DTR 1,060 o
1 - .
o « ‘
~ G -
SN &
L] gt VA &
| “JN_.I \\
: — ., ANDERSON ROAD

DOLLEY MADISON BOULEVARD

NOT TO SCALE

Exhibit 7-18b. Freeway 2045 Build AM Peak Hour Volume — Route 267

Draft February 2020

7-118

Environmental Assessment




Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

SHEET 1

2045 NO BUILD PM PEAK HOUR VOLUMES

2>

EXIT 46 EXIT 44 EXIT 43 EXIT 41
To Richmond nll w * To Baltimore
- S z ] S —
5 S z I
o 2 =
E | = =
& g = z
[ = =4
z 9 z z
E © o o
S E &
2 3
< <
-3 [
3 3
WESTPARK DRIVE ™
G640
P e ( 1720 . , X
GP 7,290 e GP 5,940 GP 4,370 is @il GP 7,040 GP 8,670 GP 8,090 | GP 6,070 GP 7,790 B
EXP 3,220 EXP 2,260 EXP 2,380 %2 Al exp1630 s | EXP 1,520
I Al = SHERT 10 Wesipark D 230 > a ?::z S':"'.I '\,? _.QIRE_MC_AN_LE_GEN ___________________________
1 Westpark Dr ta NB LR 620 L T, :é '.;_",_ < GP5.680 s AMEMORRPRMINGE: & sp = 2 Son & S s o so o s LR
EXP 1,280 EXP 1,150 EXP 1,770 ) ?. EXP 1,570 \d:‘?? ; EXP 1,850 -
GP 6,020 GP 5,280 GP 6,100 GP 6,100 |H GP 4,100 'f'_ GP 7,110 GP 6,750 GP 7,610 GP 6,390 .: GP 6,400
6.1 | SRS L7010 fica
/] | 1,430 / ™ ' s .
%) 5
iy
"
1
m
g 2 2
s z z %
3 oz = E
2 w G 2 e I
a u zE g =
g = T ﬁ 4 z
@ z 25 <) =]
a
g 3 23 2 g
= & U .
E [G] [ s < =
L I3 Q s e (-
= g 6= 3 3
g ] o o
Y
@ 193
NOT TO SCALE
Exhibit 7-19a. Freeway 2045 No Build PM Peak Hour Volume — I-495
Draft February 2020 Environmental Assessment

7-119



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

SHEET 2

2045 NO BUILD PM PEAK HOUR VOLUMES

N

EXIT 17 ROUTE 267 EXIT 18/1-495 EXIT 45
[y _(LHUNEQ“ET.T-‘ SIS .
To Dulles/Leesburg g oo MR 1; ' To Washington DC
2 |
g 3_ af E 3 lo
= ~ v = o : o
B a [-n (-9 =
n <] = % [c] : il
1
1
B >
115
/N N VAR IV
) /[ J— .
-I Ll | "o~ _DTR2,440 DTR 2,740 DTR 1,710 DTR 1,780 DTR 2,410
[ | P
— \ha” 4 20
R
DAAR 1,860 DAAR 1,860 /@./ DAAR 1,260 — "\, <opet DAAR 620 A’
1l |1 .@
DAAR 2,240 H S L", DAAR 1,070
2 b 3 i ;o
5o g |II |I. | Q{;J
AT YT e i k H | S FECERETITO,
DTR 4,770 DTR 4,400 DTR 4,750 " II 'DTR3,500  DTR 4,570
i
.I'! I
~ ANDERSON ROAD
r g
is 2
(o o)
£\ =
?g: ¥ 420 2
\\us: =
= a 2
\+ =] a
I < ;
¥ E‘I' G >
~~ JACHRE 8 3
€ @ L
NOT TO SCALE
Exhibit 7-19b. Freeway 2045 No Build PM Peak Hour Volume — Route 267
Draft February 2020 Environmental Assessment

7-120



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

Sheet 1

2045 Build PM Peak Hour Volumes

2>

EXIT 46 EXIT 44 EXIT 43 EXIT 41
To Richmond a w * To Baltimore
=T - @
— s £ @ E —
& = z z
] <] =2 =
o B = =
= ] o =
@ = = <
2 o a: c
T w = 2
g © o o
Sl & &
SR < -:
N 3 3
\ = [
e _\.x- & =
[l 7 3 =
WESTPARK DRIVE ™ v
.
.\
. T ]
~ | "
GP 7,930 GP 6,400 GP 4,830 !. T GP 7,330 GP 6,780 GP 7,240 e _gpogan
EXP 3,250 | EXP 2,260 EXP 2,490 (R EXP 2,730
330 P to Westpark Drive 230 ‘g Ef AMERICAN LEGION
= Bcipari D o NRERr 630 B o s s et
EXP 1,550 EXP 1,420 EXP 2,110 \® @ EXP 3,030 >
| »
GP 6,630 ¥ GP5240 - | GP 3,950 4GP 5,300 GP 5,490 GP 6,170 L GP 6,110 GP 7,110 GP 5,890 GP 5,900
» " | - -,
S i )( / L3 # .
“ e e e Lt i g - o . o . - S
. 7 |
S, f’ 1,620 / 1,950
23 2 7
B ©
.
a @
€ a2 =
b
= < E
= 2> = =
> = = =
8 w G = ﬁ ll'-\(:
= 2 E ﬁ a a
Z = I g z z
2 = ek g 2
2 3 =3 g g
= 5 y e o &
[Tl
= [G] xS =8 <
w o« [=] -4 -5
— w
= S &= 3 3
g B o =]
—— ExiINE GP Lanas
------ GPF Lane Improvemants by others 1 |
______ GP Lane improvemants as part of Lhis project
— 1 E !
______ e s et (123) L
et Lanaa oA i i at i roac NOT TO SCALE

Exhibit 7-20a. Freeway 2045 Build PM Peak Hour Volume — 1-495

Draft February 2020

7-121

Environmental Assessment



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

2045 Build PM Peak Hour Volumes
Sheet 2 T 10 N

______ DAAR improvements

EXIT 17 ROUTE 267 EXIT 18/1-495 EXIT 45
1%
a* ] Wtﬂunﬁ'f‘?i.- S 1 .
To Dulles/Leesburg g e M ' To Washington DC
2
==
© a
S ~
z 5
wy
=
o,
M~
r =
2
"
-
a
Y e
e =1
| i 320 2
1IN hY -
o ]“r
DTR 6,870 _‘. & By — DTR 1 DTR 1,92 DTR 2,540
| DTR 1,500
™ 5
DAAR 2,050 o ~ DAAR 620 o
2 5 . -—
- - : N - | e
DAAR 2,260 DAAR 2,220 T 240 e20 DAAR 1,970 3%\ 240 %{9{, [ Ve al “\,\\ ] BARR 1070 2
% oS Te e e ""“‘:::;--.13:};”:, ] o2 - 2y
L RN R H = DTR 2,470
S —— 3yl s — r—
DTR 5,090 DTR 4,740 DTR 4,770 DTR 4,400 DTR 5,130 “\ e N TR 3‘.I 4 DTR 3,380 DTR 4,450
____________ DTR 3,580 ~ “ \\\\ \‘::'g': !..‘-..I il £ :! -__;;ED-------------—___{P\-----}ED--_____—_______—_—“
DTR3200 Yot~ P "'“: AT 2 S
. ":.10\\]: 1 ~ . \\‘
]
%0 “\:\ i: 3 ! \.‘
\\\‘ I3 \‘\ ! B % DTR2,210 v‘;\
S H RN | %% DTR 2,900 A
A 1 + ot} 2 ~,
1 b s N k|
2 | C) = “a,
o%|lis ™ \‘ o b
- & .
1] b
s T R | \
—— s, ANDERSON ROAD
" 0 )
& i -}
- . l g
[ 2 I
- S ! 2
A E - ¥ 3
1 v i @
o
:._: I =
4l g S = 4 2
: < g g B
1 - ™ ] Lo <
[ a & o 2 i =
I L) i i g1 =
Existing DAGR Lanes Y - - i
__l Y - .1 a‘
S a

-
—

Exisiting GF Lanes

-
3 et

g N\ATCHUNE

- GF Lane improvernenits by others

______ &P Lane impravements as gart of this praject @ @ @

Eisiting Expross Lanes

—————— Express Lanes imgrovements by athers NOT TO SCAL E

Express Lanes Impravements as part of this praject

Exhibit 7-20b. Freeway 2045 Build PM Peak Hour Volume — Route 267

Draft February 2020 Environmental Assessment
7-122



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

Virginia Department of Transportation

\VDOT

Potomac River /. o M
"f G5
X Intersection Group Number
. Intersection Number
r' — = /”Jr) . Project Study Area

Dougldss N
Drive

NORTHERN EXTENSION

izalaad,
@ ExpressLanes

‘Tysons
Corner|

This documant. Injemier wilh the concepls ond desqges prasented faweis, 01 09 Ratrument of service, 18 Ibseded onfy for e specifi; purpose and el for which It wos prpared. Beste of and improper rakaece on B8 document witout wiilhen sulharlzstion aed Daoptalin By Kimiy-Hom ma Assocaies, . Shal Ba sfihos babidy o Kimiap—Hor and Amscckben, he.

: P AM (PM) Peak Hour 2045 INSET
"./ @em D j No-Build Intersection Volumes KEY

OpenStreetMap |

Exhibit 7-21a. Arterial 2045 No Build Peak Hour Turning Movement Volumes — Figure Key

Draft February 2020 Environmental Assessment
7-123




Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

7
i (1) & _@ (4) (5) £g
dE ke g [z¢
: g 2p 22 S |z
§ ?‘T, § e 185(350) § 8 ‘§L995(1aog § L%‘»
L
5| = SWL'E: a— 810(500) L a— 455(180) lios Exm:! iawar |
ST
g 55(10) = f"di‘:’m meed C 1 ”E‘.";:‘;;j:;f §10(620) =¥ § 5
! gace | 17 17 n
i - | 5% 8 28 50001 —w §| 8
i == ] 52 Ghes
£8 i &8 58
L - . 3 4 I
i
E - 6) 85 [ 7 g _§8 8 g g
He U?@E’Tg U@ﬁ@.g Qﬁﬁg
f =g i EZSIE SESIE
H QL8 2| ™—as0490) S o S| ™—190165 © o 2| W 100(190)
4= 80(25) 4= 135(630)
g '!l L a— 115(195) Cﬂmm:!mi!' a— 875(870) S Cmi.anoE'd = 405(680)
% 55(1475) ] ‘ TyTsonéscufsvard 100(205) ] 101fueradow Road| 305(530) ] 1 TC;sfmeDme
3 40(60) = 235(410) ==
i 115(280)—y B S & 305(625)—y | S @3 230(555)—y | B 5 S
| FEE S5t 388
i N2 538 28
g w o
E e X o \_ &8
Vi CDI (o) 88 (2) 3
" =3 |= & e E [ropp—
i S 1 o dfe asg|e
\ [ ] T3] w3 [=Jpag i
E._ \ oy %*—sau(seo) o I %LZBD(STO) LR E*—zs\(as:
8| > 4= 635(1210) |5 4= 605(855)
; ! Lgu—ewrmm i a'gh !‘2 L a— 400(140)
iy e B e Tl
1 - T fcb 905(790) =) 1 r 670(305) = ‘ T rb
Z . ﬁ"‘g ilg g 590(120) =y ggg
g I §°%
i *¥ k" = &
z - X L0 X
P
i
2y
F @ T |58
% 2522
i oty |¥]
i S 2 g |2 ™00
E J l |.§1— 915(925)
. a— 385(310)
i s0(90) = fomes Saneh
E BA5(970) =—p " T r:c
185(30)—y | S S @
H EFT
: T8
B
]
i NOTE - Intersection Volumes Inset Boxes are oriented to the North
H

vVDOT

Legend

AM (PM) Peak Hour 2045
No-Build Intersection Volumes

INSET

"
@ ExpressLanes

NORTHERN EXTENSION 1

. Intersection Number

Virginia Department of Transportation

Exhibit 7-21b. Arterial 2045 No Build Peak Hour Turning Movement Volumes — Location 1

Draft February 2020 Environmental Assessment

7-124



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

This document. Ingemier wilh the concepls oed desqges prasented faweis, 01 09 Ratrument of service, 18 Ibseded only for e specifi; purpose and el for which It wos prpared. Beste of and improper rakaece on B8 documen! witout wiilhen sulharlzstion aed Daoptalin By Kimiey-Hom ma Assocaies, e, Shal Ba sfmos by bo Kimiay—Hor and Amscckben, he.

(2)

e 55(50)
= 220(160)

50(55) =N

630(1200) =P

o

Tl I Road|

K 310(210)
<= 1010(610)

[ewmswﬁe %d

S S
! '||||I

Qn

€D)

m A ™
— i
82 _ |2
%g?k
28| ®=7550)
J l L 4= 375(375)
Lewinsville Road X 485(655)
310(440) =X Greal Fals Sireet
325(375) =P 1 T f
215(545) =y | g @ g
8% W0
=S T o
~ O W
- % uy
~ = J

P = _
] ( | e
Y'Y ominion

(16 ¥ h
—in - |=
ERER T
8 Y2 |E We=20(25)
J l Lu‘m— 155(500)
a— 25(60)
T = | 0id Dominlon Drive
330(75) =N
460(335) = " T r
4060 =y 5@
s N3
- ) =
«
\_ .

\ |I.“‘l — o
Urive

vVDOT

\

Virginia Department of Transportation

f.‘? _ = ™y f21 @ g ™y f26 . E 5 o7 r@ § ~
—_—0 = — 0 o i [i=] o
228k §%§E 2 gE a%ﬁE
S o gl S L n =215 Lo
8 & I I3 W a5(50) @ 9B W g5(35) T B _‘_‘§"—3Dt85} ST 8| W=5055)
4= 140(605) 4= 165(305) |- = 420(565)
J l L = 10(20) J l L o 590(225) J L J l !'
165(90) =X [~ Old Domirion Drive 240(130) =X Oid Dominion Drive 205(200) =N Tewinsuie Road| naleside Aveniue
415(305) = ﬁ T r 300(275) = ‘ T r 630(525}—D ‘ T r
1025 —y |8 % @ 75(55) =y BT @ 170(160) =y | B 2 @
=i ot 2 oo
- 0 W N - O S o
g ga ® g
~ @
i A i = A 00 A = A
NOTE - Intersection Volumes Inset Boxes are oriented to the North
Legend INSET

. Intersection Number

ii:iEx

pressLanes

NORTHERN EXTENSION

AM (PM) Peak Hour 2045
No-Build Intersection Volumes

Exhibit 7-21¢. Arterial 2045 No Build Peak Hour Turning Movement Volumes — Location 2

Draft February 2020

7-125

Environmental Assessment



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

(1) _ 3 h (12 = B h (13 g 0 (14 I 0 (15 H ki (25 h
582k 23k g8 F Sk soolk
T2 o= 2 ol 13
(=i =] o Wy — — — e
258 g*—zzstsss} B g RS g*—asteo} Sdw g*—muo} EEE] g'—wms}
J L 4= 175(305) L J = 10(10) J L €= 305(460) J L 4= 185(505) 4= 595(1045)
! o 30(50) bules Toll Rosd £8 l = 485(170) l = 220(230) : = 25(55) = 70(90)
Ré?%%“ 30) =] Dulles Toll Rﬂ;:,:;g 10(20) ] Lewinsville Road’ 5(15) - Old Dominion Drive| Georgelown Pike|
ao— | T1 3 asozsy—» |1 T 1" sospeo—» |1 T 1 ssozg0) =z T
1300(230) ==y El=) 59 265(95) =y |5 S & 175(80) =y | & T & 60(45) =y £| & @
= o0Fs 88 — 55 H
b W === [T l] 3 i ]
o w o od o e o =
% - M~ - N - E
‘e b ‘e B 1 P 1 P e & P

NOTE - Intersection Volumes Inset Boxes are oriented to the North

This document. Ingemier wilh the concepls oed desqes prasented faweis, 01 09 Rairument of service, 18 Ibseded only for (e specifi; purpose and el for which It wos prpared. Beste of and improper rakaece on B8 document witout wiilhen sulharlzstion aed Daoptalin By Kimiey-Hom ma Assocaies, . Shal Ba simos babidy bo Kimiay—Hor and Amscckben, he.

Legend

y——, INSET
I AM (PM) Peak Hour 2045
V D D . Intersection Number @ Exp ress La nes ND-éU”C} |nf§rgecc;ilgn Volumes 3

o : NORTHERN EXTENSION
Virginia Department of Transportation

Exhibit 7-21d. Arterial 2045 No Build Peak Hour Turning Movement Volumes — Location 3

Draft February 2020 Environmental Assessment
7-126




Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

This document. Ingemier wilh the concepls oed desqges prasented faweis, 01 09 Ratrument of service, 18 Ibseded only for e specifi; purpose and el for which It wos prpared. Beste of and improper rakaece on B8 documen! witout wiilhen sulharlzstion aed Daoptalin By Kimiey-Hom ma Assocaies, e, Shal Ba sfmos by bo Kimiay—Hor and Amscckben, he.

0 @
=
™
)
O
~
] ™y ™y ™y Y 2 Y = 2
:18}5AI§E (19) :2o}§8§§ (22) (23) : (24 ) § :23)AA :
sEsh R o 5 2358
R 8 & [z ®=230(15) R 330(545) §eg 2 | %= 10(0) 9% §L10[25)
J l L €= 540(1170) 4— 560(990) J l L ~ = 425(670) 4= 520(905) L < = 830(1255) 4= 660(1125) J l L 4= 570(800)
= 50(45) _ _ ,—430(410}_ )= 70(10) _ = 5(5) _ — 170[130}_ ,—70(215}_
Georgetown Pike Georgetown Pike Georgetown Plke Georgetown Plke Georgetown Pike Georgetown Pike Georgetown Pike
140(50) == 800(535) =N 35(10) =
860(230) = |} T f 685(200) = o| "} T f 1235(555) == 855(225) —b " Or 1230(500) = r 515(315}—b‘§'i T f 780(160) = | "} T r
330(100)—y | B S @ &Eu csgg 30(40) —y 20(25) —y 5| & @ o =) o) —wEHSTE 65(70)—y |S @
S58 sl2g s 43 = & 35°3 seog
3 ] - B £ 2 Pl
i A b 2 v i A i (=] A i T A e L] o M o
NOTE - Intersection Volumes Inset Boxes are oriented to the North
Legend INSET

VvVDOT

X

Virginia Department of Transportation

. Intersection Number

ii:iEx

pressLanes

NORTHERN EXTENSION

AM (PM) Peak Hour 2045
No-Build Intersection Volumes

Exhibit 7-21e. Arterial 2045 No Build Peak Hour Turning Movement Volumes — Location 4

Draft February 2020

7-127

Environmental Assessment




Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

£
i
H
g .;’Qra Virginia Department of Transportation
; Jn‘o_q D(;,-;'{u
i
|
Pot River
,g St '/"' C%Ecl‘:p:}éent\of‘o\ Legend
: y '
g X Intersection Group Number
:
i . Intersection Number
E o — = 3 P Project Study Area
; | | 5
i
!
I
% |
]
! |
? |
|
i |
|
i LRl
i
| - ExpressLanes
d Tysons NORTHERN EXTENSION
i < Corner
H
\ - h - AM (PM) Peak Hour 2045 INSET
:‘{ @au‘.neae. s . Build Intersection Volumes KEY
OpenStreetMap |

Exhibit 7-22a. Arterial 2045 Build Peak Hour Turning Movement Volumes — Figure Key

Draft February 2020 Environmental Assessment
7-128




Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

7
— ] g wow
i (D 8eF (D -8 COIN
S 14 -1 = o e @ =&
i gl 22 S
§ o | ™= 1s5(a50) S8 ‘§L985(1aog [} £
L L J B
2 - Swiamn e 810(500) l e 455(180) MO5 Express Lanes g
; 60(30) ] Anderson Road| 4 xprets:;::;:‘ [ﬂmﬁ'ﬂ) _'§
i 380(270) == T r ¢ T rc L] 'l
; 480(180) =y g5 & =y 160(990) =——y g g
i o= ] 53 Ghes
i i
- . 3 4 I
i
E P <l — o = o
i ORT - () ¢8els (&) o8 f
g a3 3 g 3
f R EE2SI8 3t
i ST | We=as0(490) S B 8| M=100165) o & 2| ®=1o0(190)
J l L J l L &= 30(25) J l L = 140(B45)
: a— 115(195) apital One Drve a— 875(875) Sootts GronainTrcau] M 405(680)
% 55(1475) ] Tysons Boulevard| 100(205) ] Ol Meadow Road| 305(530) ] Colsture Drive|
i Tt wco— N1 T 2aoaes — | T T
£ 115(280)—y B 5 & 305(625)—y | S &S 230(555) =y |55 5
g ZEx B8 25
H Bt &8 8§58
g COI GO _ s (=) i
H =3l g 3¢ o
z 3|8 z off = EI5
E \ 83 R 25(560) 5 & 37—310(345) SR E*—zs\(as:
5 > = 635(1210) |5 4= 625(875)
;; l L El—ﬁlﬂfmﬂ Jones Brargh L K J l L e 400(140)
y Jones Branch| |Commactar Jones Branch|
i : T rg;n;;m 110(385) = 2 B, 0(35) =N 5 T r;jm::m,
=H 905(790) == 3 665(920) =P
Z ﬁﬂ g ilg g 590(120) =y g g%
ST g2 8 5SS
§ = ofs  — 2 =
z . i 4
¥
i -
3] (1) & f (2) & N () & [
. o) =g 31 2 E 32 % & 33 2R
f Tsgle a |5 & |5 e E
szzle g & 2 |2 goele
E fEg %LO(SDJ 3 8 R 1410(750) &3
\ |3 4= 930(840)
. ' J l !" a— 385(310) i 4;!' l a— 1500(640) l !"
g 50(90) - Joies Branch| 960(180) ] 1-4595 NB Oi-Ramp| Rl 267 EB On-Ramp|
1]
E sao(ass) = |} T [ T T T
185(30)—y | 5@ 1120(740) —y & g g
H 5T 3 3 3
3 -8 o & ]
E : . - § \ & \ b
g
E ; NOTE - Intersection Volumes Inset Boxes are oriented to the North
H
Legend
T —— =) INSET
; AM (PM) Peak Hour 2045
v D D . Intersection Number Exp ress La nes Build Intersection Volumes 1
o ; NORTHERN EXTENSION
Virginia Department of Transportation

Exhibit 7-22b. Arterial 2045 Build Peak Hour Turning Movement Volumes — Location 1

Draft February 2020 Environmental Assessment

7-129



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

i :
N O
WO TIED] QM)

O | ~ =

l\;'\I'J | \(\r- 5 t =

=1t L4 T Ml \ D
minion \D rive

&

(27)

s ] ™ s = 5 ™ s ] ™ s E] ~ s = O ~ s k] ™ s = 5 ™
2 ) o 3) & g 16 17 . 21 g g 26 g 2 g
3 EE ggQE 5§‘3: g?_?g‘: ggEE @ EE gﬁE
e S w9 RN b SRR B 428 5 23 589
.‘!.g ﬁL [5 %= 310(210) j: g_ QL e 75(50) j: = s,l'l fg'haazsoy j.' o i 5 "= 70(25) j.’ o 8!' R 70(35) j' gL fé‘k—zmw} j“%: gll ¥ 50(55)
4= 1010(605) 4= 375(375) 3 == 150(500) 4= 165(620) 4= 170(305) 03 d= 430(660)
o Ro* o 485(655) l = 25(25) l = 10(25) l o 570(270) l
= = | Lewnsulle Road T | GrealFals Sire: oo | 0OidDominion Dk . | 0OidDominion Dk
50(55) =N EWIE VNG 310(440) =N real Falls Siroet 355(110) =N inion Drive 140(55) =N Imon Drive 280(145) =R Oid Domimon Difve 125(70) =N Tewinsvme Road nOlEsioe AVEnue
630(1200) =P 325(375) = ‘ T r 475(305) =—p ‘ T r 405(315) = 5 T r 225(275) =P ﬁ T r 710(665) == ﬁ T r
215(545) =y | B S T 10(0)=y |2 85 15(25)=y | S8 8565)=y |22 3 190(145) =y | g g
S in: o, f=1r=4 ST o gEra fgl
2 &5 e 8w =] 83 °
ez 2 e = 2 e 2 e i Nt = i N o N = o

NOTE - Intersection Volumes Inset Boxes are oriented to the North

egens AM (PM) Peak H 2045 e
_ eak Hour
. Intersection Number @ Exp ressLanes Build Intersection Volumes 2

o : NORTHERN EXTENSION
Virginia Department of Transportation

This document. Ingemier wilh the concepls oed desqges prasented faweis, 01 09 Ratrument of service, 18 Ibseded only for e specifi; purpose and el for which It wos prpared. Beste of and improper rakaece on B8 documen! witout wiilhen sulharlzstion aed Daoptalin By Kimiey-Hom ma Assocaies, e, Shal Ba sfmos by bo Kimiay—Hor and Amscckben, he.

Exhibit 7-22c¢. Arterial 2045 Build Peak Hour Turning Movement Volumes — Location 2

Draft February 2020 Environmental Assessment
7-130




Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

This document. Ingemier wilh the concepls oed desqes prasented faweis, 01 09 Rairument of service, 18 Ibseded only for (e specifi; purpose and el for which It wos prpared. Beste of and improper rakaece on B8 document witout wiilhen sulharlzstion aed Daoptalin By Kimiey-Hom ma Assocaies, . Shal Ba simos babidy bo Kimiay—Hor and Amscckben, he.

(1) _ 3 0 (12 = B h (13 g 0 14 I 0 (15 H i (25 h
wn oo o = wn (=]
S8CE S8F 25 E gSgk ZS8F
(=3 =1 = o =m0 o = oo
2 382 w=230610) cele B |2 ®= 1050105 &322 € %= 10(10) 88 % [E%15010)
J l L 5 g 175(305) L 2 J l 5 g 10(10) J l L 5 e 305(460) J l L 3 e 200(525) 4= 575(1050)
»— 30(50) Pulles Toll Roag £8 M 535(195) M 220(235) »— 35(55) »— 65(90)
Ré?qﬂa% (125) =X Dulies Toll Road W8 T020) =N Tewinsville Road 515) =N Oid Dominion D Georgelown Pike
Ramps
0{10) ==p T i' 1 350(325) == 1 T i' B85(360) == ‘ T f 550(170) == 1 r
1250(225) ==y g ‘g g ?; 270(100) ==y g g g 70— |25 8 60{4s}ﬂ§ 5 3
T in 5B ER-N-1 287 Ilg 2
[=1NT.) o e o e =
hm" - I~ - 0N o= £|
. 87, . 8, >, . P . 2 Y

NOTE - Intersection Volumes Inset Boxes are oriented to the North

Virginia Department of Transportation

Legend

. Intersection Number

iifiEx

pressLanes

NORTHERN EXTENSION

AM (PM) Peak Hour 2045
Build Intersection Volumes

INSET

Exhibit 7-22d. Arterial 2045 Build Peak Hour Turning Movement Volumes — Location 3

Draft February 2020

7-131

Environmental Assessment



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

This document. Ingemier wilh the concepls oed desqges prasented faweis, 01 09 Ratrument of service, 18 Ibseded only for e specifi; purpose and el for which It wos prpared. Beste of and improper rakaece on B8 documen! witout wiilhen sulharlzstion aed Daoptalin By Kimiey-Hom ma Assocaies, e, Shal Ba sfmos by bo Kimiay—Hor and Amscckben, he.

0 @
=
By
)
O
~
(18 ) E@ ) (19) R (20) _ _ ¢ R (22) B (23 ) H R (24 ) ¥ (28 ) g
(=] (=)
g3l 2g5h 5|2 : 55|t
8 8 | [§ "=a015) X 295(300) Ik g[8 %= 100) § 8 5 |3 "5
J l L = 575(975) = 540{990) J l L [~ d—_400(675) = 565(760) L [~ 530(1260) = 535(1130) J l L © 525(675)
= 50(45) a— 305(425) = 70(10) 2= 5(5) 2= 195(130) 2= 65(215)
125(55) ] Georgetown Pike 615(290) ] Georgetown Pike Georgetown Pike Georgetown Pike Georgetown Pike Georgetown Pike| 15(10}_' Georgetown Fike|
TB5(250) m—fp 1 T r GB5(200) =—p | 1 T r 1035(310) w— 735(245}—._3 1 r 1030(350) m—p- r 535(190}—.% 1 T r T10(175) w—p 1 T r
300205)—y |55 @ &Eu 55§ 25(45) —g 85(25) =g 5| & T o = o= sEg 85(75)— ST
588 sl =5 & s = q = 35° 5 geog
& gl o 3 g £ 3 "
i A b 2 v i A i (=] A i T A e L] o M o
NOTE - Intersection Volumes Inset Boxes are oriented to the North
Legend INSET

AM (PM) Peak Hour 2045
Build Intersection Volumes

"
@ ExpressLanes

NORTHERN EXTENSION

\VD D I . Intersection Number

Virginia Department of Transportation

Exhibit 7-22e. Arterial 2045 Build Peak Hour Turning Movement Volumes — Location 4

Draft February 2020 Environmental Assessment

7-132



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

EXIT 46 EXIT 44 EXIT 43 EXIT 41
To Richmond nll w t  ToBaltimore
— 2 = 2 g —
w = = Z
a = 2 =
| = e
I o} o =
o o < <
z o e o
= w = 2
= v E o
[+] = &
= a
< <
-4 -3
3 3
WESTPARK DRIVE ™ o
6,400
g AT
AL ! 1580 ( 26,400 Y : X
GP 114,000 P 100,700 GP 107,000 GP 94,100 b S 132,300 GP 151,500 | @p117,800 N GP 144,200 R
EXP 26,700 | EXP 20,500 EXP 25,300 12 3| Exe 19,200 f,,y@ [ B 18 00 e e e e e EXD 31,400 o e e o e o e
5,800 36 EAP 1o Westpamk O 4,400 o = & g 2 . AMERICAN LEGION
4,500 Wiestpark Or to N8 EXP_5.000 L - ;;l rt.;"._ ",? GP 88,000 oo . b _/I = R e -
EXP 23,200 EXP 18,400 EXP 24,400 ' TIEXP 19,600 \% i 3 /e | (7 EXP 29,200 -
GP 96,800 GP 81,500 i A GP 65,400 g~ GP 134,900 GP 126,600 GP 136,800 GP 124,200 > 125,800
| eeme—— - —mm—
| 46,900 ™ ™~
g
o
[=+]
g 8 2
g F e
=] Z 5 2 =
= = = =
2 i b= = e
a2 w z s = =
z F e
o < z z
a Z 28 o S
= & 83 = @
= ] £ s < <
[ & o2 < o
= [=] B s g %
S - © o =}
Y
@ 193
NOT TO SCALE
Exhibit 7-23a. Freeway 2045 No Build ADT - 1-495
Draft February 2020

Environmental Assessment
7-133



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

EXIT 17 ROUTE 267 EXIT 18/1-495 EXIT 45 EXIT 19
I ST — =17 .
To Dulles/Leesburg . B 1 g ‘l To Washington DC
— = —_
o 2
- 2 B z
q 8 |IEE 2
: o o 3 a
gl = R s
ar
=]
=]
q 3
Bl 5
4 1 = |k
[C] : o b
g
Al =
i 2 DTR 57,350 iy { |
DTR 62,930 DTR ﬂéﬂl ﬂ DTR TEEOIFD DTR TDiCI?G - k E 4 : DTR ZSEZDD DTR Zw DTR 27,060 DTR 33,120
DAAR 20, []69 DAAR 20,060 A i 3 D_.ﬂ\Aﬂ. 5.42 ; 757
DAAR 18,820 3 Sep DAAR 15,280 DAAR 15,280 ; | DAAR 6,190
DTR 63,070 DTR 57,430 DTR 62,030 k v (mil | DTR 30,490 DTR 19,610 TR 24,650 DTR 30,840
A » |15
S
N ¢
d’e \ ! TN 9.430 4/ &
allll E
] i
g 5
ANDERSON ROAD
(=]
2
EXP 9,140 %
s s s
T " s
gl . S I
[ . & -N
Y ° ”Y R Y
~ L
€ L @
NOT TO SCALE
Exhibit 7-23b. Freeway 2045 No Build ADT — Route 267
Draft February 2020 Environmental Assessment

7-134



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

2045 Build ADT Volumes
Sheet 1

D

EXIT 46 EXIT 44 EXIT 43 EXIT 41
- r .
To Richmond a w ' To Baltimore
< = @
-— S £ -] = e
-
[} 3 =Y :
2 o = =
o 5 = =
B o = =
=] E < =
= =] o o
= w = 2
3 [C] =] =]
S | B ] &
“wa S 3
“ <
& = &
16,100 *, é é
WESTPARK DRIVE ™ A o
T .- gt
<y ;
¢;? Y 2,800 7,600
* 22,500 | L 7,400
St BT DL o
| B =,
GP 115,900 GP 89,700 I GP 125,600 GP 118,000 & GP 113,400 % GP 121,000] GP 136,100 R
EXP 27,800 | EXP 21,800 EXP 26,200 [ER [ : &= EXP 47,400
6,000 58 EXP to Westpark Drive 4,401 :éz ;_-;'ul AMERICAN LEGION
Sl Viestpar Drive o NB TP E 700 2 2| T e S . e T L L e
A
EXP 24,100 EXP 19,000 EXP 25,600 R m EXP 46,600 >
il 5h 0
GP 99,800 GP 52,000 4 GP 113,100 GP 103,500 GP 110,900 GP 126,100 GP 113,500 GP 115,100
A e
--------- # .
61,100
a o
g 2 2
g = =
[ Z . 2 =
=2 O« = =
= 5 Gz 5 =
@ = = = o E
z S £z
o < = =
a g 4= =} =]
a
< g 38 g &
s b & 2 3
> 9 =5 < <
w «© [N &= «
8 C - ¥
— R G LaNES
memmeew GF Lane improvements by others ‘ F
o i o G Lane improverments as part of this project
Exigiting E 1
______ Epees s it e (123) 193
i Linad rdonemiasi o AP o NOT TO SCALE

Exhibit 7-24a. Freeway 2045 Build ADT - 1-495

Draft February 2020

7-135

Environmental Assessment



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

Sheet 2

2045 Build ADT Volumes

ROUTE 267 EXIT 18/1-495 EXIT 45

Exisiting GP Lanes

GP Lane improvernants by others
—————— GP Lane impravements a5 part of this praject
Exiziting Express Lanes

Expreds Laned impravements by athers
Express Lanes iImpravements as part of this praject

g

EXIT 17
S
[ UNE"“i..i.-
o c
To Dulles/Leesburg 2 oo
— g
2
= g
9 w
z ]
g &
g
] r
&
(=]
=
=
o
a
- [-%
x
x
s [ 7500
1,000 Al A
_________ SR AR s SN e \ (l"
DOTR 77,000 DTR 83,400 DTR 91600 _~~ | L
& | J
DAAR 24,200 DAAR 16,000 = F
= \ all
T LS ; -
DAAR 27,600 DAAR 27,100 S mae 5,800 10700 DAAR21300 {uc? I T Y
K e e et e o 3 e HEr oz
~ b dg __.‘,k ||;.';‘--.._I: -
S s i S
DTR 94,000 DTR 82,800 DTR73 DTR 81,300 “\ _:'---..:\:;\\{;__ ‘\!’{‘_ ’-.‘Y S 5
DTR 62,100 ~ SoRTsa ! \
———————————— - -1 L
DIR28800 Y9, \f'.\\ Rk :i“:‘: =
i 4 - ol
SO i
13,800 w, 24| g! [
LY lg] = H §
ln|s2 g ":\"
: “\ ils
\+ = o
1 m =1
inals =] (I3
: g“%.'i‘q sl ~
HERYE =
If= 1 w
~al ™} =] !
i o
- -] )
| 2‘} [ =]
N i 2
+ NE sl
sl Y P \
ot 1 | =
ol g =7
i 1
= r]
1 g =
1 a o
! 6 i
— Existing DAGR Lanes Y :
------ (AR improvemnents ! Y

L

[al

z
2
5l

\* IEIPZO.EGUI I,/

EXP 23,100

EMP 25,600

}

4
%

GP 52,000

EXIT 19

3

o

N

To Washington DC
—_—

11,500
y
OTR 19,600 e
DTR 17,700
__________ DAAR 8,500 o'
DAAR 9,000 i I
%
DTR 19,500
DTR 32,400 DTR 41,400
""""" T S e e
N,
\‘\
N,
% DTR 15,000 & b
;? £y
%% DTR 17,700 %™,
N,
é’ !} fH “
N Fl N
o ~,
1’ S
S

GP 45,000

#

ANDERSON ROAD

DOLLEY MADISON BOULEVARD

NOT TO SCALE

Exhibit 7-24b. Freeway 2045 Build ADT — Route 267

Draft February 2020

7-136

Environmental Assessment



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

SOUTHBOUND T

o135 GF

G5 -

S—
= |-495 Express

. -485 GF

~=~ |-495 Express

. |-495 GP
s

845 -

ALL ANALY SIS HOURS
T:45 -
9:45 AWM B:45 AM_ 7:45 ANM

PEAK HOUR

-=- |-495 Express

NORTHBOUND
|-495E2H! s

G445 -

—
1-485 GP ==

|-485 Express —=

1-455 GP ==

|-485 Express —=-

ALL ANALYSIS HOURS
745

845 -

945 AWM B:45 AM  7:45 AM

1-485 GF ==

75 //Z
/)b

Average Density (veh/milln)
<18

18 - 26

26 - 35

35 -45

45 -100 Data Source:
=100 VISSIM Model Outputs

2045 No-Build Conditions
Freeway Density - AM Peak Period

I-495 NEXT &,

&

VIRGINIA
MEGAPROJECTS

December 2019

Sheet 1 of 3

Exhibit 7-25a. 2045 No Build I-495 AM Peak Period Average Densities — Georgetown Pike to Cabin John Parkway

Draft February 2020

7-137

Environmental Assessment



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

SOUTHBOUND T

 1-435 GP

G5 -

~ 1258 Express

1-435 GP
S

SR
~=~ |-495 Express

T:5 -

. 1435 GP

245 AM B:45 AM  7:45 AM

845 -

-=- |-495 Express

ALL ANALYSIS HOURS

PEAK HOUR
T:45 -
845 Am

aaliq uolunuod PI.OI

'-('2')

NORTHBOUND
-455 EEH! e
1485 GP =

G445 -

945 AWM B:45 AM  7:45 AM

|-485 Express —=

1-455 GP ==

|-485 Express -=

ALL ANALYSIS HOURS
745

845 -

1-485 GF =

Average Density (veh/milln)
<18 '
Nl T . = %, VIRGINIA
\\= o 2045 No-Build Conditions I-495 NEXT &, %\%ﬁiAPBOJEm
i __ | Freeway Density - AM Peak Period
— > 100 VISSIM Model Outputs December 2019 | Sheet 2 of 3

Exhibit 7-25b. 2045 No Build 1-495 AM Peak Period Average Densities — Route 123 through Old Dominion Drive

Draft February 2020 Environmental Assessment

7-138



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

SOUTHBOUND T

 1-435 GP

G5 -

= |-495 Express

1-435 GP
==

~=~ |-495 Express

- -486 GP

T:45 -
245 AM B:45 AM  7:45 AM

ALL ANALY SIS HOURS
845 -

TA45-
B:45 AM

PEAK HOUR

= |-495 Express

G445 -

NORTHBOUND
|-495E2H! s
|1-485 GF =

|-485 Express —=

_—
1-455 GP ==

|-485 Express -=-

845 -

ALL ANALYSIS HOURS
745
9:45 AWM B:45 AM_ 7:45 AM

1-485 GF =

Average Density (veh/milln)
<18

18 - 26
26 - 35
35 -45
45 -100
=100

VISSIM Model Outputs

2045 No-Build Conditions
Freeway Density - AM Peak Period

I-495 NEXT &,

I% VIRGINIA

~ MEGAPROJECTS
\WwDOT

Data Source:

December 2019

| Sheet 3 of 3

Exhibit 7-25c¢. 2045 No Build Route 267 AM Peak Period Average Densities

Draft February 2020

7-139

Environmental Assessment



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

SOUTHBOUND T

= |-495 GP

6:45 -

= |-495 Express
- 1-495 GP

7:45 -

== |-495 Express
= 1-495 GP

9:45 AM_8:45 AM_7:45 AM

8:45 -

~ 1495 Express

ALL ANALYSIS HOURS

PEAK HOUR

NORTHBOUND

€3 1495 Express. =
g mie
g 23 1-495 Express >
i m—
Average Density (veh/mi/ln)
<18 '
18- . e 2, VIRGINIA
12 2045 Build Conditions I-495 NEXT \”\%ié_tl;.npno:sﬁs
G M | Freeway Density - AM Peak Period
—_— > 100 VISSIM Model Outputs November 2019 Sheet 1 of 3

Exhibit 7-26a. 2045 Build I-495 AM Peak Period Average Densities — Georgetown Pike to Cabin John Parkway

Draft February 2020 Environmental Assessment
7-140



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

ALL ANALYSIS HOURS

PEAK HOUR

ALL ANALYSIS HOURS

645
7:45 AM

T:45 -

845 -
9:45 AM_8:45 AM

'SOUTHBOUND T

= 1495 GP

=495 Express
495 GP

<1495 press

< 495 GP

- I-!R Expre_s_s‘

NORTHBOUND @

BAl(Q uoluiwoqg p

e

. e

uwn

0 1-495 GP =
3

= 1-495 Express ==
<

w

R 1495 GP >
Lo N
= 1-495 Express -=

n T

33 T55 GP =
[+7]

Average Density (veh/mi/ln)

<18
~—— 18 - 26
26 - 35
w35 -45
45 -100
— >100

2045 Build Conditions
Freeway Density - AM Peak Period

Data Source:
VISSIM Model Qutputs

VIRGINIA

I-495 NEXT \"% MEGAPROJECTS

A\

November 2019

Sheet 2 of 3

Exhibit 7-26b. 2045 Build I-495 AM Peak Period Average Densities — Route 123 through Old Dominion Drive

Draft February 2020

7-141

Environmental Assessment



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

WESTBOUND 267)
n = —
ey = Dulles Toll Road _
=
B o = Dules Arport s
g ~ ~= Dulles Airpart Access Road
=
0 n< = Dulles Toll Road
B Tw
>, M~ N e . Ce
é L == Dulles Airport Access Road
=
=z
<55 = Dulles Toll Road
R .
..(l it = Dulles Airport Access Road
14
2 .=
T w9
X =%
<"
w
o

Dulles Airport Access Road ==

6:45
7:45 AM

Dulles Toll Road >

Dulles Toll Road -

Dulles Airport Access Road —==

9:45 AM _8:45 AM

8:45 -

ALL ANALYSIS HOURS
7:45

Dulles Toll Road >

Average Density (veh/mi/ln)
<18 ,
s | . .y VIRGINIA
e 2045 Build Conditions I-495 NEXT \ﬁ’\%g_gnpnmscrs
— ___ | Freeway Density - AM Peak Period
— > 100 VISSIM Model Oﬁ;ﬁ; November 2019 Sheet 3 of 3

Exhibit 7-26¢. 2045 Build Route 267 AM Peak Period Average Densities

Draft February 2020 Environmental Assessment
7-142




Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

T:45 - G5 -
245 AM B:45 AM 745 AM

ALL ANALY SIS HOURS
845 -

PEAK HOUR

ALL ANALYSIS HOURS
745 645 -

845 -

945 AWM B:45 AM  7:45 AM

SOUTHBOUND T

o135 GF

e
= |-495 Express

. -485 GF

~=~ |-495 Express

. |-495 GP
s

= |-495 Express

NORTHBOUND
|-495E2H! s

E—
|-485 GP =

|-485 Express —=

1-455 GP ==

|-485 Express -=-

1-485 GF =

b

~1.] Average Speed

<10 mph
10 - 20 mph
20 - 35 mph
35 - 50 mph
50 - 60 mph
=60 mph

Data Source:
VISSIM Model Outputs

2045 No-Build Conditions
Freeway Speed - AM Peak Period

2. VIRGINIA
1-495 NEXT $ 4 MEGAPROJECTS
December 2019 | Sheet 1 of 3

Exhibit 7-27a. 2045 No Build I-495 AM Peak Period Average Speeds — Georgetown Pike to Cabin John Parkway

Draft February 2020

7-143

Environmental Assessment



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

SOUTHBOUND T

 1-435 GP

G5 -

~ 1258 Express

1-435 GP
S

SR
~=~ |-495 Express

T:5 -

. 1435 GP

845 -

245 AM B:45 AM  7:45 AM

-=- |-495 Express

ALL ANALYSIS HOURS

TA45-
B:45 AM
—

\

PEAK HOUR

aalIg Uonuod PO, |

'-('2')

NORTHBOUND
|-495E2H! s

—
1-485 GP =

G445 -

945 AWM B:45 AM  7:45 AM

|-485 Express —=

1-455 GP ==

|-485 Express -=

ALL ANALYSIS HOURS
745

845 -

1-485 GF =

Average Speed

<10 mph ”
S s 2045 No-Build Conditions 1-495 NEXT s ‘%\fm’c‘f&;’ﬂiﬂmem
= = AITHPH Freeway Speed - AM Peak Period

50 - 60 mph Data Source:
> 60 mph VISSIM Model Outputs December 2019 | Sheet 2 of 3

Exhibit 7-27b. 2045 No Build I-495 AM Peak Period Average Speeds — Route 123 through Old Dominion Drive

Draft February 2020 Environmental Assessment

7-144



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

G5 -

845 -

ALL ANALY SIS HOURS
T:45 -
9:45 AWM B:45 AM_7:45 AM

PEAK HOUR

ALL ANALYSIS HOURS
745 645 -

845 -

945 AWM B:45 AM  7:45 AM

SOUTHBOUND T

 1-435 GP

= |-495 Express

1-435 GP
Sl

~=~ |-495 Express

tH»BEGP

= |-495 Express

NOR11-I BOUND
495 Express =

1-485 GP =

|-485 Express —=

£
1-455 GP ==

|-485 Express -=-

1-485 GF =

Average Speed

s <iomh _ » A2 VIRGINIA

® M s i 2045 No-Build Conditions I-495 NEXT &, MEGAPROJECTS
D ggggmg: | Freeway Speed - AM Peak Period
)ﬁ]( — > 60mph  VISSIM Modsl Outputs December 2019 | Sheet 3 of 3

Exhibit 7-27¢. 2045 No Build Route 267 AM Peak Period Average Speeds

Draft February 2020

7-145

Environmental Assessment



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

)
SOUTHBOUND @y
@ :',E < 1495 GP
5 3o —
2 © - |-495 Express
T . R
g :E tl-—.‘-%ﬁl‘?
5 ~ 3 = |-495 Express
< = ;
f: w0 < = |-495 GP
- %g e
= ~-495 Express
<

PEAK HOUR

Y NORTHBOUND T
2 2 1495 Express. ==
g 2% Fags 6P =
2% HEE
g 23 1495 Express >
3453 1465 GP >
<
Average ?geedh '
<10 mp )
— . g VIRGINIA
s L 2045 Build Conditions I-495 NEXT Sy MEGAPROJECTS
— | Freeway Speed - AM Peak Period
> 60 mph VISSIM Model Outputs November 2019 Sheet1 of 3

Exhibit 7-28a. 2045 Build 1-495 AM Peak Period Average Speeds — Georgetown Pike to Cabin John Parkway

Draft February 2020 Environmental Assessment
7-146



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

'SOUTHBOUND T

gg: L,',E _-.-|-495G‘|‘P_
3 2% L Erpress
; ..',; ~HassGP
%EE <1495 press.
§ ' 2 < 495 GP
S gg T
..(l [=2]
2 .2
Il
573 -
: :
3
=]
-
o
E.
©
) NORTHBOUND @
€ .z S Rpress —
oI 1495 GP ==
I eg
% = 1-495 Express ==
> 82 T
g ; I-495 Express -
= 1495 GP >
L4 @
Average Speed
<10 mph '
A B . i VIRGINIA
Sl 2045 Build Conditions I-495 NEXT \ﬁ’\%g_gnpnmscrs
2b = E0 meh Freeway Speed - AM Peak Period
=== 50 - 60 mph Data Source:
——— > 60 mph VISSIM Model Outputs November 2019 Sheet 2 of 3

Exhibit 7-28b. 2045 Build I-495 AM Peak Period Average Speeds — Route 123 through Old Dominion Drive

Draft February 2020

7-147

Environmental Assessment



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

ALL ANALYSIS HOURS

PEAK HOUR

ALL ANALYSIS HOURS

7:45 - 6:45 -

8:45 -
9:45 AM_8:45 AM_7:45 AM

T:45 -

7:45 - 6:45 -

8:45 -

WESTBOUND 267)

——
~= Dulles Airport Access Road

~= Dulles TolIBna'g'

~ Dulles Airport Access Road

aules. TollRoad .,

8:45 AM

- Eﬁlles-éi"ppnﬁoue_ss Road

< J
EASTBOUND 267
= =
< Dulles Airport A, ad =
g — ¥
~ Dulles Toll Road =
: Dulles Airport Access Road =
Bl O — — "
= Dulles Toll Road ==
=
: Dmpsmpuﬁﬁwps.? Road -
=
& Dulles Toll Road =

Average Speed
<10 mph
= 10 - 20 mph
= 20 - 35 mph
35 - 50 mph
=== 50 - 60 mph
- > 60 mph

Data Source:
VISSIM Model Qutputs

2045 Build Conditions
Freeway Speed - AM Peak Period

. VRGINIA
I-495 NEXT S’ mecaproscts
\WDOT
November 2019 Sheet 3 of 3

Exhibit 7-28c. 2045 Build Route 267 AM Peak Period Average Speeds

Draft February 2020

7-148

Environmental Assessment



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

et

SOUTHBOUND T
i « -485 GP
EQE_ I
304@ -I-HBE)@IE:
o ®
=
T R ~ Heosce
w T8
ﬁﬁz ~- |-495 Express
g - F - 485 GP
<3y
= = -=- |-495 Express
=1
o
= |
c =
T3s
2"
L -
o

NORTHBOUND
495 Express =

1-485 GP =

2:45 -

1-495 Express =

1-455 GP ==

|-495 Express -=-

ALL ANALYSIS HOURS
3:45
545 PM 4:45 PM 3:45 FM

45 -

1-485 GP >

Average Density (veh/milln)

<18
1820 2045 No-Build Conditions 1-495 NEXT <5 MEGAPROJECTS

;
r
L

/

26 - 35
o | Freeway Density - PM Peak Period
— > 100 VISSIM Model Outputs December 2019 | Sheet 1 of 3

Exhibit 7-29a. 2045 No Build 1-495 PM Peak Period Average Densities — Georgetown Pike to Cabin John Parkway

Draft February 2020 Environmental Assessment
7-149



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

SOUTHBOUND T

« 1-435 GP

2:45 -

345
G545 FM 4:45 PM 345 PM

e
~ 1258 Express

1-435 GP
=5

R
~=~ |-495 Express

4:45 -

. 1-435 GP

ALL ANALYSIS HOURS

-=- |-495 Express

PEAK HOUR

ajuasuimalt (&l

aal1 Uoiuwoed pio |

'pgo_‘d

'-('2')

NORTHBOUND
195 Exprens =
485 GP =

2:45 -

1-495 Express =

ALL ANALYSIS HOURS
3:45
545 PM 4:45 PM 3:45 FM

—
Average Density (veh/milln)
<18 '
o — . - VIRGINIA
\\.,, e 2045 No-Build Conditions I-495 NEXT &, 5 MEGAPROJECTS
. | Freeway Density - PM Peak Period
— > 100 VISSIM Model Outputs December 2019 | Sheet 2 of 3

Exhibit 7-29b. 2045 No Build I-495 PM Peak Period Average Densities — Route 123 through Old Dominion Drive
Draft February 2020

Environmental Assessment
7-150



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

345 2:45 -
G545 FM 4:45 PM 345 PM

ALL ANALY SIS HOURS
4:45 -

345
445 FPM

PEAK HOUR

ALL ANALYSIS HOURS
3:45 2:45 -
545 PM 4:45 PM 3:45 FM

45 -

WESTBOUND 267
- Dulles Toll Road

= Dulles Airport Access Road

atQulesJoll Rosd

= Dulles Airport Access Road

~= Dulles Toll Boagd

= Dulles Airport Access Road

EASTBOUND \287)
Dulles Airport Access Road —=

Dulles Toll Road ==

Duliss Airpart Agzsss Road ==

Dulles Toll Road =

Dulles Airport Access Road —==

Dulles Toll Road ==

Average Density (veh/milln)
<18

18 - 26

26 - 35

35 -45

45 -100

Freeway Density - PM Peak Period

2045 No-Build Conditions I-495 NEXT &,

g

VIRGINIA
MEGAPROJECTS

Data Source:

=100 VISSIM Model Qutputs December 2019

Sheet 3 of 3

Exhibit 7-29c¢. 2045 No Build Route 267 PM Peak Period Average Densities

Draft February 2020

7-151

Environmental Assessment



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

SOUTHBOUND 7
2 SE <1495 GP
2 & = 1495 Express
I = .
0w = l495GP
g "3 == |-495 Express
24k e
-4 %3 ~ 1495 Expross
<
L3 2 2
J <
95
x 193 . e
o .= :
I :: 0
o
il
NORTHBOUND -
£,z m@
g% F495 6P >
358 T
=R} T
L
Average Density (veh/milln)
<18 '
— . e &, VIRGINIA
b 2045 Build Conditions I-495 NEXT \”\%Egnpnmsﬂs
ot | Freeway Density - PM Peak Period
—_— > 100 VISSIM Model Outputs November 2019 Sheet 1 of 3

Exhibit 7-30a. 2045 Build 1-495 PM Peak Period Average Densities — Georgetown Pike to Cabin John Parkway

Draft February 2020 Environmental Assessment
7-152



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

'SOUTHBOUND T
w F - 1495 GP
§ a3 T
I = - 495 GP
® L3 —_—
% gg ~ 1495 Express
= ~ 1495 GP
5% T s
<
N :Lm\“"‘\\\_\‘ - 3
BT 2
: 3 z
e € < “’Q
S | G @
7 : = OB
" - =
g . E ‘\&F masEss
Z%e N \495/
ﬁ = il 3 bt o :
o ” i ¢ :
f 123 8 3
- 0’5
Mil
NORTHBOUND o

g E:r I-J&?GP--
: L]
2.2 -495 Express ==
e p 1-495 GP >
g oE 1-495 Express =
33% FELCE
<

Average Density (veh/mi/ln)

<18 '
M- . .y VIRGINIA
e 2045 Build Conditions I-495 NEXT \ﬁ’\%g_gnpnmscrs

_— Freeway Density - PM Peak Period

— 45 - 100 Data Source:

— > 100 VISSIM Model Outputs November 2019 Sheet 2 of 3

Exhibit 7-30b. 2045 Build I-495 PM Peak Period Average Densities — Route 123 through Old Dominion Drive

Draft February 2020

7-153

Environmental Assessment



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

WESTBOUND 267)

n = —

€ 2o = Dulles Toll Road

3 *¥ = Dulles Arpor Access Roed
=

0 no = Dulles Toll Road

0 T

b & s . -

é - == Dulles Airport Access Road
=

=z

<Ec ~- Dulles Toll Road

- ¥ m— ——

..(l = Dulles Airport Access Road

4

2 .=

Ted

X @

q( =t

w

o

Dulles Airport Access Road ==

245 -

Dulles Toll Road =

Dulles Toll ﬁ_n.ﬂ'd.""

Dulles Airport Access Road —==

4:45 -

ALL ANALYSIS HOURS
3:45
5:45 PM_4:45 PM_3:45 PM

Dulles Toll Road >

Average Density (veh/mi/ln)
<18 ,
e | . i VIRGINIA
e 2045 Build Conditions I-495 NEXT \ﬁ’\%g_gnpnmscrs
— | Freeway Density - PM Peak Period
— > 100 VISSIM Model Oﬁ;ﬁ; November 2019 Sheet 3 of 3

Exhibit 7-30c. 2045 Build Route 267 PM Peak Period Average Densities

Draft February 2020 Environmental Assessment
7-154




Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

SOUTHBOUND T

- 1-43E GP

2:45 -

e
= |-435 Express

< 485 GP

~=~ |-495 Express

-« 485 GF

345
G545 FM 4:45 PM 3:45 PM

4:45 -

-=- |-495 Express

ALL ANALYSIS HOURS

PEAK HOUR

NORTHBOUND
495 Express =

1-485 GP =

2:45 -

1-495 Express =

1-455 GP ==

|-485 Express -=-

ALL ANALYSIS HOURS
3:45
545 PM 4:45 PM 3:45 FM

45 -

1-485 GP =

~1.] Average Speed

<10 mph
1020 mpn 2045 No-Build Conditions 1-495 NEXT <o MEGAPROJECTS

;
r
L

/

m— 20 - 35 mph
e s s | Freeway Speed - PM Peak Period
—— >60mph  VISSIM Model Outputs December 2019 | Sheet 1 of 3

Exhibit 7-31a. 2045 No Build 1-495 PM Peak Period Average Speeds — Georgetown Pike to Cabin John Parkway

Draft February 2020 Environmental Assessment
7-155



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

SOUTHBOUND T

« 1-485 GP

2:45 -

345
G545 FM 4:45 PM 345 PM

~ 1258 Express

1435 GP
h

R
~=~ |-495 Express

. 1435 GP

4:45 -

-=- |-495 Express

ALL ANALYSIS HOURS

F:45 -
]

PEAK HOUR

supai] Al
sl B

aaliq Uolnnuocd PO |

'peo‘d

'-('2')

NORTHBOUND
BOUND &

s
1-485 GP =

2:45 -

1-495 Express =

1-455 GP ==

|-4895 Express -=

ALL ANALYSIS HOURS
3:45
545 PM 4:45 PM 3:45 FM

45 -

1-485 GP =

Average Speed

<10 mph p
for-20ien 2045 No-Build Conditions 1-495 NEXT s ‘%ﬁ%ﬂimem
< s | Freeway Speed - PM Peak Period

> 60 mph VISSIM Model Outputs December 2019 | Sheet 2 of 3

Exhibit 7-31b. 2045 No Build I-495 PM Peak Period Average Speeds — Route 123 through Old Dominion Drive

Draft February 2020 Environmental Assessment

7-156



Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

2:45 -

4:45 -

ALL ANALY SIS HOURS
345
545 PM 4:45 PM 3:45 PM

PEAK HOUR
3:45
4:45 PM

2:45 -

ALL ANALYSIS HOURS
4.45- 345
545 PM 4:45 PM 3:45 FM

WESTBOUND 267
- Dulles Toll Road

= Dulles Airport Access Road

atQulesJoll Road

== Dulles Airport Access Road

=t Qulles Toll Baad

= Dulles Airport Access Road

)

i M e i
EASTBOUN

Dulles h'murt Access Road ==

Dulles Toll Road ==

Dulles Airport Access Road

Dulles Toll Road =

Dulles Airport Access Road ==

Dulles Toll Road ==

)
| &
ul §
§
Y
x
L

Average Speed
<10 mph
10 - 20 mph
20 - 35 mph
35 - 50 mph
50 - 60 mph
=60 mph

2045 No-Build Conditions
Freeway Speed - PM Peak Period

I-495 NEXT &,

I% VIRGINIA

 MEGAPROJECTS
\WwDOT

Data Source:
VISSIM Model Outputs

December 2019

| Sheet 3 of 3

Exhibit 7-31¢. 2045 No Build Route 267 PM Peak Period Average Speeds

Draft February 2020

7-157

Environmental Assessment



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

SOUTHBOUND @
e SE 1495 GP
3 N3 = 1-495 Express
; - < H495 GP
n T2
X " =~ |-495 Express
L ;
Tuk 495 GP
-4 %3 — 1495 Expross
<
< P 5
J <
95
g 193 &
(=] =
T el S 0
%33
&
il
2 ; NORTHBOUND gy
E 5% 1-45 GP >
3% e
I
Average Speed '
<10 mph :
i A B . oy VIRGINIA
Ecldgi 2045 Build Conditions I-495 NEXT \”\%ié_tl;.npno:sﬁs
=o~-smeh Freeway Speed - PM Peak Period
=== 50 - 60 mph Data Source:
> 60 mph VISSIM Model Outputs November 2019 Sheet 1 of 3

Exhibit 7-32a. 2045 Build 1-495 PM Peak Period Average Speeds — Georgetown Pike to Cabin John Parkway

Draft February 2020 Environmental Assessment
7-158



Traffic and Transportation Technical Report 1-495 Express Lanes Northern Extension

'SOUTHBOUND @
0 g —— ~ H495GP_
§ a3 T
; L E ~ F495GP
g 33 = 1495 Express.
= B 495 GP
j gg +|-!§5 Exprs_s__s‘
<
. Ny I | .
/ . PPt _ & A
" .A \: L |I Z
h:: X e j'. @‘Q
RER, G ; - "
7 1 % .7 ol O o
— = W . ; _"' e5 )" 3 -~ A
x ¢ -°‘§i\ - : i 9 L/ | ; Z ;
S = = Dert s ¥ 0 3 ; —\ = ——
: TR g '\ - . T T
E i i 3 ; d'l - ‘ ol Ir g = ..
= 3 ? s
i : 1238 | ‘ 9
-~ 4 0!5
e Mil
9 NORTHBOUND vgy
g E:’ H&?GP-- —
Sy
% ol 1-495 Express ==
g i I-495 Express -
33% —
4 495 GP
Average Speed
<10 mph '
— . . VIRGINIA
Sl 2045 Build Conditions I-495 NEXT \ﬁ’\%g_gnpnmscrs
e Freeway Speed - PM Peak Period
— 5 mph Data Source:
——— > 60 mph VISSIM Model Outputs November 2019 Sheet 2 of 3

Exhibit 7-32b. 2045 Build I-495 PM Peak Period Average Speeds — Route 123 through Old Dominion Drive

Draft February 2020 Environmental Assessment
7-159




Traffic and Transportation Technical Report

1-495 Express Lanes Northern Extension

WESTBOUND L7

® . E = Dulles Toll Road

o I ———

2 ] - Dulles Akjpprlm;cas; Road
. =

® Sa - EH lles Edll'ﬁﬁ'g'

n 39

b - E = = e

._<.| = == Dulles Airport Access Road
. =

z .0

=%.Pulies Toll Road

538 =

..4:1 ? == Dulles Airport Access Road

i

3 .=

Ten

X =T

( =

w

o

EASTBOUND 267

245 -

T——
Dulles Toll Road =

Dulles AfportAccess Road =

Dulles Toll Road ==
Dulles Airport Access Road =

ALL ANALYSIS HOURS
4:45-  3:45
5:45 PM_4:45 PM_3:45 PM

Dulles Toll Road =

Average Speed
<10 mph
= 10 - 20 mph
= 20 - 35 mph
35 - 50 mph
=== 50 - 60 mph
- > 60 mph

Data Source:

VISSIM Model Outputs

2045 Build Conditions
Freeway Speed - PM Peak Period

. VRGINIA
I-495 NEXT S’ mecaprosects
\WDOT
November 2019 Sheet 3 of 3

Exhibit 7-32¢. 2045 Build Route 267 PM Peak Period Average Speeds

Draft February 2020

7-160

Environmental Assessment



[-495 Express Lanes Northern Extension Traffic and Transportation Technical Report

CHAPTER 8.0  EXISTING AND FUTURE SAFETY ANALYSIS

The project Traffic Operations Study Area is regularly characterized by heavy congestion, most especially
in the area of the GWMP interchange and the ALMB on the northern portion of the corridor and the Route
267 interchange on the southern end. This congestion, most prevalent during the morning and evening peak
periods, creates strong potential for crashes, especially multi-vehicle crashes such as rear end and sideswipe
collisions. This congestion also regularly causes drivers to seek alternate routes on surrounding arterials,
collectors, and residential streets in an attempt to reduce or avoid delay. This re-routing creates increased
safety risks on those diversion routes that can also have negative safety impacts.

This chapter summarizes the following assessments of Traffic Operations Study Area safety:

e Existing conditions — crash frequencies (expressed in number of crashes per year) and crash rates
(expressed in number of crashes per 100 million VMT for freeway segments or per million entering
vehicles for intersections) based on historic crash data for the corridor

*  Future No Build and Build conditions — predicted future crash probabilities, expressed in crash
frequencies and crash rates, using HSM-based tools including:

ISATe for GP freeway segments and interchanges
Project-specific SPFs for Express Lanes segments
HSM spreadsheets for arterial intersections

The methodology applied for the existing and future safety analyses is documented in Chapter 2.

This section provides a summary of existing conditions total crashes along [-495, crash frequencies and
rates for individual freeway sections of 1-495, and trends for crash severity and type for individual freeway
sections of [-495. It also contains a summary of crash history data for the Route 267 and GWMP corridors
as well as arterial intersections. A detailed review of crash history throughout the entire Traffic Operations
Study Area, including point maps of individual crash locations, is provided in the Existing Conditions
Technical Report (VDOT, 2019a).

8.2.1 1-495 Corridor Crash History Summary

Existing Conditions Crash History Totals

Over the five-year period analysis period, there were a total of 1,736 crashes reported on the 4.6-mile section
of 1-495 (northbound and southbound) between the Route 7 interchange and the ALMB over the Potomac
River. This section of 1-495 includes the [-495 GP lanes, approximately 2.85 miles of the [-495 Express
Lanes between Route 7 and the current northern terminus north of the Dulles Toll Road interchange, and
approximately 22 ramps to and from 1-495. During this five-year period, there were no fatal crashes, 455
injury crashes, and 1,281 property damage only (PDO) crashes reported in the freeway corridor.

Of the 1,736 of crashes reported within the study area between 2013 and 2017, the predominant crash type
along the 1-495 corridor is Rear-End-type crashes. Approximately 59 percent of all crashes were Rear-End
collisions, compared to 22 percent Side-Swipe (same direction) crashes, 8 percent Angle crashes, 8 percent
Run-Off-Road crashes, and 3 percent Other crashes.

Environmental Assessment Draft February 2020
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Existing Conditions Crash Frequencies by Freeway Facility
The following summarizes crash frequencies along the [-495 corridor in terms of total crashes per mile per
year.

e Crash frequencies are much lower in the Express Lanes than the GP lanes, with reported crash
frequencies in the northbound direction ranging between 0 and 1.8 crashes per year per quarter-
mile section and in the southbound direction ranging from 0 to 1.6 crashes per year per quarter-
mile section.

* In the northbound GP lanes, nearly all segments analyzed average at least 10 crashes per year per
quarter-mile section. The highest crash frequencies were near the Route 193 interchange, where
one quarter-mile segment experiences more than 17 crashes per year, and near the merge from the
GWMP on-ramp, which experiences nearly 20 crashes per year in a single quarter-mile segment.

* In the southbound GP lanes, crash frequencies are lower than in the northbound direction, likely
due to less severe congestion experienced. Crash frequencies range from approximately 3 to 12
crashes per year per quarter-mile segment, with the highest crash rates near the southbound oft-
ramps to Route 267 (9.8 crashes per year) and near the southbound off-ramps to Route 123 (12.0
crashes per year).

e The southbound [-495 GP lanes within the study area included only two quarter-mile sections that
had 9 or more crashes per year. By comparison, the northbound 1-495 GP lanes within the study
area had 15 quarter-mile sections that had 9 or more crashes per year. There were 594 reported
crashes on the southbound GP lanes within the study area and 1,106 reported crashes on the
northbound GP lanes.

Existing Conditions Crash Rates by Freeway Facility

The following summarizes crash rates along the 1-495 corridor in terms of total crashes per 100 million
vehicle miles traveled (VMT). Crash rates consider the influence of vehicular flows on crash occurrence
and can be considered a normalization accounting for traffic volumes. Figure 8-1 shows the crash rates for
the northbound and southbound Express Lanes, while Figure 8-2 provides the crash rates for the
northbound and southbound GP lanes.

* In the northbound Express Lanes, one section exceeds a crash rate of 150 crashes per 100 million
VMT; in the southbound Express Lanes, six sections exceed this rate. Within the Traffic Operations
Study Area, there are more merges, diverges and weaving areas associated with the southbound
Express Lanes compared to the northbound Express Lanes. Notably, there is one section of the
southbound Express Lanes where two ramps merge in close proximity followed by a downstream
off-ramp. This section had the highest crash rate of all the Express Lanes sections. The southbound
Express Lanes also have more frequent changes in horizontal and vertical alignment, in addition to
more access points.

* In the northbound GP lanes, there were eight sections that had reported crash rates exceeding 150
crashes per 100 million VMT. One northbound GP section had a crash rate of over 500 crashes per
100 million VMT: the section including the left-hand exit ramp to westbound Route 267 and the
merge of the on-ramp from eastbound Route 267. Frequently queueing from downstream in the
northbound GP lanes extends into this area. Consequently, the geometric conditions, coupled with
the heavy traffic flows (for both of these ramp movements) and congestion all contribute to this
location’s very high crash rate.

Draft February 2020 Environmental Assessment
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* In the southbound GP lanes, there were no sections that have reported crash rates exceeding 150
crashes per million VMT.
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Figure 8-1. Crash Rates per Million VMT for 1-495 Northbound and Southbound Express Lanes (2013-2017)
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Summary of I-495 Crash History and Safety Issues

Northbound 1-495 GP Lanes

The crash rate for northbound 1-495 from Route 7 to the ALMB is worse than the southbound crash rate
between the same termini. Moreover, the crash rate for this northbound section is approximately 100 percent
higher than the statewide crash rate. The injury crash rate is 25 percent higher than the statewide injury
crash rate. There were no fatalities reported. The northbound section includes the current northern terminus
of the 1-495 Express Lanes, 5 merges, 4 diverges, and a dynamic shoulder use lane. Over 70 percent of the
crashes in all basic, diverge, and merge segments are PDO crashes in the northbound direction. The
predominant type of crashes in all basic, diverge, and merge segments are Rear-End and Same-Direction
Side-Swipe crashes. Traffic congestion in the study area influences the safety conditions. Rear-End and
Side-Swipe crashes tend to typically be prominent in congested corridors.

The following three segments of I-495 experience the highest number of Rear-End crashes:

*  Northbound 1-495 from Route 267 to Route 193, with 145 crashes;
*  Northbound I-495 from the off-ramp to Route 193 to the on-ramp from Route 193, with 67 crashes
*  Northbound 1-495 from the off-ramp to GWMP to the on-ramp from GWMP, with 60 crashes.

Each of these segments is located on northbound 1-495 from the Route 267 interchange to near the GWMP
where the northbound part-time shoulder lane currently terminates. A dynamic shoulder running lane was
added in 2015, with a majority of the construction occurring from 2014 to 2015. This shoulder use lane
drop contributes to increased turbulence in the traffic stream, creating the higher potential for Rear-End
crashes to occur due to the stop-and-go nature of traffic operations in this area. This is further exacerbated
by the long upgrade section north of the ALMB, which continues to the River Road interchange.

Northbound 1-495 Express Lanes

Compared to the statewide average crash rates from 2013 through 2017 for interstate facilities within
Virginia, the crash rate for the northbound Express Lanes section of [-495, exclusive of the existing northern
terminus and the transition section to the GP lanes, was approximately 17 percent lower. The injury crash
rate is 71 percent lower than the statewide injury crash rate. There were no fatalities reported. This can be

attributed to the reduced congestion and improved LOS offered to commuters using the Express Lanes.

Southbound 1-495 GP Lanes

Compared with the statewide average crash rates from 2013 through 2017 for interstate facilities within
Virginia, the southbound section of 1-495 between the ALMB and Route 7 exhibited an approximately 11
percent lower crash rate. The injury crash rate is 42 percent lower than the statewide injury crash rate. Over
the five-year period, there were no fatal crashes reported. The southbound section includes the separated
C-D roadway that provides access to the GWMP, which is operated and maintained by the NPS, and Route
193. The predominant type of crashes in all basic, diverge, and merge segments are Rear-End and Same-
Direction Side-Swipe crashes. It is observed that diverge segments have an almost equal number of Rear-
End and Side-Swipe crashes. This implies that in addition to the congestion, the merging and lane-changing
maneuvers executed influence traffic safety in the study area.

Southbound 1-495 Express Lanes
Compared with the statewide average crash rates from 2013 through 2017 for interstate facilities within

Virginia, the southbound Express Lanes section of -495 exhibited an approximately 27 percent lower crash

Draft February 2020 Environmental Assessment
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rate. The injury crash rate is 55 percent lower than the statewide injury crash rate. There were no fatalities
reported. This can be attributed to the reduced congestion and improved LOS offered to commuters using
the Express Lanes.

8.2.2 Route 267 Crash History Summary

Further analysis was conducted on the section of the Dulles Toll Road/Dulles Connector Road (DTR/DCR)
for the 2.5-mile mainline segment in the area of the 1-495 Interchange (Exit 18). The analysis was broken
up into the DTR/DCR mainline and Exit 18 off-ramps to [-495. The analysis included a six-year period
from 2013-2018 which are the most complete years available at the time of analysis. During this period,
there were 181 reported crashes on the DTR/DCR mainline, 61 crashes reported on the eastbound ramps to
1-495, and 10 crashes reported on the westbound off-ramp to 1-495 northbound.

From the analysis, five “Hot Spots”, shown in Figure 8-3, were identified which in total account for 44
percent of all crashes along the DTR/DCR study area:

*  Hot Spot 1 coincides with the westbound approach to the mainline toll plaza. Rear-End and Side-
Swipe crashes combined comprise 85 percent of overall crashes at this location.

*  Hot Spot 2 coincides with the westbound weave area between the 1-495 and Spring Hill Road
interchanges. Traffic is entering from the right from the heavy movement from [-495 southbound
and is exiting to the right to access Spring Hill Road. Additionally, traffic is exiting to the left to
access the Dulles Airport Access Road, and additional traffic is merging to the left to access the
higher-speed EZ-Pass lanes at the downstream toll plaza. Notably, Rear-End and Side-Swipe
crashes comprise 87 percent of overall crashes at this location.

*  Hot Spot 3 coincides with the diverge area of the eastbound DTR and Exit 18 ramps to I-495, which
represents a major decision point for drivers. Rear-End and Side-Swipe collisions are common,
especially during congested periods. Approximately 91 percent of the collisions in this location
are Rear-End and Side-Swipe type collisions.

* Hot Spot 4 coincides the eastbound weave area between the merge from southbound 1-495 to
eastbound DTR and the diverge to Exit 19 (Route 123). Exit 19 frequently sees significant
congestion during peak periods due to spillback from the heavy loop ramp to Route 123
northbound. Rear-End and Side-Swipe type collisions comprise 79 percent of total crashes.

*  Hot Spot 5 is just downstream from Hot Spot 3 and coincides with the diverge area of the Exit 18
ramps where drivers must properly lane position for the exit onto either northbound or southbound
1-495. It has a similar pattern of Rear-End and Side-Swipe collisions; however, it does have
additional presence of Fixed Object — Off Road collisions associated with the horizontal curvature
of the segment. Overall, 68 percent of the total crash activity is Read-End and Side-Swipe type
collisions, while 28 percent of the crashes are Fixed Object - Off Road.

Environmental Assessment Draft February 2020
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8.2.3 George Washington Memorial Parkway Crash History Summary

For thorough analysis of the entire project area, crash data was requested from the National Park Service
(NPS) for the George Washington Memorial Parkway (GWMP) from the 1-495 interchange to the Turkey
Run Turnaround Ramps. Complete NPS data was provided for calendar years 2014-2017 which were the
most recent full years available. NPS crash data include date/time, severity, and GPS locations of
investigated incidents. Details, such as type of collision or diagrams of the crash, were not available from
the data received. A summary of crashes by year and severity is shown in Table 8-1.

George Washington Mem Pkwy
Crashes

PDO Injury Total
2014 76 5 81
2015 78 13 91
2016 70 5 75
2017 86 5 91

The data indicate the two primary areas of significant activity are the ramps to and from the Turkey Run
turnaround and the gore area for westbound GWMP to the [-495 ramps. The crash frequency of the Turkey
Run Ramps is likely due to limited geometrics and very short acceleration and deceleration lanes. The
crash activity at the gore area may be due to late lane changes or unsafe diverging maneuvers by motorists.

Based on the number of crashes, calculations were performed to determine the segment crash rate. The rate
was calculated on the segment from 1-495 to the eastern most ramps for the Turkey Run Turnaround and
utilized existing traffic volumes. The segment crash rate is 2.13 crashes per million VMT and 0.18 injuries
per million VMT.

8.2.4 Arterial Intersections Crash History Summary

As traffic continues to encounter increasing levels of congestion, some drivers seek alternative routes to
avoid the congestion. As a result, there are several intersections on the arterial streets within the vicinity of
the interstate freeway that have experienced high annual crash frequencies and intersection crash rates. At
several of these intersections, the intersection crash rate is significantly higher than the statewide
intersection average crash rates for similar intersections. A total of 28 intersections were identified and
assessed in terms of safety. A total of 1 fatal crash, 205 injury crashes, and 306 property damage only (PDO)
crashes were reported over the five-year period at these 28 intersections. The average annual number of
crashes per year per intersection varied from 1 to 16 intersection crashes per year. The associated
intersection crash rates varied from 0.07 to 1.18 intersection crashes per million entering vehicles.

Additionally, the following existing conditions trends were observed along arterials:

* Figure 8-4 and Figure 8-5 show that the intersections of Route 123 (Chain Bridge Road) with
Tysons Boulevard and Old Meadow Road have high crash rates and crash frequencies. Both
intersections are adjacent to 1-495 with several high traffic volume generators nearby. Both
intersections experience heavy traffic congestion, leading to increased crashes.

Environmental Assessment Draft February 2020
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* Across all intersections in the Traffic Operations Study area, approximately 40 percent of
intersection crashes are injury crashes, which is notably high.

*  Most of the crashes are either Rear-End crashes or angle crashes. Therefore, it can be inferred that
heavy congestion primarily contributes to the intersection crashes in the study area.

* Based on the analysis of the reported crash data for this five-year period, environmental factors as
lighting, weather, and pavement condition did not significantly affect the safety performance of the
intersections.

Draft February 2020 Environmental Assessment
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Intersection Crashes per Year (2013-2017)
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The operations and design elements of a proposed freeway system or interchange design project affect
safety performance. Through the use of the principles and concepts in the HSM and safety analysis tools
including ISATe, a project-specific SPF, and Extended HSM Spreadsheets, the project study team evaluated
the safety impact of changes to the design. HSM methods and tools were used to predict the safety
performance of design alternatives.

Section 8.2 summarized the results of the existing conditions safety evaluation and determination of
potential for safety improvement at locations within the Traffic Operations Analysis Study Area.
Additionally, the intent of the safety analysis is to provide insight into detailed design elements and aid in
refining the Preferred Alternative during the design phase of project development. To address this second
item, future conditions safety analysis was performed for the No Build and proposed Build conditions for
both 2025 and 2045 analysis years for four configurations: 2025 No Build, 2025 Build, 2045 No Build, and
2045 Build. Note that, as discussed in Chapter 5 (for No Build conditions) and Chapter 6 (for Build
conditions), various elements proposed to be in place by 2045 are not assumed to be in place by 2025.
Additionally, for the 2025 No Build and Build scenarios only, it was determined upon consultation with
VDOT that crash predictions would be based on a scenario in which the Maryland managed lanes system
is not yet constructed. This assumes a conservative “worst case” condition for safety analysis for 2025.

8.3.1 Evaluation Approach and Process

Crash Prediction on Freeway and Ramp Segments Using ISATe

The Interchange Safety Analysis Tool-Enhanced (ISATe) was used to evaluate and compare the expected
safety performance of freeway and ramp segments. ISATe enables prediction of interchange safety
performance (including mainline segments, ramp segments, and ramp terminal intersections). It was
adopted for use in the HSM as a crash prediction method for predictive safety performance of freeways and
interchanges. (It should be noted that this specific tool is cited by FHWA as an example, and not as an
endorsement over others).

To align with the national emphasis on addressing fatal and severe injury crashes, the [-495 NEXT safety
performance evaluation focused on predicting the number of KAB crashes (K is a fatal crash, A is an
incapacitating injury crash, and B is a non-incapacitating injury crash) expected for each alternative (No
Build and Build) for 2025 and 2045. The project study team did not calculate the societal costs associated
with the number of predicted crashes over the study periods; however, it may be performed at a later date.

Crash Prediction on the Express Lanes Using Safety Performance Functions (SPFs)

For evaluating Express Lanes freeway segments, a project-specific SPF was developed. In developing the
SPF, it is important to recognize the underlying assumptions on which the new relationships were based.
These included the following:

*  Because [-495 Express Lanes operate within an uncongested regime, SPFs would be directly related
to AADT as a dependent variable within certain thresholds.

e Traffic volumes and crash history for the existing [-495 Express Lane sections for the most recently
available 5 years (January 1, 2013 through December 31, 2017) were deemed adequate from a
historical perspective and used to develop new SPFs for the Express Lanes directional segments
consisting of two lanes.

Environmental Assessment Draft February 2020
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The salient features of the crash data, from which the SPF were developed, are described as follows:

* A total of 396 crashes were reported over a period of 5 years on the [-495 Express Lanes.

*  Of those 396 reported crashes, 49 reported crashes occurred within the Diverge Segments and 45
reported crashes occurred within the Merge Segments. The remaining 302 reported crashes
occurred on the Basic and Weave Segments.

A series of statistical models were developed to predict crashes. The primary independent variables used
in the regression analyses were AADT, segment length and segment type (Merge, Diverge or Basic/Weave).
The number of predicted crashes per year was the dependent variable in each model. The following
functional forms for SPFs were tested:

Group 1 (Each model included segment length as one of the independent variables):

All reported crashes as a function of AADT, segment length and segment type
All reported crashes as a function of AADT and segment length

Basic and weave segment crashes as a function of AADT and segment length
Merge segment crashes as a function of AADT and segment length

Diverge segment crashes as a function of AADT and segment length

MRS

Group 2 (None of the models included section length as an independent variable)

All reported crashes as a function of AADT and segment type
All reported crashes as a function of AADT

Basic and weave Segment Crashes as a function of AADT
Merge segment crashes as a function of AADT

Diverge segment crashes as a function of AADT

A

The results of the statistical regression modelling were as follows:
Group 1:

1. All Crashes as a function of AADT, segment length and segment type: Segment type was
insignificant.

2. All Crashes as a function of AADT and segment length: All variables were significant.

3. Basic and Weave Segment Crashes as a function of AADT and segment length: All variables were
significant.

4. Merge Segment Crashes as a function of AADT and segment length: All variables were
insignificant.

5. Diverge Segment Crashes as a function of AADT and segment length: AADT was insignificant.

Group 2:

1. All Crashes as a function of AADT and segment type: AADT and segment type variables were
insignificant.

2. All Crashes as a function of AADT: All variables were significant.
3. Basic and Weave Segment Crashes as a function of AADT: All variables were insignificant.
4. Merge Segment Crashes as a function of AADT: All variables were insignificant.
5. Diverge Segment Crashes as a function of AADT: All variables were insignificant.
Draft February 2020 Environmental Assessment
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The results of the statistical modeling results and the statistical model forms were included a previous
technical memorandum titled Development of Safety Performance Functions (SPFs) for 1-495 Express
Lanes. This memorandum is provided as Appendix J. The results show that SFP2 in Group 1 and SPF7 in
Group 2 were the only models in which all of their independent variables were found to be statistically
significant. Of the two, SFP2 in Group 1 had a much higher R-squared value, which reflects a better
“goodness of fit,” compared to SPF7 in Group 2. Intuitively, predicted crashes should have a direct
correlation to AADT and roadway segment length. The models in the Highway Safety Manual for crash
prediction are also very similar in form but with different coefficients.

On the basis of the analysis conducted, the proposed SPF for Express Lanes on [-495 is given below for the
non-linear and linear regression models.

Regression: Expectation (Crashes;;) = exponential (0.011022579 + 0.987113593 * In(Segment Lengthi,)
+0.141283034 * In(AADT;))

Linear Regression: Expectation (Crashesi;) = 0.550840245 + 4.130999289 * Segment Length i) -
0.000121228 * AADT i)

Where:
Crashes;; = Crashes/year on Segment i for Time period t,
Segment Length;; = Segment Length on Segment i for Time period t and
AADT;; = Average Annual Daily Traffic on Segment i for Time period t.

The non-linear regression form had an R-squared value of 0.51 and the linear regression form had an R-
squared value of 0.564; therefore, the linear regression model form was chosen due to the better R-squared
value. There was a challenge with linear regression model for a limited number of cases where the model
had a negative prediction of crashes. To fix that challenge, the form of the linear regression model was
modified to be the max value of 0 and linear regression predicted crashes; this change in the model form
solved the challenge by replacing negative prediction of crashes with zero. The R-squared for the modified
form continued to be 0.564.

On the basis of the analysis conducted, the proposed SPF for Express Lanes on 1-495 is given below:

Expectation (Crashes;;) = Max[0.550840245 + 4.130999289 * Segment Length;,) -0.000121228 *
AADT;y), 0]

Where:
Crashes;; = Crashes/year on Segment i for Time period t,
Segment Length;; = Segment Length on Segment i for Time period t and
AADT;; = Average Annual Daily Traffic on Segment i for Time period t.
This equation applies to all Freeway sections: Merge, Diverge, Basic, and Weave.

Appendix J includes a comparison of the actual crashes and predicted crashes for all segments of the
Express Lanes in the existing conditions. The comparison shows the difference in the total crashes
predicted using linear regression model versus actual crash performance is less than 1 crash in five years
for existing conditions. The proposed SPF for [-495 Express Lanes can be used for the prediction of crashes
for future No Build and Build alternatives for the 1-495 NEXT project.

Environmental Assessment Draft February 2020
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Crash Prediction on Arterials using Extended HSM Spreadsheets

Extended HSM Spreadsheets were used to conduct safety analysis for arterial intersections within the
Traffic Operations Study Area. The HSM spreadsheets are applicable for Rural Two-Lane, Two-Way
Roads (HSM Chapter 10); Rural Multilane Highways (HSM Chapter 11); and Urban and Suburban
Arterials (HSM Chapter 12). The tool predicts crashes by roadway segment and intersection.

8.3.2 Total Crash Prediction

In Table 8-2, the crash frequency results from the 2025 No Build and Build conditions are compared with
the crash frequency results from the 2045 No Build and Build conditions. These numbers represent the total
predicted crashes in the Traffic Operations Study Area, including GP lanes, Express Lanes, and arterials.
The total number of predicted crashes per year is anticipated to decrease in the 2045 No Build case
compared to the 2025 No Build case due to CLRP improvements included within the study area (including
the Maryland Traffic Relief Plan). Similarly, the total number of predicted crashes per year is anticipated
to decrease in the 2045 Build case compared to the 2025 Build case. The improvements to [-495 on the
Maryland side of the river were assumed to be in place for both No Build and Build conditions for 2045
only.

Table 8-2. Total 1-495 Traffic Operations Study Area Predicted Crash Frequency Summary

Total General Purpose, Express,
and Arterial Intersection

Scenario Predicted Crash Frequency
(crashes/year)
Total
No Build 278.1 583.3 861.4
2025
Build 280.2 588.2 868.4
No Build 254.9 563.2 818.1
2045
Build 226.8 426.1 652.9

8.3.3 Freeway Crash Prediction by Segment

Crash Analysis Zones Overview

Predicted crash frequencies and crash rates were calculated for individual freeway segments. For
reporting purposes, these metrics were aggregated into interchange zones and/or segment zones within the
Traffic Operations Study Area. Below is a description of limits for the various crash analysis zones.

* 1-495 Interchanges
* 1-495/Route 123 and 1-495/Route 267 interchanges were combined as one zone. These
two interchanges were grouped together because of their close proximity and
interconnectedness, especially in the 2045 scenarios in which C-D roads provide
connectivity between the interchanges. See Figure 8-6 for limits of 1-495 Interchange
Zone: Route 123 and Route 267 Combined.
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1-495/Route 193 and [-495/GWMP interchanges were also combined as one zone for
similar reasons. The interchanges currently share a C-D road in the southbound direction.
See Figure 8-7 for limits of Interchange Zone: Route 193 and GWMP Combined.
*  Northbound [-495 GP Lane segments
From Route 7 to Route 123
From Route 267 to Route 193
*  Southbound 1-495 GP Lane segments
From Route 193 to Route 267
From Route 123 to Route 7
*  Northbound I-495 Express Lanes segments
From Route 7 to [-495/Route 123/Route 267 interchanges
Within the [-495/Route 123/Route 267 interchanges'
From I-495/Route 123/Route 267 interchange to GWMP interchange
From GWMP interchange to the state line
*  Southbound 1-495 Express Lanes segments
From the state line to GWMP interchange
From to GWMP interchange to 1-495/Route 123/Route 267 interchanges'
Within the 1-495/Route 123/Route 267 interchanges
From [-495/Route 123/Route 267 interchanges to Route 7
*  Route 267 (Dulles Toll Road) interchanges and segments
Spring Hill Road and Route 267 (Dulles Toll Road) interchange. See Figure 8-8 for limits
of the Route 267 Interchange Zone at Spring Hill Road and Dulles Toll Road.
1-495 and Route 267 (Dulles Toll Road) interchange (mainline only; all ramps for the I-
495/Route 267 interchange are included in the [-495/Route 267 interchange zone). See
Figure 8-9 for limits of the Route 267 Interchange Zone at 1-495.
Route 123 and Route 267 (Dulles Toll Road) interchange. See Figure 8-10 for limits of
the Route 267 Interchange Zone at Route 123.
Route 267 eastbound from Route 123 interchange to 0.03 miles east of the bridge over
Route 650
Route 267 westbound from 0.03 miles east of the bridge over Route 650 to the Route 123
interchange
* Route 267 (Dulles Airport Access Road) segments
Eastbound Route 267 (DAAR) from Spring Hill Road to the eastern terminus
Westbound Route 267 (DAAR) from the eastern terminus to Spring Hill Road

!'For the 2045 Build Alternative, it should be noted that because Ramp E1 from Route 267 (DTR & DAAR) eastbound
is nearly 1 mile in length and serves both the northbound and southbound Express Lanes, and therefore accounts for
a significant portion of the 2045 Build Express Lanes ramp crashes, the crash predictions for Ramp E1 were distributed
to the northbound Express Lanes within the 1-495/Route 123/Route 267 interchanges and to the southbound Express
Lanes within the I-495/Route 123/Route 267 interchanges by percentage of ADT volume destined to each. See Figure
8-11.

Environmental Assessment Draft February 2020
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Figure 8-8. Route 267 Interchange Zone: Spring Hill Road and Dulles Toll Road
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NOT TO SCALE

Figure 8-9. Route 267 Interchange Zone: 1-495 (Dulles Toll Road Mainline Only)
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Figure 8-10. Route 267 Interchange Zone: Route 123
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Figure 8-11. Ramp E1 from eastbound DTR and DAAR to northbound and southbound I-495
Express Lanes

2025 No Build and Build Crash Rate Predictions

1-495 Interchanges
The predicted crash rate per 100 million entering vehicles (MEV) for the two 1-495 interchange areas for
2025 No Build and Build conditions are summarized Figure 8-12. The following summarize the

comparative crash rates for the [-495 interchanges under 2025 conditions:

* The predicted crash rate for the 1-495 GP interchanges with Route 123 and Route 267 slightly
decreases between the No Build and Build conditions. Under 2025 Build conditions, the Express
Lanes northern terminus is removed from the [-495 and Route 267 interchange area; therefore, the
merge and diverge conflicts associated with the northern terminus are no longer present which yield
a lower predicted crash rate.

*  The predicted crash rate for the 1-495 GP interchanges with Route 193 and the GWMP increases
by nearly 23 more crashes per 100 MEV from No Build to Build conditions. This change in
predicted crashes is the result of (1) the additional ramp terminals associated with the GWMP which
increases the potential for conflict and crashes and (2) the terminus for the 1-495 Express Lanes
assumed for 2025 Build conditions for this safety analysis, which is assumed to be located at the
GWMP interchange. This terminus creates a heavy merge in the northbound direction and diverge
in the southbound direction.
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2025 1-495 Interchange Areas
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Figure 8-12. 2025 No Build and Build Predicted Crash Rates: 1-495 Interchange Areas

1-495 GP Lanes

Figure 8-13 shows the predicted crash rate per 100 million vehicle miles traveled (MVMT) for two
segments of the northbound 1-495 GP lanes between 2025 No Build and Build conditions. The following
summarize the comparative crash rates for the northbound I-495 GP lanes under 2025 conditions:

*  The predicted crash rate for the northbound GP lanes from the Route 7 bridge to the interchanges
with Route 123 and Route 267 shows a nominal increase between 2025 No Build and Build
conditions.

e The predicted crash rate for the northbound GP lanes from Route 267 to the interchanges with
Route 193 and the GWMP decreases significantly by nearly 20 crashes per 100 MVMT from No
Build to Build conditions. The extension of the Express Lanes to the Maryland border diverts traffic
volume from the GP lanes to the Express Lanes through this segment, reducing congestion and
therefore lowering the potential for crashes to occur.
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2025 1-495 Northbound General Purpose Segments
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Figure 8-13. 2025 No Build and Build Predicted Crash Rates: Northbound 1-495 GP Lanes

Figure 8-14 provides a summary of predicted crash rates for two segments of the southbound 1-495 GP
lanes under 2025 No Build and Build conditions. The following summarize the comparative crash rates for
the southbound 1-495 GP lanes under 2025 conditions:

e The predicted crash rate for the southbound [-495 GP lanes from Route 267 to the interchanges
with Route 193 and the GWMP decreases by nearly 20 crashes per MVMT between No Build and
Build conditions. The extension of the Express Lanes to the GWMP diverts volume from the GP
lanes to the Express Lanes through this segment, reducing congestion and therefore lowering the
potential for crashes to occur.

* The predicted crash rate for the southbound 1-495 GP lanes from the Route 7 bridge to the
interchanges with Route 123 and Route 267 shows a nominal increase between No Build and Build.
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2025 1-495 Southbound General Purpose Segments
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Figure 8-14. 2025 No Build and Build Predicted Crash Rates: Southbound 1-495 GP Lanes

1-495 Express Lanes

Figure 8-15 shows the predicted crash rate at four locations on the northbound Express Lanes under 2025
No Build and Build conditions. The following summarize the comparative crash rates for the northbound
1-495 Express Lanes under 2025 conditions:

e  The Express Lanes predicted crash rate from the existing northern terminus to the state line is shown
only for the Build condition. Express Lanes are not present in the No Build condition for this
section.

e The predicted crash rate the northbound Express Lanes from the Route 7 bridge to the interchanges
with Route 123 and Route 267 decreases by approximately 17 crashes per 100 MVMT from No
Build to Build conditions.

*  The predicted crash rate for the northbound Express Lanes within the Route 123 and Route 267
interchanges decreases by 22 crashes per 100 MVMT from No Build to Build conditions.
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Figure 8-15. 2025 No Build and Build Predicted Crash Rates: Northbound 1-495 Express Lanes

Figure 8-16 shows the predicted crash rate for four segments on the southbound Express Lanes between

2025 No Build and Build conditions. The following summarize the comparative crash rates for the

southbound 1-495 Express Lanes under 2025 conditions:

e The Express Lanes predicted crash rate from the existing northern terminus to the state line is shown

only for the Build condition. Express Lanes are not present in the No Build condition for this

section.

e The predicted crash rate for the southbound Express Lanes within the Route 123 and Route 267
interchanges decrease by 24 crashes per 100 MVMT from No Build to Build.

e The predicted crash rate for the southbound Express Lanes from the interchanges with Route 123

and Route 267 to the Route 7 bridge decrease by approximately 18 crashes per 100 MVMT from

No Build to Build.
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Figure 8-16. 2025 No Build and Build SPFs Developed for Express Lanes Predicted Crash Rate

Summary (Southbound Express Lanes)

Route 267
Figure 8-17 shows the predicted crash rate for five segments of Route 267 (DTR) between 2025 No Build
and Build conditions. The following summarize the comparative crash rates for the DTR under 2025

conditions:

The predicted crash rate for the DTR interchange with Spring Hill Road increases by 16 crashes
per 100 MVMT from No Build to Build conditions. This zone includes the mainline weave on
eastbound DTR and the mainline weave on westbound DTR between Spring Hill Road and 1-495.
Due to the Express Lanes extension and the new access from eastbound DTR to the northbound
Express Lanes, volume increases through the mainline weave sections. This causes an increase in
friction and conflicts between vehicles, which increases predicted crash rate for the Build
conditions compared to the No Build.

The predicted crash rate for the DTR interchange with 1-495 (crash rate along the DTR segments
only) slightly decrease from No Build to Build.

The predicted crash rate for the DTR interchange with the Route 123 decrease by 18 crashes per
MVMT from No Build to Build conditions. It should be noted that the higher crash frequency at
the DTR/Route 123 interchange as compared to other segments of the DTR is due to (1) the two
mainline weaving sections between the interchange with 1-495 and Route 123 are included in the
DTR/Route 123 interchange zone and (2) while the length of the DTR/Route 123 interchange zone
is similar to the length of the DTR/I-495 interchange zone, all ramps to and from Route 123 are
accounted for in the DTR/Route 123 interchange zone. The ramps for the DTR/I-495 interchange
are accounted for in the “I-495 GP Interchange with Route 267 & Route 123” zone and are not
shown with the DTR results to avoid double-counting evaluation results.

The predicted crash rate for eastbound DTR from the Route 123 interchange to the eastern terminus
of the study area (0.03 miles past the Route 650 bridge) slightly increase from No Build to Build.
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e The predicted crash rate for westbound DTR from the eastern terminus to the Route 123 interchange

slightly decrease from No Build to Build.
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Figure 8-17. 2025 No Build and Build ISATe Predicted Crash Rate Summary for Route 267 (DTR)

Figure 8-18 shows the predicted crash rate for eastbound and westbound Route 267 (DAAR) under 2025
No Build and Build conditions. The following summarize the comparative crash rates for the DAAR under

2025 conditions:

*  The predicted crash rate for eastbound DAAR slightly decreases by 3 crashes per 100 MVMT from
No Build to Build conditions due to traffic volume fluctuations. There are no changes to eastbound
DAAR geometry under the 2025 Build condition.

*  The predicted crash rate for westbound DAAR slightly increases by 4 crashes per 100 MVMT from
No Build to Build conditions. There are no changes to the DAAR westbound geometry in the 2025

Build condition.
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Figure 8-18. 2025 No Build and Build ISATe Predicted Crash Rate Summary for Route 267 (DAAR)

2025 No Build and Build Crash Frequency Predictions

1-495 Interchanges

Figure 8-19 shows the predicted crash frequency (crashes/year) for two segments of the 1-495 interchanges
between 2025 No Build and Build conditions. The following summarize the comparative crash frequencies
for the [-495 interchanges under 2025 conditions:

e The predicted annual crash frequency for the [-495 GP interchanges with Route 123 and Route 267
slightly decrease by 13 crashes per year from No Build to Build conditions. In the 2025 Build
alternative, the Express Lanes northern terminus is removed from the [-495 and Route 267
interchange area; therefore, the merge and diverge conflicts associated with the northern terminus
are no longer present.

e The predicted annual crash frequency for the [-495 GP interchanges with Route 193 and the George
Washington Memorial Parkway significantly increases by 7 crashes per year from No Build to
Build, due to (1) the additional ramp terminals associated with the GWMP which increases the
potential for conflict and crashes and (2) the terminus for the I-495 Express Lanes assumed for
2025 Build conditions for this safety analysis, which is assumed to be located at the GWMP
interchange. This terminus creates a heavy merge in the northbound direction and diverge in the
southbound direction.
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Figure 8-19. 2025 No Build and Build ISATe Predicted Crash Frequency Summary for 1-495
Interchange

1-495 GP Lanes

Figure 8-20 shows the predicted annual crash frequency for two segments of the northbound GP lanes
between 2025 No Build and Build conditions. The following summarize the comparative annual crash
frequencies for the northbound I-495 GP lanes under 2025 conditions:

*  The predicted annual crash frequency for the northbound GP lanes from the Route 7 bridge to the
interchanges with Route 123 and Route 267 increases nominally from No Build to Build due to a
slight increase in predicted volume and therefore in predicted crash frequency.

* The predicted annual crash frequency for the northbound GP lanes from Route 267 to the
interchanges with Route 193 and the GWMP significantly decreases by approximately 6 crashes
per year from No Build to Build conditions. The extension of the Express Lanes to the Maryland
state line diverts volume from the GP Lanes to the Express Lanes through this segment; therefore,
lowering the potential for crashes to occur.
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Figure 8-20. 2025 No Build and Build ISATe Predicted Crash Frequency Summary for Northbound
I-495 GP Lanes

Figure 8-21 shows the predicted crash frequency (crashes/year) for two segments of the southbound GP
lanes between 2025 No Build and Build conditions. The following summarize the comparative annual
crash frequencies for the southbound 1-495 GP lanes under 2025 conditions:

e The predicted annual crash frequency for the southbound 1-495 GP lanes from Route 267 to the
interchanges with Route 193 and the GWMP significantly decreases by approximately 5 crashes
per year from No Build to Build conditions. The extension of the Express Lanes from the Maryland
state line diverts traffic volume from the GP Lanes to the Express Lanes through this segment;
therefore, lowering the potential for crashes to occur.

e  The predicted annual crash frequency for the southbound GP lanes from the Route 7 bridge to the
interchanges with Route 123 and Route 267 show a nominal increase and is effectively stable.
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Figure 8-21. 2025 No Build and Build ISATe Predicted Crash Frequency Summary for Southbound
1-495 GP Lanes
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1-495 Express Lanes
Figure 8-22 shows the predicted crash frequency (crashes/year) for four segments of the northbound
Express Lanes between 2025 No Build and Build conditions. The following summarize the comparative
annual crash frequencies for the northbound I-495 Express Lanes under 2025 conditions:
* The Express Lanes predicted annual crash frequency from the existing northern terminus to the
state line is shown only for the Build condition. Express Lanes are not present in the No Build

condition for this section.

*  The predicted annual crash frequency for the northbound Express Lanes from the Route 7 bridge
to the interchanges with Route 123 and Route 267 is expected have nominal change between the
No Build to Build conditions.

*  While the predicted crash rate for the northbound Express Lanes within the Route 123 and Route
267 interchanges decreases from No Build to Build, the crash frequency increases slightly. The
Express Lanes extension and additional access from Route 267 eastbound increases demand on the
existing and future mainline and ramps through these two interchanges, therefore increasing the
predicted overall number of crashes.
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Figure 8-22. 2025 No Build and Build SPFs Developed for Express Lanes Predicted Crash
Frequency Summary for Northbound I-495 Express Lanes

Figure 8-23 shows the predicted crash frequency (crashes/year) for four segments of the southbound
Express lanes between 2025 No Build and Build conditions. The following summarize the comparative
annual crash frequencies for the southbound 1-495 Express Lanes under 2025 conditions:

* The Express Lanes predicted annual crash frequency from the existing northern terminus to the
state line is shown only for the Build condition. Express Lanes are not present in the No Build
condition for this section.

*  The predicted annual crash frequency for the southbound Express Lanes within the Route 123 and
Route 267 interchanges increases slightly from No Build to Build conditions.
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The predicted annual crash frequency for the southbound Express Lanes from the interchanges with
Route 123 and Route 267 to the Route 7 bridge experience a nominal decrease from No Build to
Build conditions.
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Figure 8-23. 2025 No Build and Build SPFs Developed for Express Lanes Predicted Crash

Frequency Summary for Southbound I-495 Express Lanes

Route 267

Figure 8-24 shows the predicted crash frequency (crashes/year) for five segments of Route 267 (DTR)
between 2025 No Build and Build conditions. The following summarize the comparative annual crash
frequencies for the DTR under 2025 conditions:

The predicted annual crash frequency for the DTR interchange with Spring Hill Road significantly
increases by 10 crashes per year from No Build to Build conditions. The Express Lanes extension
and additional access from DTR eastbound to the northbound Express Lanes increases demand on
the DTR mainline and on the ramps through the Spring Hill Road interchange. This zone includes
the mainline weave on eastbound DTR and the mainline weave on westbound DTR between Spring
Hill Road and 1-495. Due to the Express Lanes extension and the new access from eastbound DTR
to the northbound Express Lanes, volume increases through the mainline weave sections. This
causes an increase in friction and conflicts, which increases the total number of predicted crashes
for the Build conditions compared to the No Build.

While the predicted crash rate for the DTR interchange with 1-495 (crash rate along the DTR
segments only) slightly decreases from No Build to Build, the crash frequency slightly increases.
The Express Lanes extension and additional access from DTR eastbound to the northbound Express
Lanes will increase volume on the DTR mainline. While the overall number of crashes could
potentially increase due to the increase in volume, the reduced crash rate does not indicate a
potential safety issue.

The predicted annual crash frequency for the DTR interchange with the Route 123 decreases from
No Build to Build conditions. It should be noted that the higher crash frequency at the DTR/Route
123 interchange compared to the rest of the DTR is due to (1) the two mainline weaving sections
between the interchange with 1-495 and Route 123 that are included in the DTR/Route 123
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interchange zone and (2) while the length of the DTR/Route 123 zone is similar to the length of the
DTR/I-495 zone, all ramps to and from Route 123 are accounted for in the DTR/Route 123
interchange zone. The ramps for the DTR/I-495 interchange are only included in the “I-495 GP
Interchange with Route 267 & Route 123” zone and are not shown with the DTR results to avoid
double counting evaluation results.

The predicted crash frequency on eastbound DTR from the Route 123 interchange to the eastern
terminus of the study area (0.03 miles past the Route 650 bridge) shows a nominal change from
2025 No Build to 2025 Build.

The predicted crashes frequency for westbound DTR from the eastern terminus to the Route 123
interchange is effectively stable across both alternatives.
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Figure 8-24. 2025 No Build and Build ISATe Predicted Crash Frequency
Summary for Route 267 (DTR)

Figure 8-25 shows the predicted crash frequency (crashes/year) for each direction of Route 267 (DAAR)
between 2025 No Build and Build conditions. The following summarize the comparative annual crash
frequencies for the DAAR under 2025 conditions:

The predicted annual crash frequency change for eastbound DAAR from No Build to Build
conditions is nominal.
The predicted annual crash frequency change for westbound DAAR from No Build to Build
conditions is nominal.
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Figure 8-25. 2025 No Build and Build ISATe Predicted Crash Frequency

Summary for Route 267 (DAAR)

2045 No Build and Build Crash Rate Predictions

1-495 Interchanges

Figure 8-26 shows the predicted crash rate per 100 MEV for the two major interchange areas of the 1-495
GP Lanes between 2045 No Build and Build conditions. The following summarize the comparative crash
rates for the [-495 interchanges under 2045 conditions:

The predicted crash rate for the 1-495 GP interchanges with Route 123 and Route 267 shows a
negligible change from No Build to Build conditions.

The predicted crash rate decreases significantly by 132 crashes per 100 MEV for the Route 193
and GWMP interchange analysis zone when comparing the No Build and Build conditions. There
are multiple contributing factors:

(1) In the 2045 No Build condition, it is assumed that the Maryland managed lanes
terminate within this zone. A merge from the southbound Maryland managed lanes and a
diverge to the northbound Maryland managed lanes at this location will result in conflicts
between vehicles continuing on the GP lanes and traffic merging from and diverging to the
Maryland managed lanes.

(2) There is a decrease in approximately 35,000 ADT for vehicles entering this zone on the
GP lanes in the 2045 Build conditions compared to the 2045 No Build conditions. This is
due to vehicles choosing to either enter and exit the Express Lanes directly from the new
GWMP access to and from the south and through trips traveling north and south on the
Express Lanes bypassing the GP lanes all together.

(3) In the Build condition, the southbound ramp and C-D lane geometric re-configuration
between GWMP and Route 193 removes weaving conflicts between vehicles destined for
southbound 1-495 and vehicles destined to Route 193. Additionally, the ability for “queue
jumpers” to use the southbound C-D lanes and cause additional unnecessary weaving and
merging conflicts is eliminated in the Build condition.
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Figure 8-26. 2045 No Build and Build ISATe Predicted Crash Rate
Summary for I-495 GP Interchange Areas

1-495 GP Lanes

Figure 8-27 shows the predicted crash rate per 100 MVMT for two segments of the northbound GP lanes
between 2045 No Build and Build conditions. The following summarize the comparative crash rates for
the northbound 1-495 GP lanes under 2045 conditions:

*  The predicted crash rate for the northbound GP lanes from the Route 7 bridge to the interchanges
with Route 123 and Route 267 decreases by 21 crashes per 100 MVMT from No Build to Build
conditions due to the C-D road system in both directions separating interchange traffic from
through traffic and reducing weaving conflicts.

* The predicted crash rate for the northbound GP lanes from Route 267 to the interchanges with
Route 193 and the GWMP decreases by nearly 10 crashes per 100 MVMT from No Build to Build
conditions. The extension of the Express Lanes to the Maryland state line diverts volume from the
GP Lanes to the Express Lanes through this segment, reducing congestion and there therefore
lowering the potential for crashes to occur.
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Figure 8-27. 2045 No Build and Build ISATe Predicted Crash Rate
Summary for Northbound I-495 GP Lanes

Figure 8-28 shows the predicted crash rate for two segments of the southbound GP lanes between 2045 No
Build and Build conditions. The following summarize the comparative crash rates for the southbound I-
495 GP lanes under 2045 conditions:

e The predicted crash rate for the southbound [-495 GP lanes from Route 267 to the interchanges
with Route 193 and the GWMP decrease from No Build to Build conditions. The extension of the
Express Lanes from the northern terminus to the state line diverts volume from the GP Lanes to the
Express Lanes through this segment; therefore, lowering projected crashes.

*  The predicted crash rate for the southbound GP lanes from the Route 7 bridge to the interchanges
with Route 123 and Route 267 show a nominal increase from No Build to Build conditions.
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Figure 8-28. 2045 No Build and Build ISATe Predicted Crash Rate
Summary for Southbound I-495 GP Lanes

1-495 Express Lanes

Figure 8-29 shows the predicted crash rate for four segments of the northbound Express Lanes between
2045 No Build and Build conditions. The following summarize the comparative crash rates for the
northbound 1-495 Express Lanes under 2045 conditions:

* The Express Lanes predicted crash rate from the existing northern terminus to the GWMP
interchange is shown only for the Build condition. Express Lanes are not present in the No Build
condition for this section.

* The predicted crash rate for the northbound Express Lanes from the Route 7 bridge to the
interchanges with Route 123 and Route 267 decreases by nearly 14 crashes per 100 MVMT from
No Build to Build conditions largely due to the increase in volume without introducing any new
access for this segment.

e The predicted crash rate for the northbound Express Lanes within the Route 123 and Route 267
interchanges increases in the Build condition by 18 crashes per 100 MVMT due to the introduction
of connecting ramps from Route 267 and an increase in volume on existing Express Lanes ramps.
Note that in 2045 Build conditions, ramp-related crashes account for approximately 75 percent of
all Express Lanes crashes in the -495/Route 267/Route 123 interchange zone.

e The predicted crash rate for the northbound Express Lanes from the GWMP to the state line
decreases by 7 crashes per MVMT from 2045 No Build conditions to 2045 Build conditions, as the
Build condition provides a continuous Express Lanes system whereas the No Build condition
assumes the southern terminus of the Maryland managed lanes system, featuring a southbound
merge and northbound diverge.

Draft February 2020 Environmental Assessment
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Figure 8-29. 2045 No Build and Build SPFs Developed for Express Lanes Predicted Crash Rate

Summary for I-495 Northbound Express Lanes

Figure 8-30 shows the predicted crash rate for four segments of the southbound Express lanes between

2045 No Build and Build conditions. The following summarize the comparative crash rates for the
southbound 1-495 Express Lanes under 2045 conditions:

The Express Lanes predicted crash rate from the GWMP interchange to the existing northern
terminus is shown only for the Build condition. Express Lanes are not present in the No Build
condition for this section.

The predicted crash rate for the southbound Express Lanes from the GWMP to the state lines
decrease by nearly 14 crashes per 100 MVMT from 2045 No Build conditions to 2045 Build
conditions, as the Build condition provides a continuous Express Lanes system whereas the No
Build condition assumes the southern terminus of the Maryland managed lanes system, featuring a
southbound merge and northbound diverge.

The predicted crash rate for the southbound Express Lanes within the Route 123 and Route 267
interchanges increases by nearly 22 crashes per 100 MVMT. Similar to the northbound Express
Lanes, this is due to the introduction of connecting ramps from and to Route 267 and increases in
volume on existing Express Lanes ramps. In 2045 Build conditions, ramp related crashes account
for approximately 70 percent of all Express Lanes crashes in the [-495/Route 267/Route 123
interchange zone.

The predicted crash rate for the southbound Express Lanes from the interchanges with Route 123
and Route 267 to the Route 7 bridge decreases from No Build to Build largely due to the increase
in volume without introducing any new access for this segment.
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Figure 8-30. 2045 No Build and Build SPFs Developed for Express Lanes Predicted Crash Rate
Summary for I-495 Southbound Express Lanes

Route 267
Figure 8-31 shows the predicted crash rate for five segments of Route 267 (DTR) between 2045 No Build
and Build conditions. The following summarize the comparative crash rates for the DTR under 2045
conditions:

e The DTR crash rates decrease slightly in the Build condition as compared to the No Build condition
at the interchange of Spring Hill Road and at the interchange with Route 123.

e The DTR crash rates increase slightly in the Build condition as compared to the No Build condition
at the interchange with 1-495; this is attributable to the increased demand from the Express Lanes
extension and additional ramp connections to and from the Express Lanes.

* The DTR crash rates for the eastbound and westbound between the Route 123 interchange and the
eastern terminus (0.03 miles past the Route 650 bridge) are significantly higher that segments to
the west; however, these segments are quite short in length and overall annual crash frequencies
are quite low. In both directions of the DTR along these segments, a decrease is predicted in Build
conditions as compared to No Build conditions.
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Figure 8-31. 2045 No Build and Build ISATe Predicted Crash Rate
Summary for Route 267 (DTR)

Figure 8-32 shows the predicted crash crate for each direction of Route 267 (DAAR) between 2045 No
Build and Build conditions. The following summarize the comparative crash rates for the DAAR under

2045 conditions:

e The predicted crash rate for eastbound DAAR decreases from No Build to Build conditions due to

new direct access to the [-495 Express Lanes.
*  The predicted crash rate for westbound DAAR shows a nominal decrease from No Build to Build

conditions.
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Figure 8-32. 2045 No Build and Build ISATe Predicted Crash Rate
Summary for Route 267 (DAAR)
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2045 No Build and Build Crash Frequency Predictions

1-495 Interchanges
Figure 8-33 shows the predicted crash frequency (crashes/year) for two segments of the 1-495 interchanges
between 2045 No Build and Build conditions. The following summarize the comparative crash frequencies
for the [-495 interchanges under 2045 conditions:
*  The predicted annual crash frequency decreases for the I-495 GP interchanges with Route 123 and
Route 267 due to geometric improvements and a C-D system that separates interchange movements
from mainline through movements.

*  The predicted annual crash frequency decreases significantly by nearly 168 crashes per year for the
Route 193 and GWMP interchange analysis zone when comparing the No Build and Build
conditions. There are multiple contributing factors:

* (1) In the 2045 No Build condition, it is assumed that the Maryland managed lanes
terminate within this zone. A merge from the southbound Maryland managed lanes and a
diverge to the northbound Maryland managed lanes at this location will result in conflicts
between vehicles continuing on the GP lanes and traffic merging from and diverging to the
Maryland managed lanes.

* (2) There is a decrease in approximately 35,000 ADT for vehicles entering this zone on the
GP lanes in the 2045 Build conditions compared to the 2045 No Build conditions. This is
due to vehicles choosing to either enter and exit the Express Lanes directly from the new
GWMP access to and from the south and through trips traveling north and south on the
Express Lanes bypassing the GP lanes all together.

*  (3) In the Build condition, the southbound ramp and C-D lane geometric re-configuration
between GWMP and Route 193 removes weaving conflicts between vehicles destined for
southbound 1-495 and vehicles destined to Route 193. Additionally, the ability for “queue
jumpers” to use the southbound C-D lanes and cause additional unnecessary weaving and
merging conflicts is eliminated in the Build condition.
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Figure 8-33. 2045 No Build and Build ISATe Predicted Crash Frequency
Summary for I-495 GP Interchange Areas
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1-495 GP Lanes

Figure 8-34 shows the predicted annual crash frequency for two segments of the northbound GP lanes
between 2045 No Build and Build conditions. The following summarize the comparative annual crash
frequencies for the northbound I-495 GP lanes under 2045 conditions:

The predicted annual crash frequency for the northbound GP lanes from the Route 7 bridge to the
interchanges with Route 123 and Route 267 decreases from No Build to Build conditions due to
the C-D road system in both directions separating interchange traffic from through traffic and
reducing weaving conflicts.

The predicted annual crash frequency for the northbound GP lanes from Route 267 to the
interchanges with Route 193 and the GWMP decreases from No Build to Build conditions. The
extension of the Express Lanes to the Maryland state line diverts volume from the GP Lanes to the
Express Lanes through this segment, reducing congestion and there therefore lowering the potential
for crashes to occur.
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Figure 8-34. 2045 No Build and Build ISATe Predicted Crash Frequency
Summary for I-495 Northbound GP Lanes

Figure 8-35 shows the predicted annual crash frequency for two segments of the southbound GP lanes
between 2045 No Build and Build conditions. The following summarize the comparative annual crash
frequencies for the southbound 1-495 GP lanes under 2045 conditions:

The predicted annual crash frequency for the [-495 southbound GP lanes from Route 267 to the
interchanges with Route 193 and the GWMP decreases by 9 crashes per year from No Build to
Build. The extension of the Express Lanes from the northern terminus to the state line diverts
volume from the GP Lanes to the Express Lanes through this segment; therefore, lowering the
projected number of crashes.

The predicted annual crash frequency for the southbound GP lanes from the Route 7 bridge to the
interchanges with Route 123 and Route 267 shows a nominal increase from No Build to Build
conditions.
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Figure 8-35. 2045 No Build and Build ISATe Predicted Crash Frequency
Summary for I-495 Southbound GP Lanes

1-495 Express Lanes

Figure 8-36 shows the predicted annual crash frequency for four segments of the northbound Express Lanes
between 2045 No Build and Build conditions. The following summarize the comparative annual crash
frequencies for the northbound [-495 Express Lanes under 2045 conditions:

* The Express Lanes predicted crash frequency from the existing northern terminus to the GWMP
interchange is shown only for the Build condition. Express Lanes are not present in the No Build
condition for this section.

* The predicted crash frequency for the northbound Express Lanes from the Route 7 bridge to the
interchanges with Route 123 and Route 267 decreases nominally from No Build to Build
conditions.

*  The predicted crash rate for the northbound Express Lanes within the Route 123 and Route 267
interchanges increases in the Build condition due to the introduction of connecting ramps from
Route 267 and an increase in volume on existing Express Lanes ramps. Note that in 2045 Build
conditions, ramp-related crashes account for approximately 75 percent of all Express Lanes crashes
in the [-495/Route 267/Route 123 interchange zone.

*  Given the increase in volume and connections to the south on 1-495 and to the GWMP, the predicted
annual crash frequency for the northbound Express Lanes from the GWMP interchange to the state
line increase nominally from 2045 No Build to 2045 Build conditions.
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Figure 8-36. 2045 No Build and Build SPFs Developed for Express Lanes Predicted Crash
Frequency Summary for 1-495 Northbound Express Lanes

Figure 8-37 shows the predicted crash frequency (crashes/year) for four segments of the southbound

Express lanes between 2045 No Build and Build conditions. The following summarize the comparative
annual crash frequencies for the southbound 1-495 Express Lanes under 2045 conditions:

The Express Lanes predicted annual crash frequency from the existing northern terminus to the
GWMP interchange is shown only for the Build condition. Express Lanes are not present in the No
Build condition for this section.

The predicted annual crash frequency for the southbound Express Lanes from the GWMP to the
state line decreases from 2045 No Build to 2045 Build conditions, as the Build condition provides
a continuous Express Lanes system whereas the No Build condition assumes the southern terminus
of the Maryland managed lanes system, featuring a southbound merge and northbound diverge.
The predicted annual crash frequency for the southbound Express Lanes within the Route 123 and
Route 267 interchanges increases. Similar to the northbound Express Lanes, this is due to the
introduction of connecting ramps from and to Route 267 and increases in volume on existing
Express Lanes ramps. In 2045 Build conditions, ramp related crashes account for approximately
70 percent of all Express Lanes crashes in the [-495/Route 267/Route 123 interchange zone.

The predicted annual crash frequency for the southbound Express Lanes from the interchanges with
Route 123 and Route 267 to the Route 7 bridge decreases nominally.
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Figure 8-37. 2045 No Build and Build SPFs Developed for Express Lanes Predicted Crash
Frequency Summary for 1-495 Southbound Express Lanes

Route 267

Figure 8-38 shows the predicted crash frequency for five segments of Route 267 (DTR) between 2045 No
Build and Build conditions. The following summarize the comparative annual crash frequencies for the
DTR under 2045 conditions:

e The annual crash frequency along the DTR increases in the Build condition through the interchange
with 1-495 due to the increased demand from the Express Lanes extension and additional ramp
connections to the Express Lanes.

* Annual crash frequencies at other locations along the DTR are predicted to decrease slightly or
remain stable.
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Figure 8-38. 2045 No Build and Build ISATe Predicted Crash Frequency Summary for Route 267
(DTR)
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Figure 8-39 shows the predicted crash frequency for each direction of Route 267 (DAAR) between 2045
No Build and Build conditions. The following summarize the comparative annual crash frequencies for the
DAAR under 2045 conditions:
* The predicted annual crash frequency for eastbound DAAR shows a nominal change from 2045
No Build to Build conditions.
e The predicted annual crash frequency for westbound DAAR shows a nominal change from 2045
No Build to 2045 Build conditions.
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Figure 8-39. 2045 No Build and Build ISATe Predicted Crash Frequency
Summary for Route 267 (DAAR)

8.3.4 Arterial Crash Prediction

Predicted crash frequencies were calculated for each of the 33 arterial intersections in the Traffic Operations
Study Area. Predicted annual number of fatal, injury, and property damage only crashes were identified by
location for future No Build and Build conditions.

Table 8-3 provides a summary of predicted crash frequencies for 2025 No Build and Build conditions. In
2025, all intersections have a nominal decrease or no change in crash frequencies from No Build to Build
conditions. The predicted annual number crashes is forecasted to reduce by approximately 4 percent (2 fatal
or injury crashes and 4 PDO crashes per year) when comparing 2025 No Build and Build conditions for the
entire Traffic Operations Study Area.

Table 8-4 provides a summary of predicted crash frequencies for 2045 No Build and Build conditions. In
2045, all intersections have a nominal decrease or no change in crash frequencies from No Build to Build
conditions. The predicted annual number of crashes is estimated to reduce by approximately 1 percent (1
PDO crash per year) when comparing arterial intersections under 2045 No Build and Build conditions for
the entire Traffic Operations Study Area.
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Table 8-3. 2025 Arterial Intersection Predicted Crash Frequencies

Predicted Annual Number of

. Predicted Annual Number of Property Damage Only (PDO) Predicted Annual Number of Total
Intersection : ) ) )
Fatal & Injury Crashes Crashes Crashes
2025 NoBuild | 2025 Build | Difference | 2025 NoBuild 2025 Build | Difference 2025 NoBuild | 2025 Build | Difference
| Intersection #1- Anderson Rd/267EB Off-ramp & Dolley Madison Blvd 2.9 2.8 -0.1 5.2 4.9 -0.3 8.1 7.7 -0.4
Intersection #2 - LewsinsvilleRd & Balls Hill Rd 0.6 0.6 0.0 1.1 1.1 0.0 1.7 1.7 0.0
Intersection #3 - Dolley Madison Blvd & LewinsvilleRd/Great Falls 5t 2.7 2.6 -0.1 4.9 4.7 -0.2 7.6 7.3 -0.3
Intersection #4 - Westpark Dr & 495 Exp. Lanes Connectaor 1.0 1.0 0.0 1.9 1.9 0.0 2.9 2.9 0.0
Intersection #5- 495 Exp. Lanes Ramps & 495 Exp. Lanes Connector 0.5 0.5 0.0 0.9 0.8 -0.1 1.4 1.3 -0.1
Intersection #6- Tysons Blvd & Chain Bridge Rd 3.8 3.7 -0.1 6.3 6.3 0.0 10.1 10.0 -0.1
:;f;rsectlon#?— Capital One Dr/Old Meadow Rd & Dolley Madison 3.7 36 01 6.2 6.1 01 9.9 9.7 0.2
Intersection #8- Dolley Madison Blvd & Scotts Crossing Rd/Colshire Dr 3.1 3.0 -0.1 5.3 5.2 -0.1 3.4 8.2 -0.2
Intersection #9 - Jones Branch Dr/Jones Branch Connectaor 1.2 1.2 0.0 2.4 2.4 0.0 3.6 3.6 0.0
Intersection #10- 435 Exp. Lanes Ramps & Jones Branch Connector 0.4 0.4 0.0 0.7 0.7 0.0 1.1 1.1 0.0
| Intersection #11 - Spring Hill Rd/International Dr & Jones Branch Dr 0.9 1.0 0.1 1.3 1.9 0.1 2.7 2.9 0.2
Intersection #12 - Spring Hill Rd & DTR EB Ramps 1.3 1.3 0.0 2.6 2.6 0.0 3.9 3.9 0.0
| Intersection #13 - Springill Rd & DTR WB Ramps 1.3 1.3 0.0 2.6 2.6 0.0 3.9 3.9 0.0
Intersection #14 - Spring Hill Rd & Lewinsville Rd 1.8 1.8 0.0 3.6 3.6 0.0 5.4 5.4 0.0
| Intersection #15- Springill Rd & Old Dominion Dr 0.7 0.7 0.0 1.4 1.4 0.0 2.1 2.1 0.0
Intersection #16- Old Dominion Dr & Swinks Mill Rd 0.7 0.7 0.0 1.6 1.6 0.0 2.3 2.3 0.0

| Intersection #17- old Dominion Dr & Balls Hill Rd 0.7 0.7 0.0 1.5 1.5 0.0 2.2 2.2 0.0
Intersection #18- Georgetown Pike & Balls Hill Rd 1.1 0.9 -0.2 2.1 1.7 -0.4 3.2 2.6 -0.6
Lersection#ﬁ— Georggtown Pﬂ(e & 495 NB Rﬂnp 1.5 1.2 -0.3 3.2 2.6 -0.6 4.7 3.8 -0.9
Intersection #20- Georgetown Pike & 495 SB Ramp 3.2 3.0 -0.2 7.6 7.0 -0.6 10.8 10.0 -0.8
| Intersection #21- Dolley Madison Blvd & Old Dominion Dr 2.0 1.8 -0.2 3.6 3.4 -0.2 5.6 5.2 -0.4
Intersection #22 - Georgetown Pike and Dead Run Dr 1.2 1.0 -0.2 1.8 1.5 -0.3 3.0 2.5 -0.5
| Intersection #23 - Georgetown Pike & Helga Place/Linganore Dr 0.8 0.7 -0.1 1.3 1.1 -0.2 2.1 1.8 -0.3
Intersection #24 - Georgetown Pike & Swinks Mill Rd 0.9 0.7 -0.2 1.6 1.3 -0.3 2.5 2.0 -0.5
| Intersection #25 - Georgetown Pﬂ(e &Springill Rd 0.5 0.4 -0.1 0.6 0.5 -0.1 1.1 0.9 -0.2
Intersection #26 - Lewinsville Rd & Swinks Mill Rd 0.5 0.5 0.0 0.7 0.7 0.0 1.2 1.2 0.0
| Intersection #27- Dolley Madison Blvd & Ingleside Ave 1.8 1.7 -0.1 2.4 2.3 -0.1 4.2 4.0 -0.2
Intersection #28 - Georgetown Pike & Douglass Dr 1.2 1.0 -0.2 1.8 1.5 -0.3 3.0 2.5 -0.5
Intersection #29 - Jones Branch Connector & Capital One Dr (West) 1.5 1.5 0.0 2.9 2.9 0.0 4.4 4.4 0.0
Intersection #30- Jones Branch Connector & Capital One Dr (East) 0.6 0.6 0.0 1.1 1.1 0.0 1.7 1.7 0.0
Intersection #31- Chain Bridge Rd & 495 SB Off-Ramp 3.3 3.3 0.0 8.1 8.1 0.0 11.4 11.4 0.0
Intersection #32 - Dolley Madison Blvd & 495 NB Off-ramp 3.2 3.2 0.0 7.6 7.7 0.1 10.8 10.9 0.1
Intersection #33 - Dolley Madison Blvd & 267 EB On-Ramp 1.8 1.8 0.0 4.0 3.8 -0.2 5.8 5.6 -0.2
Total 52.4 50.2 2.2 100.4 96.5 3.9 152.8 146.7 6.1
Draft February 2020 Environmental Assessment
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Table 8-4. 2045 Arterial Intersection Predicted Crash Frequencies

Predicted Annual Number of

. Predicted Annual Number of Property Damage Only (PDO) Predicted Annual Number of Total
Intersection Fatal & Injury Crashes Crashes Crashes
Difference 2045 Build | Difference | 2045 NoBuild Difference

Intersection #1- Anderson Rd/267 EB Off-ramp & Dolley Madison

Blvd 5.8 5.9 0.1 9.9 10.0 0.1 15.7 15.9 0.2
Intersection #2 - LewsinsvilleRd & Balls Hill Rd 0.8 0.8 0.0 1.4 1.4 0.0 2.2 2.2 0.0
Intersection #3 - Dolley Madison Blvd & Lewinsville Rd/Great Falls 5t 4.0 4.0 0.0 6.7 6.3 0.1 10.7 10.8 0.1
Intersection #4 - Westpark Dr & 435 Exp. Lanes Connector 1.5 1.5 0.0 3.3 3.3 0.0 4.8 4.8 0.0
Intersection #5- 495 Exp. Lanes Ramps & 495 Exp. Lanes Connector 0.9 1.0 0.1 1.8 1.9 0.1 2.7 2.9 0.2
Intersection #6- Tysons Blvd & Chain Bridge Rd 3.4 3.5 0.1 6.0 6.1 0.1 9.4 9.6 0.2
Intersection #7 - Capital One Dr/Old Meadow Rd & Dolley Madison

Blvd 3.1 3.1 0.0 5.5 5.4 -0.1 8.6 8.5 -0.1
Intersection #8 - Dolley Madison Blvd & Scotts Crossing Rd/Colshire

Dr 3.4 3.4 0.0 6.0 6.0 0.0 9.4 9.4 0.0
Intersection #9 - Jones Branch Dr/Jones Branch Connectaor 1.1 1.1 0.0 2.1 2.1 0.0 3.2 3.2 0.0
Intersection #10- 435 Exp. Lanes Ramps & Jones Branch Connector 0.4 0.4 0.0 0.8 0.8 0.0 1.2 1.2 0.0
Intersection #11- Spring Hill Rd/International Dr & Jones Branch Dr 0.4 0.4 0.0 0.9 0.9 0.0 1.3 1.3 0.0
Intersection #12 - Spring Hill Rd & DTR EB Ramps 1.3 1.3 0.0 2.3 2.3 0.0 4.1 4.1 0.0
Intersection #13 - Springill Rd & DTR WB Ramps 1.1 1.1 0.0 2.2 2.3 0.1 3.3 3.4 0.1
Intersection #14 - Spring Hill Rd & LewinsvilleRd 1.8 1.8 0.0 3.6 3.6 0.0 5.4 5.4 0.0
Intersection #15- Spring Hill Rd & Old Dominion Dr 0.9 0.9 0.0 2.0 2.0 0.0 2.9 2.9 0.0
Intersection #16- Old Dominion Dr & Swinks Mill Rd 0.9 0.9 0.0 1.9 1.8 -0.1 2.8 2.7 -0.1
Intersection #17- Old Dominion Dr & Balls Hill Rd 0.8 0.9 0.1 1.8 1.9 0.1 2.6 2.8 0.2
Intersection #18- Georgetown Pike & Balls Hill Rd 1.0 1.0 0.0 2.1 2.0 -0.1 3.1 3.0 -0.1
Intersection #19- Georggtown Pﬂ(e & 495 NB Rﬂnp 1.2 1.0 -0.2 2.6 2.1 -0.5 3.8 3.1 -0.7
Intersection #20- Georgetown Pike & 495 SB Ramp 3.1 2.8 -0.3 7.4 6.6 -0.8 10.5 9.4 -1.1
Intersection #21- Dolley Madison Blvd & Old Dominion Dr 1.7 1.7 0.0 3.2 3.1 -0.1 4.9 4.3 -0.1
Intersection #22 - Georgetown Pike and Dead Run Dr 1.5 1.6 0.1 2.2 2.2 0.0 3.7 3.8 0.1
Intersection #23 - Georgetown Pike & Helga Place/Linganore Dr 0.8 0.8 0.0 1.3 1.2 -0.1 2.1 2.0 -0.1
Intersection #24 - Georgetown Pike & Swinks Mill Rd 1.0 0.9 -0.1 1.9 1.8 -0.1 2.9 2.7 -0.2
Intersection #25 - Georgetown Pike & Spring Hill Rd 0.6 0.6 0.0 0.3 0.7 -0.1 1.4 1.3 -0.1
Intersection #26 - Lewinsville Rd & Swinks Mill Rd 0.7 0.7 0.0 1.1 1.1 0.0 1.8 1.8 0.0
Intersection #27 - Dolley Madison Blvd & Ingleside Ave 2.8 2.8 0.0 3.6 3.6 0.0 6.4 6.4 0.0
Intersection #28 - Georgetown Pike & Douglass Dr 1.5 1.6 0.1 2.1 2.2 0.1 3.6 3.8 0.2
Intersection #29 - Jones Branch Connector & Capital One Dr (West) 1.5 1.5 0.0 2.9 2.9 0.0 4.4 4.4 0.0
Intersection #30- Jones Branch Connector & Capital One Dr (East) 0.6 0.6 0.0 1.2 1.2 0.0 1.8 1.8 0.0
Intersection #31- Chain Bridge Rd & 495 SB Off-Ramp 3.7 3.7 0.0 9.0 8.8 -0.2 12.7 12.5 -0.2
Intersection #32 - Dolley Madison Blvd & 495 NB Off-ramp 1.5 1.5 0.0 3.3 3.2 -0.1 4.8 4.7 -0.1
Intersection #33 - Dolley Madison Blvd & 267 EB On-Ramp 3.5 3.4 -0.1 3.2 3.2 0.0 11.7 11.6 -0.1
Total 58.3 58.2 0.1 1116 110.0 16 169.9 168.2 17
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8.3.5 Future Safety Analysis Conclusions

Planning-level crash prediction analysis was performed using industry-standard practices and highway
safety analysis tools. This analysis evaluated the safety performance of the differences between the 2025
No Build and Build conditions and the 2045 No Build and Build conditions. This evaluation considered
all locations within the 1-495 NEXT Traffic Operations Study Area affected by changes in geometry or
forecasted volumes: interchanges, freeway segments, ramp segments, and key arterial intersections. Both
qualitative and quantitative analyses were conducted to evaluate No Build and Build conditions in the I-
495 NEXT corridor between Route 7 and the ALMB.

Under analyzed 2025 conditions, the Build condition has positive safety impacts on the [-495 corridor as
well as the surrounding arterial network as compared to No Build conditions by improving throughput and
reducing congestion in both directions of the 1-495 corridor. However, if no improvements are constructed
or undertaken in Maryland at the Express Lanes northern terminus of the [-495 NEXT project, it is
anticipated there will be some potential safety concerns by introducing additional merge and diverge
conflicts into the currently congested area of the GWMP and ALMB.

For 2045 conditions, the Build condition produces significant overall safety benefits as compared to No
Build conditions by efficiently moving a greater volume of traffic with significantly reduced congestion in
both directions of the [-495 corridor. With the full Express Lanes network extended into Maryland, it is
anticipated that the corridor will operate at a much-improved level of safety as compared to No Build
conditions. Comprehensively, the project is a significant improvement in overall safety.

In both 2025 and 2045 analysis scenarios, the [-495 NEXT Project is anticipated to have a positive impact
on the safety of the corridor within the EA project study area. Based on analysis of both scenarios, it is
projected that the safety benefits of the project will improve into future years and have an increasing
reduction in overall crash activity and crash rates along the corridor.

Draft February 2020 Environmental Assessment
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