PROJECT

PIPELINE

CAROLINE COUNR

U.S. ROUTE 1 B07)FRONMSOUTHEF
COUNTY LINE WITH HANOVER COU
NORTHERN COUNTY LINE WITH SPOTS
COUNT

.% - .D'_'. é_/?ﬁTEE,RMODAL \VDDT

Virginia Depariment of Rail and Public Transportation d I stment = \gg@F Virginia Department of Transportation

8/1/2024 PLANNING FHERFORMANCE



© PROJECT PIPELINE

U.S. Route 1 (Z307) From Southern County Line with Hanover !
Northern County Line with Spotsylvania

DraftRepor

Augus2024

Prepared fc
VDD Virginia Department
of Transportation

Prepared b

AT EPR B

9201 Arboretum Parkway, Suit
Richmond, Virginia 23.

/

wF i

8/1/2024 PLANNING FOR PERFORMANCE




TABLE OEONTENTS

Y 0] 01T L0 0] > S 3
L 4..
Chapter INEEDS EVALUATION AND DIAGNQSIS.....ccoiiiiii e 4
T 0T 11 o1 0] o 1 PP 5
== 1o (o | (01U [ S 5
1Y% 1 o To (0] o o |2 6
Y 10 [0 Y Y (== PPN 8
Traffic Operations and ACCESSIDLILY:...........uui e ermmme et e e eeeeees 9
L= 1 (O I - - U PP 9
Measures of Effectiveness (MOES)......c.cooiiiiiceeeee e eeee e e e e eeaa e 9
Traffic Operations ANalysiS RESUILS...........oii e eeees 9
Pedestrian, Bicycle, and TranSit ACCESS.......c.uui it ceceem e e s eeennm e e e 11.
ACCESS MaANAGEIMEIIL ... e eetieeti et enmme e e et e ettt e e esa s m—nm e eesa e e eaneeesn e e s mmnmmmeaneeetneeeennens 12.
STEAP ANAIYSIS. ..oceiiiiiiiiie et eemme ettt e e ettt eammma e et e e e etaa e e eetsmmmmmmsessaeeeessneeeessannnn 12
L= [0 YT P 15
Cedar Fork Road/Golansville ROad.............cooieeeeeiiie e e 15
Edmund Pendleton Drive/Green.RQad...............ccceeeiiiiiiiiiiiiiiiis e 15.
LadySmIth ROGM. ... ..o e e e e e e e e e e e e e eeeenen, 15.
Durrette Road (Route 622)/Start.DIIVE. .........couuiieeeee e eeeeee e e s 15.
Deerfield Road/Glen MeadOow..DIINE. .........coi it ceeeeeiie e e e e eee 15
Quarters Road/Cedon ROAM...........cooovuii e emmee e e et eemm e e 15
Marye Road/Paige RQAU.............oiiiii e eenmmm e e e e eeaae 15
Safety and Reliability...........cooooiiiiiceeeee e 16.
Safety ANAlYSIS RESULLS..........oii it ceeeee e reeee e e e e 16
PUDBIIC INVOIVEMENT SUNVEY ... e e 21
Anticipated COrmidOr ISSUBS......coiii et eereem e e et e e e eeeenn e e e e 23
S T= =] Y/ PRSP 23
Pedestrian/BIKe/TranSiL......... oo e reee e e meenn e e e 23

8/1/2024

© PROJECT PIPELINE

PUDIIC INVOIVEMENT SUINVEY ... .t erreme e mrennn s 23
Potential Corridor IMProVEMENLS............uuiiiiceeeec e eermme e e e et e e e e s eemmmn s 24
Pedestrian and Bicycle IMProvements............oooicccceeveeiiiiiie e eemmme e e e 24
General Corridor IMProVEMENLS. ........uiii it cceeee e e e e e e e emmmmm e 25
INtErsSeCtioN IMPIrOVEIMEILS. ......uviiiiiuiiierrrnmissa e e e e e e e e e e e e e s amaeeeeeeeeeeeeeeeernn s nnnnnn e e e eeeeas 25

U.S. Route 1 at Mayre/Paige Road (Route.605)............eeeiiviiieiiiiieeeevi e 25

U.S. Route 1 At Quarters Road/Cedon Road (Route 632/Route 661)...................26

U.S. Route 1 at Lake Carolin@.DrIVE. ........cooiiiiceeeem et eeeen e 26

U.S. Route 1 at Jericho Road/Rogers Clark Blvd (Route.658/207)........cccee......... 27
Existing Condition Report Technical Meeting............viceceerriiiieiiiiiiiie e 28
NoBuild Conditions Traffic Operations ANAIYSIS...........iiicccceeveeeiiie e eemmme e 28

Design Year (2052)}BMold Volume Development. ... ccccce e eeeeeevveeeeee 28

Synchro and SImTraffic ANAIYSIS..........uueiii e enennes 31
Chapter 2: CONCEPT DEVELOPMENT AND REEINEMENT........cooceeivvviiiiieeee, 33.
1] Yo [ Tox Y S 34
AREINALIVE ANAIYSIS. . .ceiie et errnmm et e et e e e s arnnmm e e et e e e 34..

Jericho Road (658)/Rogers Clark Boulevard.(207)............ueecevevieiiiiiineeeeiiemmmenees 34

Lake CaroliNg DIINE. ......cooeiiiiii et ettt e ettt eemnnm e e e e eeena s 36.

Access Management north of Ladysmith Road (Food.Lian).........ccccceevviiiiiiiininnns 38.

Ladysmith Road (639) to Pine Tree. DIIVe..........coveceeee e eeeeemme e 39.

Quarters Road (632)/ Cedon Road (632/661).............ceceevvviieeeeniineeeeiiiemcmeennnnn 40

Route 605 (Marye Road/Paige Raad)............coovcecriiiiiiiiiieeeeemcecee e AL

Anticipated Crash Reduction for Improvements.............ceccveieiieeiiiiiee e eceeee e 42
Chapter 3: PUBLIC AND STAKEHOLDER OUTREACH AND.FEEDBACK............43
PUDIIC INVOIVEMENL: ... .. e e meeen e e e e eeennnnn . DAL

SUINVEY DESIGN. ..ot eeeeee ettt e s mree e e e e e e e e aaaa s mmmmmm e e e ssnn e eeeeeesssnmnnd 44

Survey QUEestions and RESUILS..........ooiiiii e e e e mmme e 45

Improvement 1: U.S. Route 1 and Rogers Clark Boulevard/Jericho Road. Intersection

Improvement 2: U.S. Route 1 and Lake Caroline Drive Intersectian.......c.............. 45

Improvement 3: U.S. Route 1 North of Ladysmith.Road...........coeriiiiiiiiiiiiiniiiiinns 46

PLANNING FOR PERFORMANCE




© PROJECT PIPELINE

Improvement 4: Ladysmith Road to Pine Tree Drive Impraovements......................46 Project Risk and CONUINGENCY........cuuuuuiis e e et emmmmm e e e eeee e e e e e e e mennnn s Qa7
Improvement 5: U.S. Route 1 and Cedon Road and Quarters.Road..................... 47 (@001 B =] 1] = = 67
Improvement 6: U.S. Route 1 and Paige Road (Route.605).........ccceeeviiieerinnnnnnnnn. 48. ALY 4 oo [ ] o o YU 67
Improvement 7: U.S. Route 1 and Durrette Road/Starr Drive Improvements.........48 Cost Estimate BreakdOW............ouvuuieemcce et eeeeem e e e e e e e e e e e s mmmnen e 67
Improvement 8: U.S. Route 1 and Deerfield Road/Glen Meadows Drive.Improveménts
Improvement 9: U.S. Route 1 and Pine Tree Drive Intersection Impravements......49.
Preferred AIEINALIVES. ........ooi e et 50 A Pendices
Chapter 4: PREFERRED ATLERNATIVE DESIGN REFINEMENT & INVESTMENBISTRATE
INTENt Of PRaS@.3 ... e e et e e e e eenenes 52 Appendix ATraffic Data
Preferred Alternative #1: U.S. Route 1 and Paige Road/Marye Road....................... 52 Appendix BExisting Condition Syn&inaTraffic
DESION ASSUMPTIONIS ...eeeiitii e e eeeetceemem e e eeeeeattn e e e e s cmmannsssa e eeaaeeessnnn s mmmmmm e eesssnneeeeeees 52 Appendix CNoBuild Design Year Syn@inoTraffic
Project RiSK and CONUNGEINCY. ......uuiiiiiiieceeeeneieeeeeteettin e e e s meeeasnn s e e eeeeesannn s mmmmmn e 54 Appendi®i Meeting Minutes
(@0 B ] 1] = O 54 Appendix EVJUSTICAP
1723 1 o To (0] o o |2 PSP 54 Appendix FPublic Comment
Cost Estimate BreakadOMN..........iiiiiiiiceeeeeiee e eeeeiiii s e e s enesasnaeeeeeeeassnnn s mmmmmm e eeesnnns 54 Appendix GBasis of Desigemorandums
Preferred Alternative #2: U.S. Route 1 and Cedon Road/Quarters.Raad.................54
Preferred Alternative #3: U.S. Route 1 and Lake Caraline Drive........cccceeeeveviiiinnnnnnns 55
DESIGN ASSUMPLIONS ....ciiiiiiii e eeeeee e e e e ettt e e s mre e e e e e e eeesaaa s mmmmmm e e eersn e eeeeees 55
Project Risk and CONUINGENCY........uoiii i ceeeeeiie e ee e et e e e cmee e e e e e e eeaaa s mmmmmn e 58
@005 LY 1 [ = P 58
1Y/ L=3 4 o o (0] oo |2 OSSP 58
Cost Estimate BreakaOMN......... oo eeeeeeiee et e et e eeeaees 58
Preferred Alternative #4: U.S. Route 1 and Roger Clark Boulevard/Jericho.Road....58.
DESION ASSUMPIIONIS ...eeeiieii e e et eeemem e e e e e eeeatt s e e e e e cmrenmeee e e e eeeeesennn s s e eeeesnaaeeeeees 58
Project RiSk and CONUNGENCY. ........iiii it ceceeeee e e eeeeiitis e e s mee e e e e e e eeaan s mmmmmn e 61
(@01 B ] 1] = S 61
VL] (g Yoo (o] [0 |/ TP 61
Cost Estimate BreakdOMN..........oooiiiiiiceeeeeie e s eee e e e e e e eeaa s mmmmmm e e eeeanns 61
Preferred Alternative #5: U.S. Route 1 at Pine Tree Drive, Deerfield Road, and.Durédite Road
DESION ASSUMPLIONIS ....eeivti e eeeiesceeeem e e e et e eatae e e e e s cmmmeessa s eeeeeesssaan s mmmmmm e e estsnnaaeeeeees 6l

8/1/2024 PLANNING FOR PERFORMANCE




@ WoOT @ PROJECT PIPELINE
/7 Planning and Investment S e

Chapterl.

NEEDS EVALUATION
AND DIAGNOSIS

8/1/2024 PLANNING FOR PERFORMANCE 4




© PROJECT PIPELINE

Introduction Background

Project Pipeline is a perforramemd planning program to identifgffestive solutions to The Office of Intermodal Planning and Investment (OIPI) prepared/ther \(lseatewi@ed s
multimodal transportation needs in Virginia. Through this planning process, projects and sHi8fi8Rariakgn plan for the Commonwealth Transportation Board (CTBjeimwleietsn$o

be considered for funding through programs, incARIRGSMLE, revenue sharing, interstatéears) were identified for different categoriesTasted inhis study focuses on addressing needs
funding, and others. Visit the Project Pipeline webpage for additionakinforeugiiprline.org  identified in VTrans, and those previously identified by the localities.

This study focuses on concepts targeting identified needs including congestion mitigation, safety
improvement, pedestrian and bicycle infrastructure along the corridor, and transit access. The objectives Tablel: List of VTrans Needs

of Project Pipeline are shown bdfayurel.

‘.Growth‘&m
o =SE Safety | t
" TEEC. afety Improvemen
ViRANS PROJECT =
PIPELINE Transportation Demand Management

v Office of
INTERMODAI
™’/ Planning and Investment

Congestion Mitigation

Pedestrian Safety Improvement

TRANSPORTATION
PERFORMANCE
{ MANAGEMENT
9 - - N

Transit Access

A
Capacity Preservation

Figurel: Project Pipeline Objective
Bicycle Access
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Methodology 1 Consultant Team TechnicaliSeafivides multidisciplinary input, analysis, technical support,

The study is broken down into three phases. Phase | is the problem diagnosis and brainsto@iifhgxpertise for the identified VTrans need categories. _
alternatives, Phase |l is the alternative evaluation and sketch level analysis, and Pha qgn@lg}grganlzatlonal chart, including the roles, responsibilities, and structure of a Technical 1
investment strategy and cost estimates. Details on mietiubalsoas for each study phase arenown below kigure3

outlined belowHrigure2.

\vDOT

« Broad analysis to understand problems (VTrans )

needs) and the causes =

District Planning
+ Develop range of possible options to improve /[ i FIELD REVIEW, N Project Manager
rformance ( HIGH LEVEL )
pE J CONCEPTS, j
) TECHNICAL P
- : APPROACH- /A Consultant Team Manager
« Sketch level analysis to narrow options for . alo B ) N\

development into detailed analyses
Stakeholder/Public engagement and feedback

Technical Teams

1 EESPE « Planning level estimates and identify preferred
alternatives ) Central Location
District Consultant Office DRPT Localities &
N Planning j ( Divisions (as needed) (if applicable) Design
+ Investment strategy cost estimation and refinement (as needed) (for Phase 3)
Phase 3 B Finalize multimodal investment strategy/deliverables
/ PREFERED ALTERNATIVE SELECTED Stakeholder Working Groups
FOR SUBMITTAL TO DESIRED FUNDING County, City or Town Staff | MPO and PDC Staff | District Public Affairs or Communications Staff
MECHANISM

District Subject Matter Experts (e.g., Right of Way, Environmental, etc.)
Residency Engineers and Liaisons | Transit Operators and Leaders
Local Law Enforcement and Emergency Service Representatives

Figure: Study Phase Methods and Solutions

The study teambroken down into Technical Teams to improve the efficiency and effectiveness of the
study process through extensive collaboration and synchronicity. To achieve the iraedded efficiency

consistency, it is generally expected that the same Technical Team will be responsible foAddlitttndieceam members and roles should be considered where appropriate. Certain roles may
within a district for the duration of the cycle. necessary for all studies. However, the following roles may contribute to study success during di

Each Technical Team will include certain leadership and technical roles that will be need®898# ggeypr for different types of study areas, agabi@&n in
study, including the following:

FigureS: Structure of a Technical Team

1 VDOT District Planning Project Mand&gerides leadership and direction; has overall
responsibility for the study progress and outcomes.

i Consultant Team Mandgerovides direct support to the VDOT District Planning Project
Manager; coordinates the work and technical efforts of consultant staff.

1 District Planning StafiProvides technical input regarding capacity, forecasting, land use,
multimodal, and planning.

1 District Traffic EngineeringiSRadfvide technical input regarding safety and operations.
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Table2:Roles and Responsibilities for the Technical Team and SWGs

Role
vDOoT

District Consultant DRPT Locality Central
Office

Identify Study Needs and Priorities
Coordinate with CTB Members X
Approve final study locations X
Data Collection Planning
Data Dashboards X
Assign Consultants & Issue Consultant Task Orders X X
Initiate Study & Hold Kickoff Meeting
Prepare Framework Document
Approve Framework Document
Provide Existing Data

Collect New Data

Coordinate with local leaders
Phase 1 Conduct & Support Initial Public Outreach (if desired) X
Diagnose Existing Needs
Brainstorm & Develop Preliminary Alternatives X
Present Diagnosis & Alternatives to SWG
Provide Feedback and Input on Analysis & Alternatives X
Develop Phase 2 Scope of Work
Approve Scope & Issue Consultant Task Orders X X
Conduct Detailed Analysis of Alternatives
Develop Refinements to Alternatives X
Present Alternative Analysis Findings to SWG X
Provide Feedback on Alternatives
Phase 2 Prepare Planning Level Cost Estimates
Conduct & Support Public Outreach on Alternatives X X
Concurrence on Preferred Alternative(s) X X X X
Develop Phase 3 Scope of Work
Approve Scope & Issue Consultant Task Orders X X
Conduct Alternative Risk Assessment X
Develop Practical Concept Design & Address Risk of Preferred
Alternative

Prepare Cost Estimate with Workbook

Document Assumptions & Basis of Cost

Review & Concur with Concept & Estimate X X X
Prepare Final Study Deliverables, Design Packages, and
Estimates

Apply for Funding of Preferred Alternative(s) X X
Application Support X X X
Submit and Documentation and All Related Work X
Review and approve final deliverables for public visibility X X
Program Closeout and Summary X

| =

Study Selection & Initiation

>

>

2| [ 2] >

>

ol o B

>

b e I B B

>

Phase 3

e - 4

>

Investment, Application, &
Closeout
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The study intersections dlbBg Routedre as follows:

StudyArea
e . . . , 1. Jericho Road (Route 658)/Roger Clark Boulevard (Ragteakoaq) (
The study corridoUis. Route(llefferson Davis Drive) from the Southern County Line with Hanover 2 Cedar Fork Road/Golansville Road (Route 601) (unsignalized)

County to the Northern County Line with Spotsylvania County. The study limit is 14.87 miles, and it rtin : : : :

inthenotbout h direction. Accordi ngUB.doutettan VDOTO %I E?knclﬁle%géglmle [ér('g\{e%li.nggé] “Zﬁed %ol I!Q [ Sﬁﬁ [ Q My
L . . ) . Edmund Pendleton Drive/Green Road (Rout ) (u s{bnallz )O

Other Principal Arteffdde speed limit along the corridor ranges from 45 miles per hour (MPH) to 55 Ladysmith Road (Route 63@)alized

MPH. During the stakeholder meetings, 12 intersections were identified to be analyzed along the y

. - . . \ o . Durrette Road (Route 622)/Starr Drive (unsignalized)
Zorrldor. A map detailing thedosaif the study intersections dl@drouteis shown iRigure 7. Clara Smith Street (unsignalized)

8. Deerfield Road/Glen Meadow Drive (unsignalized)

9. Ladysmith Common Boulevard (unsignalized)

10.Pine Tree Drive (unsignalized)

. i 11.Quarters Road/Cedon Road (Route 632/Route 661) (unsignalized)
kxe ; 12 Marye Road/Paige Road (Route 605) (unsignalized)

P
Rie 632/RIEGE I

Beginning. of Project limits:(Caiolira.Codnty bovceri
\ 2\ g
4Rte 605

The unsignalized intersections operatenag/tstop control (TWSC)UWBhRoutedperating as
the fredlow road and the side streets are stop controlled.

Deerfield Rd;%lgn Meadow Dr
Rte 622 (Bufette Rd)/Starg D
o

g B, : , VTrans is Virginiabds statewide transportat.
Pl & & Gl needs using datdormed transparent processes. The policy for identifying-\éTiname ecisl
B e A N ¥ . establish multimodal need categories tbsparairto the Commonwealth Transportatien Board
S TERc gty | adopted VTrans visions, goals, and objdetichsneed category has one or more performance
measures and thresholds to identify one or more needs. Visit the VTrans policy guide for add
2 informatiomttps://vtrans.org/resources/VTrans Policy Guide v6.pdf

; These miterm needs, identified in VTrans, are prawitiaec Medium, High, and Very High. These

midterm needs are updated every twoRe¥82Imidterm needs identified in VTrans {d:She

550 of Project Limits (Carolind County Line) Route ktudy corridor wérery Highf or Pedestri an Safety | mprov
At and Pedestrian Access, idetliumfor Capacity Preservation, Safety Improvement, and Transit

: o Access, as presentediahle3.

Figurel: U.S. Route 1 Study Area Map

1Commonwealth Transportation Board, Actions to Approve the 2019 VTrans Vision, Goals, Objectives, GuidDitPRviietiples and the 2
term Needs Identification Methodology and Accept théeP@lRddids, January 15, 2020
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Jable3:VIrans Needswithin the Study Area 1 Control Delay (measured in seconds peii \g&fuitleh)
VTRANS IDENTIFIED NEEDS PRIORITIES .
Bicycle Access 1 Level of service (LOS)

-

Capacity Preservation Medium ] 1 958hPercentile Queue Length (measured ift feet

Congestion Mitigation Select |

IEDA (JDA) Access setect H LOS is a quantitative measure to characterize operational conditions within a traffic stream, ge
E in terms of such service measures as speed and travel time, freedom to maneuver, tr
- interruptions, and comfort and convenience. Letters desideatd &rom A to F, with LOS A
Bl representing the best operating conditions and LOS F the worst. LOS is directly related to the
j delay.
. Traffic Operations Analysis Results

TrafficO perationﬁnd Accessibi”ty: JMTutilized Synchro and SimTraffic to model the existing conditions for the intersections in the

Traffic operational analysis was performed using Synchro, version 11, for all study interse
theU.S. Route dorridor. Inputs and analysis methodologies are consistent with the VDO
Operations and Safety Analysis Manual (TOSAM) 2.0 guidelines.

ur factor (PHF), peak hour volumes, artibleapgrcentages (HV%) were coded for
each movement for both the AM and PM peak hour models. The models were calibrated based

_ _ _ _ _ _ maximum queue length at each movement from field observations. The maximum queue from Sin
Due to the ongoing construction at the interd¢@idRafteat Ladysmith Road, JMT was directegyas compared to maximuf i el d observed queues. VDOTds T

by VDOT to model the final roadway geometry after construction (applied improvements) ag{h8e3x a8 calibrated. While TOSAM does not give specific thresholds to determine calibrated r
condition. The final construction plan for the roadway and signal plan were provided to IMT pygihesVE53d visually acceptable maximum queue lengths are represenvedtametiticss
inspector agite during theldi review. control delays (s/veh) and LOS were reported from Synchro using Highway Capacity Manual |

Signal timing plans were provided by VDOT. Since the interSedRontetdt Ladysmith Road Methodology and th& @ércentile queue lengths (ft.) were reported from SimTraffic.

is under construction as of summer 2023, JMT used the field observed cycle lengths, and opigYgsditd¢the operational analysis shows that all 12 study intersections are operating at an acc
splits for the existing condition analysis. overall intersection LOS of D or better during both the AM and PM peak hours. The queue length
: signalized intersections do not exce astorage lane lengths on all approaches. The analysis

_ _ results of Delay, LOS, and queues are presefiediAny L OS t hat was 1 epc¢

Turning movement counts, from 7:00:AMPM, was conducted by National Data and Surveyifdo have b e e n yaldworangeand, resgecivebuiy the AVapgak hour, for

Services (NDS) on Tuesday, May 17, 2023, at the 12 study intersections. These counts weig pléasedionbS. Route 13richo Rodibger Clark Boulevahne northbound traffic operates

while Caroline County schools were still in session. Beffestriaa also included in the traffit LOS E for all the movements, and the southbound through moventent enaveigent

counts. The universal AM and PM peak hours for the intersections were determined frompi@dtdPEOS E. During the PM peak hour, the eastbound shared thrawrghnamebright,

movement counts. The universal peak hours aré B30 AMI, and 4:30 PKI30 PM, for the  and the approach operate at LOSeEvestbound shared through ardmighbvement operates

AM and PM peak houespectively. The raw traffic data is piroAjojgendix A. at LOS EThe SimTraffic simulation showed the traffic always clears the intersection during each

Measures of Effectiveness (MOES) cycle at the intersectiaiU.S. Route dt Jericho Road/Roger Clark BoulevEnd Synchrod

_ _ _ _ _ _ ~ SimTraffic reports for the existing condition are irghpeed ix B
For the purposes of this study, guidance for reporting MOEs for signalized and unsignalized intersections
was obtained from the VDOT6s TOSAM, Version 2.0. A summary of the MOEs evaluated f

intersections are as follows:

RSl %ﬁ%]iversal peak hour volumes for both the AM and PM peak hours were used for the ar
Bf
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Tabled:Existing Condition Synchro Analysis Results Summar Table 4: Existing Condition Synchro Analysis Results Summary (cont.
EXISTING CONDITION ONDITIO

STORAGI AM PEAK PM PEAK ORA AM PEA PM PEA
INTERSECTIOI ROADWAY DIRECTIO! LANE LANE 95th 95th R Ol ROADWA DIR O . . De 9 De 9
Delay . Delay . C OS Percentile . OS Percentile
(GI==3)) LOS Percentile LOS Percentile = =
(S/Veh) (S/Veh) Oueue Oueue
Queue (ft) Queue (ft)
L 16.5 B 38 50.6 D 27 L 225 30.9 C 106 35.4 D 110
Jericho Road | Eastbound [TR 225 c 126 57.3 E 153 Eastbound |1 274 ¢ 155 275 ¢ 101
200 17.5 B 22 18 B 27
Approach Delay 21.6 © - 56.7 E -
Ladvysmith Roa Approach Delay 27.1 C - 28.3 C -
Rogers Clark = LT 2 20 sk = 129 ¥ L 625 E D 24 26.9 C 78
Westbound |[TR 20.3 C 64 57 E 254 TH ER) c 102 311 c 171
Boulevard Westbound -
Approach Delay 18.2 B - 8.2 D - R 600 20.1 c 42 18.7 B 52
1 LU 225 B/l E 39 192 B 28 s Approach Delay 28.5 C - 28.4 C R
. . TH 63.8 E 28 23.7 C 59 L 325 24.6 C 91 23.4 C 92
Signalized Northbound ignali : :
(Signalized) oribound g 150 62.6 E 22 233 C 23 (Signalized) Northboung. 1TH 322 c 84 33.1 c 105
U. S.Route 1 Approach Delay 61.4 E - 23.1 C - R 500 25.9 C 34 235 c 39
= L 400 48.4 D 78 16.6 B 57 U.S. Route 1 Approach Delay 28.9 [ B 28.9 [ -
Southbound TH 58 E 36 21 C 21 a L 650 20.5 c 148 22.8 C 107
R 200 56.1 E 14 20.5 C 1 S T 27.9 C 79 317 C 101
Approach Delay 53.2 D - 18.8 B - R 712 17.7 B 39 22.5 c 51
Overall Delay 34.6 c - O D | - Approach Delay 21.9 c - 26.2 C -
LTR 11.4 B _ 13.3 B _ Overall Delay 26.4 © - 27.9 C -
Cedar Fork R Eastbound _ -
edarror o asioun Approach Delay 11.4 B S 13.3 B - Durrette Road St | 10.2 B 115 B
LTR 101 B N 114 B N Approach Delay 10.2 B - 11.5 B -
| ille R Wi : . _ _
Golansville Road estbound PR IEET] 01 B N 114 B " . LT 15.4 C 25.5 D
Starr Drive Westbound [R 9.2 A - 10.2 B -
LT 0 A - 0 A -
2 Northbound [TR 0 y 0 A Approach Delay 13.4 B - 19.5 C -
(Unsignalized) A PIE] B 7 - 5 A - = LT 1.6 A - 1.9 A -
U.S. Route 1 pproach Detay = - (Unsignalized) Northbound [TR 0 A - 0 A -
Lr 4 A = il A - < Approach Delay 0.8 A - 1 A -
EEiEaEe] [k 0 A - 0 A - U.S. Route 1 L 03 A - 0.9 A -
Approach Dela; 0.7 A - 1.1 A - Southbound T 0 A N 0 A N
Overall Delay 1.4 A 5 1.7 A 5 SR | 0 A - 0 A -
Lake Caroline Eastbound LR 12.2 B - 20.9 C - Approach Dela 0.1 A - 0.3 A -
Drive Approach Delay 12.2 B - 20.9 C - Overall Delay 1.6 A - 2.1 A -
LT 2.2 A - 4.5 A - L 12.7 B - 18.4 C -
3 Northbound [T 0 A - 0 A - Clara Smith Stred  Eastbound |R 9.3 A - 9.8 A -
S Approach Delay 0.9 A = 2.2 A - Approach Delay 10.4 B - 12.3 B -
(Unsignalized) U.S. Route 1 T o Y 3 0 Y - L 3 ry - 36 A -
Southbound [TR 0 A - 0 A - 7 Northbound TH 0 A - 0 A -
Approach Dela 0 A R 0 A R (Unsignalized) U.S. Route 1 Approach Delay 0.8 A - 1.4 A -
Overall Delay 5.4 A = 4.7 A - TH 0 A - 0 A -
Edmund Pendleto LT 12.4 B . 18.4 ¢ . Souttbound (R h Del 8 2 - g ﬁ -
Drive Eastbound TR 13.3 B - 14.7 B - Overall Oac = 16 A : 1.4 A :
Approach Delay 13 B - 16.7 C - Y LTR 98 A - 1 5 . -
LTR 13.3 B - 20.4 C - Deerfield Road Eastbound -
Green Road Westbound A hDel 133 B 204 C Approach Delay 9.8 A - 10.8 B -
pproach Deray ' i : ' Glen Meadow |\~ |LTR 113 B - 153 C -
a LT 11 A - 14 A - Drive Approach Delay 11.3 B - 15.3 C -
4 Northbound |- 0 A 0 A - LT 1 A - 1 A -
(Unsignalized) TR 0 A - 0 A - ) T 0 A N 0 A N
X . Northbound
U.S. Route 1 Approach Delay 03 A - 0.4 A - (Unsignalized) R 0 A - 0 A -
LT 0.9 A - 0.7 A - U.S. Route 1 Approach Delay 0.4 A - 0.4 A -
Southbound |- 0 A 0 A - Ly 0.1 A - 03 A -
TR 0 A - 0 A - Southbound |TR 0 A - 0 A -
Approach Dela: 0.3 A - 0.2 A - Approach Dela 0 A - 0.1 A -
Overall Delay 3 A - 4.2 A - Overall Delay 0.9 A - 0.7 A -
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Table 4Existing Condition Synchro Analysis Resus Smar cont. Pedestrlan B|CyC|e and Transit ACCGSS

STORAGI — — To identify the needs with respect to accessibility, the study team reviewed existing conditic

INTERSECTIOI ROADWAY DIRECTIO"N WA\ = LANE 95th 95th . . . . . .
FeEn 2 105 percentle  P¥¥  Los percentie pedestrian and bicycle accommodations. JMT did not observe any pedestrian activity along the

(SIVeh) (S/Veh)

Greenway mapping tool, as shdviguire6. The §
U.S. Route dorridor is not a bus route; there}

Approach Dela 0.1
Overall Delay 0.7

Marye Road Eastbound )I;:;Eroach Delay Eg 12 tranSIt StO 3,3‘4
_ . b2 2 ps were not observed @l8ndroute. 1%
Paige Road | Westbound | A pproach Delay 10.9 12.7 In addition, the Carmel Churchnffide lot was
Unsionalizec) Nortbound [78 o : observed during the field visit. Only one vehi
US. Route 1 Approach Delay = o parked for the entirety of the field visit.

Southbound [TR 0 : 0 : _ . . _ Figurés:Cedon Road Bike Route Sign (Pk
e 1 - L3 : During the existing condition technical m captured July 2023)
Overall Delay 2 - 23 -

Caroline County mentioned there is a plan t_ :
the Carmel Church ParlRide location south of Jericho Road/Roger Clark Boulelafl, along

Queue (ft Queue (ft corridor during the field rewe8:. Route Has no pedestrian accommodations along the corridor,
s ound (6 o - . - except the NE quadrant of Ladysmith Road intersection. However, according to the Caroline C
Boulevard Approach Delay 16| B 136 | B Transportation Plan, a sidewalk is planned.&8loRpute hetween Caroline County/Hanover
o N— T — County line and Tedgdr Road, and between CCC (Roaite 683)nd Gatewood Road. As part of
Cnsignalzed) | u.s. Route 1 Approach Delay oA oA the improvementslaS. Route dt Ladysmith Road intersection, crosswalks across all legs of the
Southbound 1TH______ 0 A 0 A intersection will be installed. Additionalfgpastaredse path will be installed on the south side
Overall A . A along Ladysmith Road fidrd mile westWwiS. Routetth 0.84 mile easlbs. Route Which will
Pine Tree Drive|  Eastbound [ T X ——— connect to the south leg crosswalopsidewalk will be installed on the north side along Ladysmith
LT 0.6 A 1.8 A 1 1 1 1
. Northbound [ - - - - Road fror@.15 mile wesfU.S. Routet 0.84 mile easto. Route, Which will connect to the
T S - Approach Delay 0z A o1 A north leg crosswalkis will improve the pedestrian access and safety at the retail stores alor
Southbound [TR 0 A 0 A Ladysmith Road.
Approach Dela 0 A 0 A
— — — No bike activities were observed along the
codon Road 1™ [Approach Delay 04 | B 24| B corridor. U.S. Route 1 has no bike accommc g&
Westbound [0 e b T8 s T 5 along thecorridor. According to the East (&
LT 0.2 A 0.9 A 1
Northbound R ’ - ) - Greenway mapping tool, U.S. Route 1, b
VS R Aoproach Deley 1 A 05 A Caroline Courtgnover County line and Je
Southbound [TR 0 A 0 A Road/Roger Clark Boulevard, and between T¢
Road and Cedar Fork Road/Golansville Ros
(©nsionalzed | cedon Road | Westbound [<I 98 A - £ B - shared omad bike route. However, no bike
pproach Delay 9.8 A 13 B A .
Quarters Road | Fastiound [STR 10 A s | B signs were observed aldrf§. Route during th
pproach Delay 10 A 11.4 B . . . . .
T oz | A s [ A field review. There is a bike route sign along,
Northbound |T 0 A 0 A 1 1 P H |
e rose O soroash Day ot oL Road. The sign is showfigareS. The bike routy
- LT 03 | A 04 | A on Cedon Road is not indicated in the Eas!
Southbound TR 0 A 0 A :
A A
A A
B B
B B
B B
B B
A A
A A
A A
A A
A A
A A
A A
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Route 1Also, according to the Caroline County Transportation Plan, a Carmel Church RaiM8&itimintlee crashes that occurred near an access point were either angle or rear end crashes.
being proposed along the existing CSX rail line. A Transit Oriented Development Study répdrarigeecrashes and 63 rear end crashes that occurred along the study corridor, 17 angle ct
October 2008, was prepared by Michael Baker Jr., thog@dCaty. The report placed the accessd 22 rear end crashes were located at accesatpaiatadhpart of an intersection. While most
to the proposed station and parking at approximately 1.2 miles south of Jericho Road/Rdt¢ilees€larkishes were scattered throughout the access points along the corridor, there was one |
Boulevard, alobgS. Route ¥YDOT indicated this access might be too far#6rmmtaechange. that had a significantly highergaia -

of crashes. Seven angle cras Beg.nn.ngofpm,ectL.m.;}(ciam..necOunwborder,

Access Management occurred in Hotspotfrdm the

There is a total of 251 access points in the northbound and southbound directions locate®/ 3t@RaHgisthe entrance of
14.87mile segment OfS. Route, hveraging 16.88 access points per mile. Most of these aSQ@&PINg center north  of
points are driveways, turn lanes to parking lots, and minor roadways that are not part of the!A[§8RHABgA0-S. Route &t
intersections, as showFigare7. There are a few access points located near the study interseéfsfy$mith Road. This appea

however the vast majority are located on the main corridor, away from the 12 study interseBfdii§ only access point that I
strong correlation between §

Woedford

“\\‘\ﬁi '}LM number of crashes and acq
> o ree management issues. While it i §" .
/s i fully known if accessacing is AL v So B
ya e result of these crashes, it shoulSEEEEEREEEE Rt 1§

\ 8o noted that at most of the acess e L
US.ROGRET | | =\ - points where a crash occu Ced Fork
) there was no designated turn
N or tweway lefturnlane median. i) s
73 Telegraph N McBryant Corner
/é«é\ / Road
Cedar Fc.>rk Road/ é g driCar LY
Golansvilieiioad ‘I\\;\/ Road Chjnd!er Crossw‘r‘?End of Project Limits (Caroline Courstﬂ\'/ L;‘;’e)
) End Qf,l?rOJect Limits*(Caroline County:Line)

U.S. Route 1 /;%\ Figurer: Access Point along U.S. Route 1
g

Caroline County/

— Hanover County
7 line

STEARAnalysis

= A screening tool for equity analysis of projects (STEAP) report from FHWA was dé\&loped for tt
Route torridor within the study limits. This tool provides estimates of the scltavactar@ios

of the population surrounding a project location. The statistical categories reported relate to
ethnicity, age, sex, household size and income, and household vehicle ownership. This analysis

Figures: East Coast Greenway Bicycle Route

8/1/2024 PLANNING FOR PERFORMANCE




© PROJECT PIPELINE

2

to identify disadvantaged population size and characteristics, to determine if any accommo S
to be provided in any of the proposed altefffaidasa source used for the analysis was the ,, o & s

Northern County Line with

- tpgt O Spotsylvania County
American Community SurveyiZ20®0 and a OGrbileradiusvas used for the analysis kmidier
The general demographic of the poopggaiwith a O-nile buffer simempared to the Caroline S
County and state of Virgepi@senteth Tablebandamap showing the depicted buffer size covera =X SROADOVS
around the study corridor is preseRigdries. 5 e < e

PARTLOW R

Tables: STEAP Analysis Area Statistics LEVY

ANTIOCH
FORK

LADYS

0.5mile | Caroline County  Virginia

Land Area (in square miles 15 527 39,482
Population 2,430 30,581 8,509,358
Housing Units 1,025 12,322 3,537,788
Households 938 10,978 3,184,121
Families 632 7,911 2,103,100

u.S. —t
Route 1

EAVERD
BEAVERDAM MCBRYANI

CORNER

Theresults of the STEAP tool analysis are as follows:

1 Most othe populatiof%6) within the study area is between ages 18asnsh64vn in
Figureo.

1 Nearly#6% of househotmgnthree or more vehiclghich is higher than Caroline County ar :
the state of Virgima shown iRigure1Q all the households in therl& buffer size of the .| Souther County Line
project location own at least one personal vehicles. QR veithyHatover County

1 Of the neknglish speakers (age 5+) at lnmiyegne percent of the population within the C
mile buffer size do not speaiiskat allas shown fRigurell re- KRITH

f The result shows¥8%ave household income greater than $¥88@0&d by household "« =« wl : N
income between $50,00053®¢000as shown iRigurel2 This trend is similar in Caroline W, e T SR
County and the state of Virginia.

1 When comparedQGarolin€€ounty, the study area hksvaraverage number of veterans,
people with disabilities, households with no computers, and households without internet
connectioms shown figurel3

REEDY-MILL

ow

OLIVER

Figure3: STEAP Analysis-Dite Buffer Size

8/1/2024 PLANNING FOR PERFORMANCE




T2A
c:A
A
oA
H: A

M A

piA

nsp
A

o:p
0/

HP
H: 73
MP

MA

8/1/2024

cm 0

pip

(074
H: 0 H: A
I NEC '

e @& A fORNB Y mye RISR dzf cpESYA 2D
t 2 LJdzfd a2y

m{ GdzR& W/NBNRt Ay @{fi2dnBi&@F +ANHAY

Figure®: STEAP Analysis Result of Population by Age
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FigurelQ STEAP Analysis Result of Vehicle Ownership
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M 2130 ne dah
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ﬂh — . R [ — P
(LSl 2yt LISI 1 9y=S A1a Ko{yL3s Fa1a Ko{yL3S I
Oy 3t AAMSNEDLSStHISHE b 20 pShizd bi
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Figurell STEAP Analysis Results of Population Age 5+ Years by Ability to Speak English

AHA | |
o O:Ep::n:
[ | I l =nl I I

§3 RE :E 1
HAC
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Figurel2 STEAP Analysis Result of Household Income
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D : WD Edmund Pendleton Drive/Green Road

MR e Ve There is inadequate intersection sight distance in the eastbound direction (west leg of the interse
" ” NE:B .
o . Ladysmith Road
NEZH M H ) M Ongoing roadway construction (Ladysmith Improvement project) along Ladysmith Road throu
NE:}EI M.A o intersection. There is an anticipated completion date of late 2023/early 2024.
52 Durrette Road (Route 622)/Starr Drive
£ N A stop bar is not present on the eastbound direction (west leg of the intersection), it is optional t
fi2 0. it for the minor roadway. There is inadequate intersection sight distance in the westbound dire
#2 . looking left (east leg of the intersection).
bdzYo SNJ BlzYo SNI 2F b 82¥6I6 B 2 ¥ dzY o Deerfield Road/Glen Meadow Drive
+S 3OS mMip0a 6 A GK 5 A all 20dxaf SAKe2St 3R 2 dzi IS KR f yRe There is a missing stop sign in the westbound direction (east leg of the intersection). There is inac
d A DAt Athyym Up/223/Y LIdzG SINEG SNY Sd / intersection sight distance in the westbound direction, looking right (east leg of thféntersection
m{ (dzR& W/NENR { Ay S{ M2 de@ (@ F +A NHA Y sight is blocked by an advertisemesht boar
Quarters Road/Cedon Road
Figurel3 STEAP Analysis Result of Other Vulnerable Populations The placement of the Route 632 sign has potential for driveritcdsnfarsiog Route 632 in the
: . eastbound direction and Route 661 in the westbound direction. The layout and configuration
Field Review intersection appears to cause drivers confusiters&hbtdn layout also makes it difficult to properly

JMT conducted a field visit on Thursday, July 13, 2023, to observe existing conditionsPtRththen@adway directional signs.
universal AM and PM peak hours. The field review focused on intersection operations, ”%Pﬁ%‘""l‘%oad/Paige Road
e A Rl © signalized intersectiopsterse tion warning signs with flashers were observed to have been recehitl$s iriktaited.on
along the study corridor were observed and collected. In addition, road geometry, lane cont §

urations . D cel
signing and pavement conditions, and sight distances were collected outside the peak hour%%%{lmﬁc i the intersection in the northbound and southbound directions. Per VDOT, the flashel
. : : . . ; instatle
thestudy corridor. During the field review, center line and shoulder rumble strips were obs

Sk aue to safety issues at the intersection. The signs with flashers will helpUh&:ify drivers c
the corridor. In addition, the Carmel Church Park and Ride lot, located close to thﬂaﬁlterseﬁ{ou o e presence of Marye Road/Paige Road. There is a stop bar missing in the eastbe
Route At Jericho Road/Roger Clark Boulsaardbserved.

girection (west leg of the intersection).

Major observations during the field review are as follows:

Cedar Fork Road/Golansville Road

It is difficult for drivers to identify the presence of the intersection because it is located at the crest of a

hill in the southbound direction. Additionally, the house located in the northeast quadrant of the

Il ntersection bl ocwikew tilhret isloutt thdby uaarde dap yreaxibmately 1256 from the intersection.
In the northbound direction, it is difficult for drivers to identify the intersection due to the absence of a

route name sign at the intersection, identifying the side streets.
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" il Table7 shows crashes by severity for each analysis year. Crash data is categorized as K: Fatal i
Safety and Re“ablllty o o A: Serious Injury, B: Visible Injury, C: Nonvisible Injury, and PDO: Property Damage Only. Of th
A crash analysis was conducted for the study corfd®. &omuge, Within the study limit. Crash crashes, 70% (234) of the crashes caused propertyrdgifiO), and 28% of the crashes caused
data was collected from VDOT ArcGIS Crash Map, as well as the Project Pipeline Dashbagjdiésy. Tifere were five fatal crashes reported with@atheesiad. Three of the five fatal crashes
year period, between January 1, 2017, and December 31;y2@2pelickwas used in place ofoccurred in 2018. Three of the fatal crashes occurred in the northbound direction.
the standard fiyear peod to more accurately encompass the years affected by the COVID pandemic

(2020, and 2021), and to increase the sample size of years unaffected by the pandemic.
Tabler:Crash Severity by Year

B 5, Sideswipe - Opposite Direction 1

M 4. Sideswipe - Same Direction 2 3

Safety Analysis Results %
Review of the data showed a total of 334 crashes occurred along the segmeat peeothe 6 70
Crashes per year are showahle6. 60
Tables. Crash Types by Year 50
&0 40
70
30
60
50 20
30 0
20 2017 2018 2019 2020 2021 2022
10 l B PDO. Property Damage Only 45 45 24 36 38 46
0 2017 2018 2019 2020 2021 2022 K. Fatal Injury 3 1 1
B 9, Fixed Object - Off Road 6 5 5 8 10 10 = C. Nonvisible Injury 2
W & Non-Collision 1 1 1 2 1 m B. Visible Injury 10 10 16 6 11 15
W 6. Fixed Object in Road 1 B A, Severe Injury 3 3 3 1 4 4
1
3
1

The crash history was also sorted by environmental factors, including lighting conditions, weath:

e - : roadway surface conditiGaisle8 shows that 86% of crashes occurred under clear weather, and 86%

N 2. Angle 27 28 22 14 18 25

= 16. Other 2 3 2 2 on dry pavement. Therefore, inclement weather, and inadequate pavement friction were not
12.Ped 1 contributing factors for these crashes based on the crash data. Under lighting conatigahs, 60% o
¥ 11 Other Animal ! ! ! during daylight, and 30% (100 crashes) occurred when it was dark, and the road was not lightec

m 10. Deer 10 2 2 ] 8 13

1 oot o D ; . N s of illumination is likely a contributing factor to the crash8sRtartg In general, 51% of crashes

occurred under normal conditions, and the remaining 49% of the crashes occurred under certain &
conditions, especially lack of illumination.
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TableB: Crash History by Environment The hotspot locations aldi8) Routedre:
US. 1Crash History by Environment . . . . .
20172022 _ 1 Hotspot 1: Approximately 0.31sou#s of the Northern County Line with Spotsylvania County (5
Lighting Weather Surface Total
% crashes)
g3 |5 |2 s 9 Hotspot 2: Approximately 0.50 miles south of Marye Road/Paige Road (5 crashes)
B8 (£ [s. £ 1 Hotspot 3: Approximately 0.09 miles north of Ladysmith Road (9 crashes)
z ils |52 53 : % 1 Hotspot 4: Approximately 1.78 miles north of Jericho Road/Roger Clark Boulevard (5 crashes
HEAEAE AR B H IR IR AR A A N A 2|2 : L
Crash Type 81883 |0&[0k[28| |22 |2|S|8|2|2|8|z2|5]«% The crash types at these hotspot locations are sumiizdolie®d in
1. Rear End 47 1 1 3 11 0 52 0 4] 9 1 1 52 9 1 0 1 63 19%
2. Angle 98 | 2 | 2 | 10| 22 | 0o | 14| 2 | &4 [ 11| 3 | o | 13| 18 | 1 | 1 | o | 13a] 0% Tableo: HOtSiOt Crash Tiie
3. Head On 4 0 0 1 1 0 5 0 0 1 0 0 5 1 0 0 0 6 2%
4. Sideswipe - Same Direction 13 0 0 1 4 0 16 0 1 1 0 0 16 2 0 0 0 18 5%
T e e T e L. Rear End 2 L 3
8. Non-Collision 5 | o o | o 1 o [ 6 | o o [ o[ o o |6 [ ol o] ol ol 6|2 2. Angle 1 7
9. Fixed Object - Off Road 21 3 1 1 18 0 36 1 ] 7 ] 0 36 7 0 1 0 44 13% - - - -
10. Deer 8 | 2 | 2 [ 1 |3 | o |4 [ 1| o0 2] 0] o4 2 0] o] o] 4 |1% 4. SideswipeSame Direction 1
T — O 8. NorCollision L
16. Other 3 1 0 0 3 0 7] 0 ] 3 0 0 5] 3 0 0 0 9 3% 9 Fixed Obje(-:fo Road 1 1 1
Total Frequency 201 9 3] 18 100 0 286 4 5 34 4 1 286 42 2 2 1 334
Yotall%) o | 3% 2% 5% 30% 0% | | 1% | 1% | 0% | 1% o | 5% 1% 1% 0% 10. Deer 1 2 1
40% 14% 14% 16 Other 1
% of Crashes occurred during a
e oo oy e oo e Based on the crash types at these hotspot locations, no crash pattern can be determined fro

: : crashes, excep otspot 3, hic)? ' #ocated tZ”ue entrancg of a shoppi nter. A review
Us ;r rt] gl ¢ ?he i % U4 gd an nduta I. gtv g r122916e dha & ylozt 'Ir'lﬁa f fthﬂa?%es gt%dgtbé):lt;shoﬁloid th§lt’si o?t esé(v&?h g% gré(sheg chu%d%%@/vgge the weStsbini
crasiraie a’ong the Stidy corrndor was determined fo be —9 CTasnes per on Ve W‘n‘?\g left from the shopping center, and tloeimbrdniver. All six crashes occurred during the

of travel (VMT). This crash rate is higher than the avexraie atasb rate of 82.13 crashes pe , : : : : :
L : R A o aytime. A review of the location showed the shopping center sign blocks the view of the north
100 million VMT on roadways with the same functiboalieragOther Principal Arterial) in 201 riveﬁefrém\paedequately noticing the entrance of the shopping center.

Also, the crash rate on the study corridor is higher than the average crash rate of 129.23 Cras _ _ T _
100 million VMT of all roadway types in the Fredericksburg District in 2019. This indicates thet€qé @@y the crashes showing the density along the corridor i$esddted in
corridor has a higher crash rate than the average crash rate on roadways with the same functional

classification (Other Principal Arterialideatand of all roadway types in the same district.

In addition, the crash rate per mile was determined to be 3.74 crashes per mile. Four hotspot locations
along the corridor were observed. The hotspot locations were determined based on occurrence of five
or more crashes withi2b@feet radius. The hotspot locations do not include intersection crashes.
Intersection crashes are described in the following section.
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T 7 : \\\ 2
Study Area Crash Hot Spots (2017-2022 Data) N P
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Figurel4 U.S. Route 1 Corridor Crash Frequency Heatmap
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In addition to the crashes aJoBigRoute trashes at each intersection are analyzed. A summasnglle crashes at the intersection. The intersection with the third most crasbreisiatddgthe

the crash type at the intersections is preséaitéel (h Route Jat Marye Road/Paige Road. Intersgatioimg signs with flashers were observed to be
TablelQ Intersection Crash Type recently installed OrS. Route dpproaching the intersection in the northbound and southbound
Crash Type directions. This will warn driverslal®nBouteifitersection so they can be aware of traffic entering
S| £ | g U.S. Route ftom Marye Road/Paige Road. The warning sign with flashers can potentially impr
g % ;:c? § - safety at the intersecfi@tlellpresents the crash severity at each intersection.
S c | O 2| £ 8 g E Tablell Intersection Crashes by severity
Lﬁ S ~ £ g g |2 % g % 3|2 isibl isibl |
Intersections § é § {é_ § -CQ) (§ g 2 § 2 g g Intersection PDO. - I}lr:}lr]:!}l/s' 1 Blr}J/lIJsl'ly i Allhsjl?lyyere K|n]|l:.l?;/a Total
o N w| 5L g zZ|g | 2 = | 3 Jericho Rd./Roger Clark Blvd. 20 0 10 1 1 32
g o | i o E — Cedar ForRd./Golansville Rd. 6 0 3 1 0 10
'U_>_ -'(‘,2) © o Lake Caroline Dr. 13 0 3 1 0 17
R Edmund Pendleton Dr. /Green R| 4 1 8 0 0 13
_ Ladysmith Rd. 37 0 8 2 0 47
Jericho Rd./Roger Clark Blvd.| 5 | 19 | O 3 0 0 0 2 1 0 0 2 32 Durrette Rd/Starr Dr. 6 0 > 0 0 3
Cedar ForK Rd./Golansville Rg 1 6 0 0 0 0 1 2 0 0 0 0 10 Clara Smith St. 1 0 0 0 0 1
Lake Caroline Dr. 4110,0/1/0/010}210}0,0/0/17 Deerfield Rd./Glen Meadow Dr. | 2 0 3 1 0 6
Edmund Pendleton Dr. /Green 1 | 11 | 1 0 0 0 0 0 0 0 0 0 13 Ladysmith Common Bivd 0 0 0 0 0 0
Ladysmith Rd. 6|32 2|6|0]0|0|0]1|0] 0] 0]|47 Pine Tree Dr. 0 0 1 0 0 1
Durrette Rd/Starr Dr. 5| 0 0 0 0 0 0 2 0 1 0 0 8 Quarters Rd./Cedon Rd. 11 0 4 0 0 15
Clara Smith St. ol1]0|0|lO0O|O0|O0O]O|]O0O|O]O]|Of?1 Marye Rd/Paige Rd. 13 0 2 3 0 o5
Deerfield Rd./Glen Meadow D| 1 | 5 0 0 0 0 0 0 0 0 0 0 6 Totals 113 1 46 14 1 175
Ladysmith Common Blvd 0 0 0 0 0 0 0 0 0 0 0 0 0
Pine Tree Dr. cj12,0}j]0}]0j]0j0O0j]O0]0JO0O]O0O]O0f1 Of the 12 intersectiddsS. Route 1 dricho Road/Roger Clark Boulevard had a fatal crash. The
Quarters Rd./Cedon Rd. 2,11} o0}1,1,0]0]0j]0]0]O0]O0]JI15 crash which occurred in 2022 was due to the driver speeding and failing to maintain proper contr
Marye Rd/Paige Rd. rj14;,1}]0/j0j0j0j}1,1]1]0]0]2 2021 crash rate of intersections in Caroline County was compared to the crashtudie of the 12

intersections. According to the VDOT intersection crash rate database, the average crash r:

The highest frequency of crashes occurred at the intdiscfRouteat Ladysmith Road, which intersections in Caroline County in 2021 is 3.14 crashes per million entering vehicles (MEV). The
is currently under construction. Ladysmith Road is being wideneldrinoadivay to a four crash rate among the 12 intersections waashg#c MEV, which occurred at the intersection of
lane roadway from 0.15 mile wds$ oRoutetd 0.84 mile eastbf. Route At the intersection U.S. Routedt Jericho Road/Roger Clark BoulBviarohdicates that the intersection crash rates
withU.S. Route, Ladysmith Road will have dutalrtefanes, two through lanes and an exclusiggthe study intersections are less than the average intersection crash rate in the County.
rightturn lane on both approaches. An exclusiuerighe will be included for northbounahdirectio

These improvements have potential to enhance the overall safety and operations at the intersection.

The second most crashes occurred dtSh&oute 1 dericho Road/Roger Clark Boulevard

intersection, and the most prominent crash at the intersection is angle crashes. The

eastbound/westboundtleft movement was previously controlled by permissive phasing. However,

the movement control has been updptetettegermissive phasing, which can potentially mitigate
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Public Involvement Survey

available to the public from J3%,22023. The survey included 12 questions mostly relating to safety,
mobility and congestion issues, mode of transportation, and multimoda ta&litsusdoh

.. Reducing traffi ti ank: 2,00 P13
The survey garnered 464 participants, 12,133 responses, and 603 comments. Some of the si D) reoucnevatc congesion Y
guestions inquired from the public and the responses are the following: oo sty nereecton sty —
A The following needs have been identified for this study. Do/youthegrerial , -
@ Speeding / Aggressive driving & 3.44 207 v
assessment
m Proper pavement marking and signage lank: 3.6 199 v
safety Improvements e m Pedestrian safety and accessibility Rank: 4.20 JEIVEY
m Capaiy preservation T m Public transit access and service rank: 4.63 178 v
@ Pedestrian Safety Improvements 242 « @ e e e s 7 .
m Bicycle Access 217 v 328 Respondents
Pedestrian Access 200 v
m , A Do you experience congestion when traveling along the study area? If so, when
Transit Access 198 v
437 Respondents LM Weekends 250 v

Weekday afternoon rush (4p-7p) 211 v

m Weekday morning rush (6a-9a) 133 v
m Weekday midday (9a-4p) 46 v
m Weekday evening/overnight (7p-6a) M v
m Never 33 v

362 Respondents
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A Which of tHellowing safety issues concern you? (Check all the apply) A What mobility issues do you typically experience when using the study area?
Speeding / Aggressive driving 216 v m LeahaT RS 210 v
CELUN  Lack of sidewalks / missing sidewalks 162 v
w Difficulty making left turns 192 v
m Sudden stopping / rear-end crashes 153 v
m Poor signal coordination 139 v
@ Inadequate lighting 150 v
m Difficulty accessing businesses 80 v
=¥L N Inadequate pavement marking and signage 139 v
iAW Vehicles blocking entrances 58 v
@ Insufficient / Missing crosswalks and pedestrian signal timing 124 v
m Difficulty when riding a bicycle 55 v
Running red lights 105 v
m Side-Impact crashes 98 v m Difficulty when walking 48
Difficulty Weaving / Merging 95 v m Other 13 v
m Inadequate bicycle facilities 87 v 343 Respondents
EED) rnacequate Transit/ Busstops 62 A What multimodal facilities are needed along this study area? (Check all that apply)
m Lack of ADA ramps and accessibility 36 v m Crosswalks / pedestrian signals 169 v
Closely spaced driveways 32 v m Sidewalks 149
Other 27w
m Bicycle lanes 105 v
380 Respondents
@ Shared-use path 99 v
@ Park & ride lot 76 v
@ Transit service bus shelters 47 v
m Bus transfer station 34 v
m Other 28 v

298 Respondents
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A summary of the existing issues that were mentioned in the survey comments include the@&q@f}q:

! Congestion and safety issues (due to speedingBalRogte Hlue to detoured traffic from Based on the available crash data, most of the angle crastfesRdengdccurred at the 12
I-95. This occurs whé3 lis either congested or an incident occurr8.ddteured traffic  study intersections, especially at the intersetctin Rbute &t Jericho Road/Roger Clark
causes operational issues mainly at the intersé&&idRonfteat Jericho Road/Roger Clark Boulevard, andlS. Route a4t Ladysmith Road. However, these intersections have been recenth
Boulevard. Additionally, due to the traff@Srartakes longer for side street traffic to find ggpdified or are being modified. These improvements could potentially mitigate the angles cre

to make a left otdcS. Route The side streets mainly referenced in the comments are LR iS also a prevalent number of crashes involving deer. Therinanivéd dsiees along
Caroline Drive, @8dmund Pendleton Drive/Green Road. U.S. Route It was observed that these deer crashes are more frequent between Jericho Road/R

Clak Boulevard and Cedar Fork Road/Golansville Road. There are 19 (40%)imidhved 7 deer

T Safety issues due to the presence of wildlife. This was also observed from the crash aply$i3ween Jericho Road/Roger Clark Boulevard and Cedar Fork Road/Golansville Road,

are no deavarning signs aldng. Route 1 : : :
Pedestrian/Bike/Transit

T Sight distance issues alai®) Route especially at the intersectiorSofRoutedt Cedar  j\MT did not observe any pedestrian activity along the studyScdRédeeHas no pedestrian
Fork Road/Golansville Road. It is difficult for drivers to identify the presence of the igteisgfHenations along the corridor. However, as part of the impto8e Reutsaktladysmith
because it is located at the crest of a hill in the southbound direction. Additionally, fiad@te®section, crosswalks across all legs of the intersection will be installed. No bike activitie
located in the northeast quadrant of trednteis on bl oc ks t he s o Wwhséne®dloRgthe dtiidy coiBdIrREutetas rd Bike adddmenddations along the corridor. There
vegetation blockage for drivers was identified as an issue. is a bike route sign along Cedon BR&dRoutecbrridor is not a bus route; therefore, Isusrstop

1 Alack of turn lanes into the side street were identified, especially at Lake Caroline DifAnsit stops were not observedlalSngoute 1

1 Safety issues of ingress and egress were identified at the shopping center, north ofE&b@i‘rﬁithONement Survey

Road. This was also observed from the crash analysis with nine crashes occurring at Hi€ SHE4R% showed that reducing traffic congestion and corridor safety/intersection safety are t
point, seven of which were angle crashes top issues to the public along the corridor. Based on comments from the survey, traffic congestion

occurs wher9b is either congested or ademicoccurred. This causes safety issues along the
1 Drainage issues were identified, which causes flootiry &oote 1 corridor with speeding and aggressive Thissegsafety issues were indicabeddrash analysis
 Lack of street lighting alo:8y Route 1 whictshows that the crash rate aloBgRouteid higher than the average crash rate on roadways
with the same functional classification (Other Principal Anedal)astdtef all roadway types in
the same district. Lack of turn lanes and difficulty making left turns are the two top mobility i
. : identified in the survey. Based on thecmwegnts, this issue also gets worse when traffic from |
AntICIpatecborrldor |SSU€S 95 detours td.S. Route 1In general, 76% of the survey respondents agree that safety improveme

The operational analysis results showed that there are no operational issues at thealbadsteRouteid needed. Transit access was the lowest ranked improvement needed according
intersections. The final roadway geometry after condthi&tiBiouie dt Ladysmith Road was he survey respondent.

modeled as the existing condition.

1 Lack of pedestrian facilities &ldhigRoute 1
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Potential Corridor Improvements

After a thorough analysis of the historical crash data, existing condition operational analysis, pedestrian
and bicycle facilities and the location of access points, several corridor improvements.are recommended

Pedestrian and Bicycle Improvements
It is recommended to add a shared use path for both pedestrians and cytl)iSs Rtarig the

corridor starting at Pine Tree Drive and continuing south to the ikte3s&digeail adysmith

Road, as shownFigurels With the current construction on Ladysmith Road, crosswalks will be

added to all four approaches of the intersectfont Altdedse path will also be installed on the

south side, and-#0ot sidewalk will be installed on the north side aontRald frdhl5 mile

west ofJ.S. Routetbd 0.84 mile eastlwfS. Route. According to Mihs Pedestrian Access and

Bicycle Access are a high priority while Pedestrian Safety is a very high priority. These improvements | S i S

will help address the VTrans needs. N2 s .
Y _ : k

Proposed Shared Use Path
g — Crosswalks (under Construction)
| e Shared Use Path (Under
Construction)

Figurel5 Proposed Pedestrian Improvements
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General Corridor Improvements Intersection Impraments

Several nantersection improvements along the corridor are recommended as follows: After thorough analysis of the historical crash data and existing operational analysis, it was dete

{ Installation of Deer Warning Sigt of all crashes along the corridor are deer related. TH&fe T was not needed. All intersections are operating at an acceptable LOS and all intersectio
are currently no warning signs@lsn@outedlerting vehicles. Per VDOTHB69 (Deer below the countywide crash rates. Howeveretiséleminor changes at some locations that will
and Other Large Animal Crossing Warning Signs) memorandum guidance DeePteNdds;qgditional safety and operational improvement. It should be noted that tHe. Sitersection «
Warning (W-B) signs or other large animal crossing warning signs should be installed WL adysr_nlth Road is currently undergoing construction, So no improvements were sugge
following combination of conslitire satisfied: for this intersection.

o For any period of two years, there should be at least five reporteavieingeeanimall S R oy te At Mayre/Paige Road (Route 605)
crashes per mile per year; and, This unsignalized intersection is operating at an LOS A in the AM and PM. However, this inters
0 The posted speed is 45 mph or greater. does have 25 crashes in the study period, 14 of which are angle crashes. Accordingly, a desic
The deerelated crashes occurred in 2020 are six crashes, for 2021 are eight crashespathbfound leéfirn lane is recommended to providesehore time to turn. Also, the southbound
2022 are 13 crashes. The speed limitedomputeid 45 mph or greater. Therefore, Deeleftturn existing volume warrantstartefane. In addition to installing the southbounddeft,
Warning signs are warranted dl@droute Potential locations for the Deer Warning sigimstalling a northbounetueft lane is recommended. This is pres€igadett Furthermore, the
alondJ.S. Routedre as follows: northbound right turning radius was r ecomme

0 2.9 Miles South of Route 658/Route 207 (installechidthladgie) geometry standards.

0 0.2 Miles North of Route 658/Route 207 (installethirgtpladiie)

0 0.5 Miles South of Route 601 (installed-mite pldque)

0 0.04 Miles North of Route Pine Tree Drive (installedilgifhiagBe)

o0 0.05 Miles South of Route 605 (installed-mvitd pl&que)

1 Move the Food Lion/Brick Sign at the entrance of the shopping plaza north of Ladysmith R«
This access point has nine crashes in close proximity, six of which are angle crashes invo/%%
vehicles turning out of the shopping plaza and vehiclesonibelumgl dhS. Route. 1 ==
This sign causes sight distance issues to vehicles and is probably the result of these cras
However, during the technical meeting, VDOT and Caroline County mentioned the sig!
privately owned and will be very diffieldtbe.

1 Intersection Warning Sigusling intersection warning signs, especially to the unsignalized
intersections, will alert drivet$.®nRoute that there are intersections present when sight
distance might otherwise prevent visibility.

1 Improved Lighting along the cofri8ld¥ of crashes occur during dark hours. Adding
streetlights, when feasible, is recommended.
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U.S. Route At Quarters Road/Cedon Road (Route 632/Route 6¢

This intersection is a-iageintersection. The layout and configurationtefstngion appears to :
cause drivers confusion. Potential improvements at the intersection were proposed during§f yew route 661 Alignment
condition technical meeting. These improvements were considered and revised by JMT. F

two potential improvementedontersection:

g
1 LowCost Improvement: This includes the following: ﬁ 4
O Close the southeast leg of Route 632 facing Cedon Road (Route 661). The L5
movement from Cedon Road (Route 661) to Cedon Road (Route 632) will hav
a left ontt).S. Routethen an immediate right to Cedon Road (Route 632).
O Increase the northbound-ughtradius for adequate-tughtradius at the northeast
leg of Cedon Road (Route 632)
1 MediunCost Improvement as follows:
O Realign the Quarters Road/Cedon Road (Route 632) legs of the intersection to
the through movement skew.
O Close the southeast leg of Route 632 facing Cedon Road (Route 661). The
movement from Cedon Road (Route 661) to Cedon Road (Route 632) will hav
a left ontt.S. Routethen an immediate right to Cedon Road (Route 632). Cooglegarth

O Increase the northboundughtradius for adequate-tightradius at the northeast
leg of Cedon Road (Route 632). Figurel7 U.S. Route 1 at Quarters Road/Cedon RezasHigiprovements

1 HighCost Improvement as follows (will not be advanced to Phase 2 of this task): . .
O Realign the Quarters Road/Cedon Road (Route 632) legs of the intersection touer%ngOUte at_ Lak_e Caroll_ne D”_Ve _ _ _ _
the through movement skew. U.S. RoutedtCaroline Drive was an intersection mentioned in the public survey as an area with |

O Use the upgraded road to connect Cedon Road (Route 661) to Quarters Road gﬁwfélanes into the side street. There are large numbers of right turning vehicles from the soutt
632). Close the 500 feet stretch of Cedon Road (Route 661) between the upgr&ti&$tigad174 vehicles per hour (vph) in the PM peakniootinhaumd left turning vehicles (87 vph

access and.S. Route &s seen iRigurel?. in the PM pgak hour), whiph currently do not have designa_ted turn Ianes._ This could create a saf
O All the traffic from Cedon Road (Routel&&l1)Routeill be diverted to Quarters OPerational issue, accordingly, an exclusive southbaundanghand exclusive nortiabieit
Road (Route 632). turn lane is recommended at t_he intersection, asl-éguvei_&?leemse, strlpe_the _eastboun_d
O Close the southeast leg of Route 632 facing Cedon Road (Route 661). lane to separate thetlaft and righirn movements, the existing lane (lane width is approximately
Increase the northbound-tightradius for adequate-tightradius at the northeast leg of Cedon 29 feet) can accommodate both lanes. This will allow vehicles to have their own lane to turn rigl
Road (Route 632). U.S. Route3outh, instead of waiting fortarieftg vehicle.
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Figurel8 U.S. Route 1 at Lake Caroline Drive Improvements Figurel@ U.S. Route 1 at Jericho/Rogers Clark Improvements

U.S. Route 4t Jericho Road/Rogers Clark Blvd (Route 658/207)

This intersection is the only one with any operational concerns, with the northbound approach operating
at LOS E in the AM peak hour, and the eastbound approach operating at LOS E in the PM peak hour. It
Is recommended to optimize the signal timiniggsasddilg a storage lane for the westbound right

turn movement, as shoviaigurelQ The westbound riglih volume satisfies the warrant for a full

width turn lane and taper, as stat@&Om Roadway Design Manual, AppehsiE currently a

shared through/right lane with no designated storage area for the right turning vehicles even though a
large number of vehicles do this movement, especifibytrafigndetourddS. Route 1
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Existing Condition Report Technical Meeting No-Build Conditions Traffic Operations Analysis

A technical meeting was held on Wednesday, September dis@23{he existing conditions

findings, and the recommended potential corridor improvements. The meeting attendanee ingl gf/ﬁ( Ol

personnels from VDOT, Caroline County, George Washington Regional Commission (GWR@,é%jQ .ear (2052)'0”d Volume Development

During the meeting, the team @dae@dommendations and input to the existing condition report. Some

of the recommendations are presented below: Traffic operational analyses were conducted to evaluate the overall performance of the study ¢

: . : : : under design year (20$@BuildAM and PM peak hour conditions. The intextesigtingear
T GWRC mentioned the East Coast Greenway is planning to include bike.BxfReRIt8ong 052N Build conditions analyses is to provide a general understanding of the baseline future t
1. This is still in the planning process stage, and it has not been confirmed yet. conditions as a starting point for developing improvement concepts.

GWRC indicated there i le that i th tbound h, which ' : : - :
1 the sighltn dli(;?a?]ce gfrethlz %rri)\?:rlsr Rglgitioﬁa;;n'?hﬂ w:s?t?iun%u;p;nm?\iﬁt \;Vn c %HArrerleﬁ %rowth rate2.0% was provided by VDOT and applied to existing traffic volumes to forec

inadequate turn radius. design year (2052) traffic volumes shogurée20and Figure2l

i Caroline County mentioned a fatal crash occurtedbakRagte. According to the news,
this crash was a hit and run, which involved a pedestrian, occurred in the overnight hours of
Tuesday, August 22, 2023, nearly half a mile south of Jericho Road/Roger Clark Boulevard
intersection.

9 During the field review, pedestrian activities were not obséh&dRaoteg However,
during the meeting, Caroline County mentioned that there are pedestrian activities along Jericho
Road, east bf£.S. Route This pedestrian activity occurs mostly on the weekend, between the
hotels located in the northeast corner of the intersection to the restaurant and laundromat in the
southeast corner of the intersection. Most of these pedestrian activitiescichadsingdblo
on Jericho Road. Furthefieve of these pedestrian activities during the weekend is
recommended to propose the appropriate mitigation measures.

1 Also, Caroline County mentioned the pedestrian activities alulegdtiettBofS. Route
1 between Gatewood Road (Route 604) and Ladysmith Road. During the field review, pedestrian
activities were not observed along this stdeiHRaiute According to the Caroline County
Transportation Plan, a sidewalk is planned along thitJsEeRbubé 1
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SynChro and SImTrafflC Analysis Tablel2 Design Year (2052)Budd Conditions Synchro Analysis Results Summary
Design year (2058)Build conditions were modeled using Synchro 11 and SimTraffic 11 for the erg 2052 NO-BUILD CONDITIONS

STORAGE AN DEAK P PEAK
StUdy area. INTERSECTION & ROADWAY  DIRECTION LAME . )
o Ao .. . . (FEET) 5 Delay  Maximum 0% Dely Maximum
The existing conditions Synchro models were used as a basis taldsiggiopedng203%) [s/veh) Queue(f) [S/veh) Queue (ft)

Build models for the AM and PM peak hour conditions. The models were updated with the prt L 110 ¢ 211 &0 c 7o | ®

design yeaP@52 NoeBuild traffic volum&saffic signal cycle lengths were assumed to be consistent deriche fosd | Eastbound Epmh — > e < =

with existing conditions, while splits and offsets wereesignzeear (2058)Build inputs and o m C 03 | 15 c »8 | 14

analysis methodologies were applied consistdi@IgAWN#as for the existing conditions analyses, Bt | Westbound | TR C 26 | 176 ¢ EEC =]

the irgrsection &f.S. Routedt Ladysmith Roads modeled witie final roadway geometry after e e

construction (applied improvements). mim;m' Jorthboung B %2 2 c s | i

R 150 o &80 a7 C 7.4 108

Ten simulatioars were conducted for both the AM andBRMd\&imTraffic models. Control delay R 1 Approzch Delay D 246 - c 250 -

(seconds per vehidi®m Synchr@.OS, and maximum queue lengthfraetpimTrafficere : e R B e e e I

selected as measures of effectiveness to quantitatively report the performance of each Seuthboundig 0 D 57 = c 242 e
intersection. The full Synchro and SimTraffic reports areApgleiéiat @nd shown irablel2 jﬁwmhﬂe'w — .

througfablel4 Ay LO$ hat was reported as fDosasyeflodo, or — e

orangeandfsli, respectively. Rosa | Bt ey 5 | 25 | - T [ = [ -

Golansville Westhoud LTR B 110 53 c 153 =]

Similar trends in delay and queuing were obsenaesigmigear (2032¢Build conditions as . foad ‘;“““’""’ - — ~ - — =

observed in Existing conditions. dedam year (205R)pBuild conditions, all signalized (Ursigrelized) Northbound|TR A 00 0 A a0 =

intersections operated at overall LOS D or better in both the AM and Pidspaiakatiours LA Approsch Delay A 0o - A 00 -

movements with one exception. The southburndieftement at Lady Smith Road operated at cohtmadr 2 2 ‘; : Z2 =

LOS E during the AM peak hour and the southboumduefie increased to more than 400 feet. T A K] - ry 12 -

) L C 157 167 F 126.1 BE7

Multiple individual minor stiefétisrn movemerdperated at LOS E and LOS F in the PM peak hour e | Emsvouna [r s | a | a0 | 7 a0 | 7

at the unsignalized intersections Asnd@oute. The most notable approaches were eastbound “Poroach Do e e =

Lake Caroline Dr{{i26.1 secondsyestbound Green R(E#D.9 secondsndwestbound Starr e Nothtound|T A ao A o0 | =

Driveg(112.5 seconddn addition to the lengthy delay at Lake Caroline Drive the edstimound left e S A os A 27 =

. T A oo A 0.0 550

gueue was 587 feet during the PM peak hour. = A = - - =3 =

— T— T e - KN o | =

T c 185 D 259 e

F“‘;LE:’" Eamborsl iy 310 A 00 53 A 20 7%

Approach Delay C 17.6 - E 45.0 -
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el | I (KT = 184 — 1505 -

d L 420 A, - ¥ 25 A 89 Eal
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Tablel3Design Year (2052)8Na i | d

Condi

tions Synchro Analysis

2052 NO-BUILD CONDITIONS

STORAGE AM PEAK P PEAK
INTERSECTIOM N ROADMAY DIRECTION LANE LAME Delay M Dely Maxirmam
(FEET] LOS o 05 .
I5/veh] Queue [ft) [5/eh] Ouewe |ft)
L 25 [= e XE D 418 212
ST 5 o720 o c 57 219
= 200 B 175 3] 8 187 ]
Ladysmith |4 pproach Delay [3 266 - C 300 -
Road I 575 D TE 1E 1] 426 17
poung LT C ERE] 18 C 21 156
Ir 550 C 37 B2 C 31 150
. |4ppemack Delay [ 25 - [ 3 -
e naloac) I 235 E 248 i; : 7.9 ﬁ
500 C B c 53
[ - [ -
500 E 280 D 06
[ 1B C 2
712 B &5 C 126
D - C -
C c
B C
B [3
D 261 ey 112.5 151
A EE 0 E] 138 74
[ 207 73.0
6 A 13 51 A 15 134
{Unsignalized) A ao 0 A 0.0 170
A 10 a 14
H;"i 1 I A 03 2B A 12 16
e A a0 0 A 00 20
R 300 A ao 1 A oQ 16
|4 pprmach Delay A ai A 0.4
] It C 173 a7 E 384
C'ai;f:"rﬂ' Eastbound [R B 100 ) 8 111 72
|4 pproach Delay ] 124 [+ 158
5 Il:: 190 2 &5 50 A ag 137
. Northbound A ao 0 A 0o 0
Mot us. A pprmach Delay A BE A 16
Route 1 T A ag 0 A oe 53
Southbound|R 345 A ao 0 A 0.0 2
|2 pproach Deley A a0 A oo
Deerfield | & B 111 55 El 13.8 57
Road Eazxbound |4 pproach Delay ] 111 E 138
Glan Meadow deLTR B 142 56 D %6 g5
N inins ach De B 142 D IEE
2 T A 12 % A 12 22
& Qo 0 A ) ;2
(U= oot 200 A ao 0 A 0.0 25
UE. |2 pproach Delay A a4 A a4
il [ A al 12 A 0.3 0
Southbound|TR A ao 0 A 0.0 T
|4 pproach Deley A a1 A oz
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Synchro Analysis













































































































