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Table 2. Roles and Responsibilities for the Technical Team and SWGs

Role
vDoT

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 x
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 X

Develop Refinements to Alternatives X X X X
Present Alternative Analysis Findings to SWG X x

Provide Feedback on Alternatives x x X
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 Altermative 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
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VTrans Priority Segment
B Priority 1

Priority 2

Priority 3

Priority 4
L - _ ] Study Area

Project Purpose, Goals, & Objectives

Analyze the operational and safety Identify cost-effective preferred

issues identified along Fairfax Pike improvement alternatives that

near |-81, with a focus on providing address the deficient conditions

enhanced safety and transportation and prioritize safety and
demand management. accessibility.

®e006®

Project Fact Sheet
_gq | VDOT District Staunton
Locality Frederick County
Corridor Length 0.4 mile
Nearby Transit Connections | WinTran Laurel Ridge Route
= Angle Nearby Bikeways Shared-Use-Path on the south side of
s e Fairfax Pike, east of Stickley Drive
Sideswipe Functional Classification Minor Arterial
Fixed Object - Off Road e
= Head On Speed Limit 23 mph
= Pedesirian

Issues in the Study Area

92 incidents (2015-2022) within 1200 feet between Main St & I-81 NB On ramp. 41 incidents associated
with 1-81 SB & NB ramp intersections. Access management concerns between Mulberry 5t & |-81 SB
Off ramp.

The closest park & ride lot is at Double Tollgate/White Post (3 miles to the east of Exit 307)

The existing Shared Use Path (SUP) is on the south side, east of the new Stickley Drive intersection.
No existing bus stops or nearby park & ride lots. At present, the WinTran Laurel Ridge Route departs
downtown Winchester every 70 minutes connecting to Laurel Ridge Community College, operating
Mon - Fri from 7:10 AM to 9:10 PM.

Congestion ia the number one public concern in the study area. Queueing was observed at Main
Street WB and on intersections with the I-81 ramps.

Sidewalks are continuous on the north side only. Crosswalks have inconsistent markings if present
and many curb ramps are not ADA compliant. Ped signals - with buttons and countdown heads and
APS only at NB on-ramp.

July 2024

Figure 6. Project Overview for Fairfax Pike from Main Street to Stickley Drive
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Population Age 5+ Non-English at Home Percentage Households by Household Income
B0%
12% 555
50%53%5 1%
10% 50%
8%
8% A40%
6% 6% 6% 50%
6%
19962 0% 1996
A%, 39 20% 16%
119%11%
9% 9% 9%
295 2% 2% 10% o e 8% 6% o 7% 4, 6% 6% 7%
- - - =0 0 111
» g | =13 | B o~  HEE anl a=Eni
15,000 15,000 - 25,000 - 35,000 - 50, - 75,000
Speak English "very well” Speak English "well" Speak English "not well" Speak English "not at all" <% 5’25 000 3535 000 :50 000 57'5 ﬁ? 4 B
B Study Area W City/Town B County I State B Study Area B City/Town H County W State
Stephens City VA Frederick VA Virginia Stephens City VA Frederick VA Virginia
Figure 12. STEAP Tool Analysis Non-English at Home . .
g y g Figure 14. STEAP Tool Analysis Household Income
Percentage Vulnerable Populations or Households
16% 15% 15% 15%
14% 13% 13%
12% 12%
12% 11%
10% 10%
10% 9%
8%
8% 7%
6%
6%
4%
2%
0%
MNumber of Veterans (18+) Number of People with Number of Households MNumber of Households
Disabilities (Civilian Non-Inst) with no Computers with no Internet Connection
*
B Study Area B City/Town B County N State
Stephens City VA Frederick VA Virginia

Figure 13. STEAP Tool Analysis Vulnerable Populations
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Table 5: 2023 Existing Conditions PM Peak Hour Traffic Operations Results (west) Table 6: 2023 Existing Conditions PM Peak Hour Traffic Operations Results (east)

Demand L Demand Delay
Traffic Control Intersection Approach Mov't  Volume \.EL:JST\':UI:] V;l [:]ff (sec/veh) Traffic Control Intersection Approach Mov't  Volume VLTL::ETEU;J V&I ?::f (sec/veh)
(vph) P P Mov't  Approach Int Overall (vph) ? P Mov't  Approach Int Overall
EBL 16 17 1 ] EBL 100 100 0
. Fairfax Pk
Fairfax St EBT 173 173 0 35.0 EBT 722 707 -15
EBR 13 11 2 Signalized Fairfax Pk & 1-81 NB Ramp Fairfax Pk WBT 254 530 24
WBL 103 103 0 WBR 362 388 26
Fairfax St - -
N I e e e e
Signalized Fairfax 5t & Main St -
NBL 16 17 1 Fairfax Pk EBT 896 890 -6
Main 5t NBT 123 118 -5 Unsignalized Fairfax Pk & Town Run Ln EBR 124 118 -6
NBR 70 68 -2 Town Run Ln NBR 21 20 -1
SBL 191 191 0 EBU 35 38 3
Main 5t SBT 189 186 -3 . EBL 189 187 -2
Fairfax Pk
SBR 22 21 -1 EBT 670 663 -7
EBL 2 2 0 EBR 23 24 1
Fairfax St EBT 427 423 -4 WBU 3 3
EBR 5 7 2 Fairfax Pk WBL 59 58 -1
WBL 91 89 -2 WBT 611 605 -6
Fairfax St WBT 368 356 -12 Signalized Fairfax Pk & Stickley Dr WBR 61 61 0
Unsignalized Fairfax 5t & Mulberry St WBR 157 148 2 NBY L 1 0
NBL 4 4 0 . NBL 90 90 0
Stickley Dr
Mulberry St NBT 8 8 0 NBT 19 19 0
NBR 86 85 -1 NBR 43 42 -1
SBL 16 16 0 SBL 47 46 -1
Mulberry St SBT 7 5 -2 Aylor Rd SBT 37 38
SBR 3 4 1 SBR 180 180
Fairfax st EBT 459 450 -9
EBR 70 68 -2
WBL 1 152 -
Signalized Fairfax St & I-81 SB Ramp Fairfax St 2> 2 3
WBT 460 434 -26
SBL 363 360 -3
1-81 SB Off Ram
P s | 156 159 3
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Observed Maximum Queue Length ¢
Simulated Maximum Queue Length

Figure 16. Observed vs. Simulated Queue Length Comparison in the PM Peak Hour
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Figure 17. INRIX Travel Time Index and Average Speed
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- Angle Crashes

- Rear-end crashes
- Sideswipe

- Fixed Dbject offroad

July 2024

- 85% Property Damage Only
| 1% Nonvisible Injury
12% Visible Injury

- 2% Severe Injury
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Figure 18. Safety Diagnosis Summary
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Pedestrian and Bicycle Access

To identify the needs concerning accessibility, the study team reviewed existing conditions of pedestrian
and bicycle infrastructure. Overall, there is a continuous sidewalk on the north side of Fairfax Pike, but
crosswalks are inconsistent throughout the corridor. Additionally, many of the curb ramps are not ADA
compliant and there are no pedestrian signals at all the signalized intersections. There is a pedestrian
signal with APS at the northbound |-81 on-ramp. There is an existing shared-use path on the south side
of Fairfax Pike for bicycle access east of the new Stickley Drive intersection.

The following pedestrian and bicycle improvements will be further investigated for feasibility.

o Installation of a new sidewalk on the south side of Fairfax Pike to fill in the gaps west of the bridge.

e Installation of new Pedestrian signals and crosswalks for the north leg of the I-81 southbound off-
ramp, the west leg of the I-81 southbound off-ramp, and all legs of the Main Street Intersection

 Additionally, the Win-Fred MPO Bicycle & Pedestrian Mobility Plan (2007) calls for bike lanes
along Fairfax Pike from Main Street to Clarke County, so there is an opportunity to extend the
shared-use-path on the eastern portion of the corridor, transitioning to on-street facilities west of
the [-81 southbound on-ramp.

July 2024
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Rail, Transit, and TDM:

The study team reviewed public transit routes and Park and Ride locations near the study area. Currently
there is no existing rail infrastructure or Park and Ride locations within the study area, and WinTran
provides public transit loop route service through the study area from Winchester on the north to the
Laurel Ridge Community College campus, in Middletown, south of Stephens City. There is no Virginia
Breeze intercity bus service in the study area. The closest Virginia Breeze stop is 9.5 miles to the
southeast off of Route 522, in the Riverton Commons Shopping Center Parking Lot, north of Front Royal
and |-66. The closest existing Park and Ride locations are 9 miles to the south at Oranda, 5 miles to the
east at Double Tollgate/White Post and 8.5 miles to the east at Waterloo.

PLANNING FOR PERFORMANCE




7~ Office of
DRPT INTERM()DAL
N/

VTrans Needs and Diagnosis Summary:
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92 incidents (2015-22) within 1200 feet
between Main St & 1-81 NB On ramp.
41 incidents associated with 1-81 SB &
NB ramp intersections.

Access management concems between
Mulberry St & 1-81 SB Off ramp.

The closest park & nde lot s at Double
Tollgate/White Post ( 5 miles to the east
of Exit 307)

VTrans Needs

Safety Improvement (High)

Transportation Demand

The existing Shared Use Path (SUP) is on the
south side, east of the new Stickley Drive
intersection.

\ No existing bus stops or nearby park & nde lots.
/ At present, the WinTran Laurel Ridge Route
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the study area. Queueing was observed at Main
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present and many curb ramps not ADA
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countdown heads and APS only at NB on-ramp
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Figure 19. VTrans Needs and Diagnosis
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Rank what is the most important issue to you along the study area. Why do you travel along the study area? (Check all that apply)

Reducing traffic congestion A0 Shopping / Errands BB
m Corridor safety / intersection safety 530 W m Home 510 o
m Pedestrian safety and accessibility 438 v m Work 443 v

Which of the following safety issues concern you? (Check all that apply) What mode(s) of travel do you use when traveling along the study area? (Check all that apply)

m Sudden stopping / rear-end crashes 46% v m Personal vehicle 867 v
Running red lights 425 W m Walking 82 v

Difficulty Weaving / Merging 3591 w m Cycling 32 W

What mobility issues do you typically experience when using the study area? (Check all that apply) What multimodal facilities are needed along this study area? (Check all that apply)

m Poor signal coordination 57 m Crosswalks / pedestrian signals 463 v
Difficulty making left turns 570 m Sidewalks 404
m vehicles blocking entrances 513 v m Bicycle lanes 168

Figure 22. Public Input Survey Responses
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https://www.vdot.virginia.gov/about/our-system/highways/innovative-intersections/virginia-icap/T
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Figure 23. Alternative 3A concept sketch
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Figure 24. Alternative 3B concept sketch
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VTrans Needs Summary:

WTrans Needs
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Figure 28. Summary of Design Features to Address VTrans Needs
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Figure 29. Alternative 3A Design and Rating
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Figure 30. Alternative 3B Design and Rating
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Chapter 4.

Preferred Alternative
Design Refinement &
Investment Strategy




Intent of Phase 3

Phase 3 of the Pipeline Effort is intended to develop detailed concepts of the Phase 2 Preferred
Alternative that will carry through to funding applications and project validation. The goal is to ensure
that projects are defined to the maximum extent possible and to identify and mitigate potential risks.
Utilizing technical resources of both VDOT and consultant teams, a multidisciplinary design approach
is part of the overall effort that provides the needed input and problem-solving to ensure funding
applications are thoroughly vetted and taken past a planning level sketch and estimate.

The goal is to develop more detailed, quantity based, deterministic estimates and designs paired with
thoughtful risk assessment and mitigation. The team will use practical design and common-sense
engineering methods to document the assumptions and approaches that lead to the most efficient and
effective project scopes. The effort maintains focus on the purpose and needs identified through
Phase 1 and 2 that address the VTRANS priorities.

Technical resources utilize Phase 3 for thorough communication and collaboration with District,
Central Office, FHWA, or other key partners and stakeholders that may have decision making authority
or input on final designs if projects are selected for funding. An intended outcome is that projects, if
funded, will have the documentation and support for innovation and flexibility that may be necessary to
achieve success.

The Phase 3 Technical Team developed the analysis, design, deliverables, and documentation that
will serve as the basis for future Preliminary Engineering work on the projects. At the conclusion of
Phase 3, projects should achieve a solid foundation of understanding from a planning and preliminary
engineering focus that will ensure applications are well validated, reasonably scoped, meet the needs

@ PROJECT PIPELINE

Assumptions

The following are key design assumptions that informed the concept development and cost estimate
preparation:

Roadway geometry:
o The design assumes widening the existing roadway and realigning Route 277 to the

south to accommodate stage construction of the existing bridge over I-81. Roadway
improvements include milling and overlaying Route 277 between Germain Street and
Mulberry Street, maintaining the existing paved width. As the roadway approaches the |-
81 interchange the alignment will be shifted to the south to cross I-81 at a more
perpendicular angle reducing the crossing length and accommodating stage
construction of the existing bridge over |-81. East of the I-81 overpass the roadway will
shift to the north and tie into the recently completed Route 277 Widening project
improvements approximately 375-ft east of Town Run Drive.

Interchange ramps will be improved to include a new SB off-ramp left turn lane, NB off-
ramp right turn lane and extending the NB on-ramp accelerating lane on the ramp.

New pedestrian improvements will include upgrading the curb ramps at Germain Street,
Main Street and Mulberry Street intersections. New sidewalk will be constructed along
both EB and WB Route 277 between Mulberry Street and the eastern project limits
connecting to the existing facilities. At the overpass, pedestrian fencing will be included
with the project.

Existing entrance locations will be maintained and will require access management
waivers.

originally established in studies, and have a high probability of success. e Pedestrian accommodation:

o New pedestrian improvements will include upgrading the curb ramps at Germain Street,
Main Street and Mulberry Street intersections. New sidewalk will be constructed along
both EB and WB Route 277 between Mulberry Street and the eastern project limits
connecting to the existing facilities. At the overpass, pedestrian fencing will be included
with the project.

e Hydraulics:

o New storm drain system will be required to accommodate the new curb lines along
Route 277. Within the interchange the existing 6'x5’ box culvert crossing the SB off-ramp

July 2024 PLANNING FOR PERFORMANCE




will need to be extended, and the existing 6'x5’ box culvert crossing the interstate will
need to be reconstructed south of the new bridge structure.

Stormwater management:

o Stormwater management would be provided with two new pond locations: 1. south of
Route 277 along the SB on ramp and 2. along Town Run Lane between the NB off-ramp
accommodate drainage. Additional details will be required to size the facilities.

Traffic:

o New traffic signals will be required at the interchange terminals, and pedestrian signals
and pushbuttons will be required at the Route 277 and Main Street intersection.

Utility impacts:

o The existing overhead utilities are along WB Route 277 and will largely be unaffected by
the project. The existing pole at the SB ramp terminal may need to be relocated.

Right of Way:

o The proposed improvements will involve acquiring right of way and easements on nine
(9) commercial and residential parcels along Route 277 and Town Run Lane. The
project is proposing to maintain all existing entrance locations. Refer to the concept
design exhibits and Right of Way Data Sheet for more details.

o PerVDOT Estimate dated 7/17/2024: “SS Est Rnd #6. Prop acq areas calc from R/IW
DS prov by PM. Asphalt, Crete, Trees & Shrubs, (1) Sign, Parking lot light, IP's.
Assumptions: No TTs; All parcels to retain reasonable access; Condemn elev due to
recent attorney involvemnt; Dam elev due to loss several Comm prking spots; Gas
canopies and UG tanks on Parcels 06 & 07 not to be disturbed, Signs in/close to TCE
will not be disturbed; Add fee R/W 18,600 assumed on Parcel 08 (Uneconomic
Remnant) (25% Contingency added to MIR). [DWL]”

Risk Assessment/Contingency

As part of the risk assessment process, a risk register was developed to identify major/high impact
project risk elements. The guidance provided in VDOT’s Cost Estimating Manual (Chapter 5) and 1IM
PMO-15.0 was followed and identified after assessing collected data, field visits, stakeholder input,
and concept development. Risks were organized by broad categories including Maintenance of Traffic
(MQT), Roadway Design, Right-of-Way, Utilities, Mobilization/Construction Survey, Hydraulics, Traffic,

July 2024

Structures/Bridge Design, Geotechnical, and Environmental. The major risks identified in this project
include:

¢ Right-of-way impacts due to the likely damages associated with the right-of-way impacts, and the
limited right-of-way for relocation of utility poles.

e MOT plans have not been developed at this stage. The concept has been developed to a stage
that to feel confident that stage construction option is viable. The MOT phasing for this project
is anticipated to be complex, it is recommended to use the Most Likely Estimate (MLE) for pre-
scoping.

e The hydraulic design is based on general field conditions, review of record plans and project
CAD plan information, any changes to the concept may impact the conceptual design.
Drainage calculations have not been performed and pipe sizes are based on engineering
judgement. Itis assumed the box culvert will be jacked and bored under the interstate, any
deviations to the alignment or length assumed will impact the cost. Two basins were assumed,
however additional basins or the size and location of the basins may impact the costs.

e The concept has been developed to be constructed as a stage construction operation.
Additional bridge width may be required if the project would like to account for dual left turn
lanes from the NB off ramp.

e Earthwork quantities are based on LiDAR surface data. Detailed cross sections were not
performed for the project. The subsurface conditions are not known, and rock or karst
excavation may be required.

The project is considered Moderately Complex. However, the level of concept design development is
relatively detailed (between Pre-Scoping and PFI level of design); therefore, the MLE contingency would
be more accurately in the 40% to 45% range. Each individual risk was “scored” based on probability,
cost impacts, and time impacts. Scoring was used to assign contingencies per risk line item. These line-
item risk contingencies were then aggregated to determine a contingency amount per category to include
preliminary engineering, right-of-way and utilities, mobilization/construction survey, MOT, roadway
design, hydraulics, traffic, and earthwork/geotechnical.

Cost Estimate

The project cost estimate was developed using the following methodology:

¢ Understanding the goals of the project and scope of improvements to be implemented.

e Gathering and reviewing as much information about the project as possible including site visits
and stakeholder input.

e Establishing design criteria and developing a detailed design concept.
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I-81 EXIT 307 IMPROVEMENTS JULY 2024
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Figure 31: Exit 307 Improvements
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