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Chapter 1: 

Needs Evaluation and 
Diagnosis 



http://www.vaprojectpipeline.org/
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Table 2. Roles and Responsibilities for the Technical Team and SWGs 



https://vtrans.org/resources/VTrans_Policy_Guide_v6.pdf
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Figure 6. Project Overview for Fairfax Pike from Main Street to Stickley Drive 
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Figure 8. STARS Route 277 Corridor Study - Proposed Improvements to Aylor Road/Stickley Drive 

Figure 9. STARS Route 277 - Final Plan for Aylor Road/Stickley Drive 
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Figure 12. STEAP Tool Analysis Non-English at Home 

Figure 13. STEAP Tool Analysis Vulnerable Populations 

Figure 14. STEAP Tool Analysis Household Income 
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Figure 15. Turning Movement Counts 
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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) 
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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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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 I-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. 

• Installation of a new sidewalk on the south side of Fairfax Pike to fill in the gaps west of the bridge. 
• 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 I-81 southbound on-ramp. 

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 I-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.   



July 2024 22 PLANNING FOR PERFORMANCE 

VTrans Needs and Diagnosis Summary:   

Figure 19. VTrans Needs and Diagnosis 



https://Publicinput.com
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Figure 22. Public Input Survey Responses 
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Chapter 2: 

Alternative Development 
and Refinement 





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: 

Figure 28. Summary of Design Features to Address VTrans Needs 
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Chapter 3: 

Public and Stakeholder 
Outreach and Feedback 
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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 
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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 
originally established in studies, and have a high probability of success.   

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 I-
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 I-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. 

o 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. 

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. 

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

• 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. 

• 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 
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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 Per VDOT Estimate dated 7/17/2024: “SS Est Rnd #6. Prop acq areas calc from R/W 
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 IIM 
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 
(MOT), Roadway Design, Right-of-Way, Utilities, Mobilization/Construction Survey, Hydraulics, Traffic, 

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. 

• 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. 

• 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.  It is 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. 

• 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. 

• 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. 
• Gathering and reviewing as much information about the project as possible including site visits 

and stakeholder input. 
• Establishing design criteria and developing a detailed design concept. 
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Figure 31: Exit 307 Improvements 
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