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I-95 PHASE 2 CORRIDOR STUDY 

EXECUTIVE SUMMARY 

The I-95 corridor in the FAMPO area receives much attention due to its standing as one of the most 

congested interstate corridors in the nation.  This study activity is particularly important in the context of 

the 2018 application deadline for the Commonwealth of Virginia’s Smart Scale program opportunity as 

study recommendations will inform and support project submissions to this program. 

The I-95 Phase 1 Study, published in late 2016, included a specific master plan for the I-95 corridor in the 

FAMPO area.  Since that time and even during the early months of the Phase 2 effort, significant decisions 

consistent with this master plan were made in terms of infrastructure investments along I-95.  The origin 

of these projects can be traced to the Smart Scale process or actions of the Governor’s administration.   

The changing landscape of infrastructure assumptions in the study area made it challenging to establish a 

baseline for the analysis.  The ‘mindset’ for this Phase 2 study was established in late 2017 and early 2018 

when various model runs were completed.  The study team made every effort to pivot as new information 

became available but for practical reasons, the assumptions and recommendations of this study are 

through a lens established early in the process as described above.  Listed below are the most regionally-

significant improvements that were either funded or not yet funded but considered reasonably anticipated 

for the purpose of this study:   

 I-95 Southbound Rappahannock River Crossing project (revised design) (UPC 101595) 

 FredEX lanes project from Garrisonville area (Exit 140) to US 17 (Exit 133) (UPC 112046) 

 I-95 Northbound Rappahannock River Crossing project (UPCs 105510, 112520, 113936) 

 Exit 126 northbound on-ramp improvements 

 

The projects listed above along with other local spot improvements already identified made up the new 

no-build (later re-termed no build plus) assumption for the purpose of this Phase 2 study.  This no-build 

scenario (Figure ES-1) was tested under 2030 and 2045 traffic conditions to identify weekday and 

weekend choke points.  While the Phase 1 effort only relied on macroscopic planning-level models, this 

Phase 2 study incorporated the use of microscopic traffic operations modeling to more precisely identify 

trouble spots that may still exist after the hypothetical implementation of the future no-build scenario.  

The Phase 2 effort included a transit element (published separately) which included a larger geographic 

area, and a highway element that remained focused on the most congested segments of I-95 in the 

FAMPO area. 
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Figure ES-1: I-95 2045 No-Build Scenario 

Regarding the ability for the no-build scenario to accommodate 2030 and 2045 traffic, several additional 
highway improvements have been identified as part of this Phase 2 Study effort.  The recommendations 
below fall into two categories.  Primary Recommendations are those that received sufficiently detailed 
study in this effort and are shown to be critical to the operational success of the I-95 corridor in this study 
area by the year 2045.  The Primary Recommendations are reflected in Figure ES-2 and listed below: 
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 A fourth general purpose (auxiliary) lane northbound between exits 126 and 130 

 A fourth general purpose (auxiliary) lane southbound between exits 130 and 126 

 A fifth southbound deceleration lane for the I-95 off-ramp to Exit 126 

 Ramp improvements at Exit 136 

 Ramp improvements at Exit 133 

 Widening I-95 northbound from 3 to 4 GP lanes between GP/CD merge (Truslow Road area) and 

Exit 136 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure ES-2: I-95 2045 Primary Recommendations 
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These proposed improvements over the no-build scenario were vetted with VDOT and the LRTP Advisory 

Committee.  There was general agreement among all parties that these investments will be needed by 2045 

with some warranted closer to the 2030 timeframe.  These study recommendations were strategically 

useful in development of the FAMPO 2045 Long Range Transportation Plan update as well as informing 

select decisions related to Smart Scale project submissions in 2018.   

Secondary Recommendations represent ideas that are expected to improve travel and / or community 

access but require additional study and stakeholder outreach before conclusive choices and decisions can 

be made.  The Secondary Recommendations include: 

 New full access near milepost 131 connecting I-95 to Carl D Silver Pkwy & Gordon W Shelton Blvd 

 New full access at existing Harrison Road overpass (milepost 128) to include select widening of 
Harrison Road to accommodate increased traffic demand 

 Improved access at Exit 126 (Route 1) to include elements often referred to as the Super Ramp 
among other improvements 

 Widen the I-95 general purpose lanes from 3-lanes to 4-lanes northbound from Exit 136 to Exit 
143 and southbound from Exit 143 to Exit 133. 

As part of the Phase 1 master plan recommendations, a new I-95 access point was shown at Harrison Road 

and no mention was made of access changes at other locations.  As discussed previously, many changes 

have occurred in the corridor since that time.  Phase 1 listed the new Harrison Road access as Priority 4 

which was the lowest priority compared to other more urgent needs.  Since that time and with various 

changes in planned land use in the corridor, the I-95 Phase 2 study team took a step back and considered 

several options for improved I-95 access and the preliminary findings were shared with the Advisory 

Committee.   The decision to pursue new or improved interstate access is complex and challenging in a 

regulated environment.  Some of the key factors that must be considered and demonstrated during the 

decision and approval process include but are not limited to: 

 Travel benefit or harm caused to the surrounding transportation network 

 Construction cost 

 Right-of-way impacts and costs  

 Safety implications 

 Environmental impacts 

 Economic benefits 

To provide a high-level view of the I-95 assess improvements being considered, the study team used 

available modeling tools to provide a preliminary and relative comparison based on the first three items in 

the above list.  The analysis presented information in the following areas: 

 Relative change in vehicle hours of delay in the surrounding area 

 Relative change in travel speed in the surrounding area 

 Planning level estimate of construction cost 

 Planning level estimate of right-of-way cost 
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 A benefit-cost-quotient that normalized the above items for ease of comparison 

Considering the abbreviated information described above, it was shown that the three identified access 

improvements have the greatest ability to significantly improve community access to and from the 

interstate and provide much-needed relief to overburdened existing interchanges in the study area.  As any 

new or improved interstate access concept can be very costly, there is continued interest in further 

studying these three locations to determine the most cost-effective action for the region.  This more 

detailed investigation is likely the next step for the region in preparation for the 4th round of Smart Scale. 

The methodology and results of the preliminary investigation of potential new access points can be found 

in Appendices C and D of this report.  

Regarding the potential widening of I-95 to an 8-lane facility in Stafford County, the study team prepared 

a macroscopic investigation of this idea and the results can be found in Appendix E.  This preliminary 

investigation did indicate that such a widening would likely mitigate recurring congestion expected by the 

year 2045 but as with the interstate access proposals, more detailed operations analysis would be needed 

to definitively justify the action.  
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1. INTRODUCTION 

Within the FAMPO area, the I-95 corridor currently experiences severe and recurring traffic congestion 

from Quantico to Massaponax during weekdays and more widespread delays on weekends.  Forecasted 

growth in population, employment, tourism activity and freight movement will result in worsening 

conditions within the corridor. 

As part of the continuing, cooperative and comprehensive planning process in the FAMPO area, this Phase 

2 study was commissioned, following on the previous Phase 1 effort.  The timing of this study activity is 

particularly important in the context of the update to the FAMPO 2045 Long Range Transportation Plan 

(LRTP) update and the 2018 application deadline for the Commonwealth of Virginia’s Smart Scale 

application process.   

1.1 STUDY OBJECTIVE 

This technical report documents the results of the second phase of study in the I-95 corridor within the 

GWRC area.  The 2016 Phase I study objective was to develop a 2040 master plan for I-95 between 

mileposts 145 and 125 that considered existing and future weekday and weekend travel conditions.  Phase 

1 relied on macroscopic analysis using the region’s travel forecasting model.  The 2018 Phase 2 effort was 

undertaken to provide a detailed microscopic (VISSIM) operations analysis of the I-95 corridor to reveal 

potential choke points and operational problem areas not known at the macroscopic level.  The results of 

the microscopic corridor analysis informed the project development process for near-term actions as well 

as the longer-term corridor planning process. The Phase 2 effort included a transit element (published 

separately) which included a larger geographic area, and a highway element that remained focused on the 

most congested segments of I-95 in the FAMPO area. 

1.2 ADVISORY COMMITTEE 

A LRTP Advisory Committee was established to oversee and provide feedback on work products resulting 

from this study.  The Advisory Committee was made up of representatives from various stakeholder groups 

that typically participate in planning and programming of local and regional transportation improvements.  

Table 1 identifies the members of the LRTP Advisory Committee. 

The Advisory Committee met 8 times during the course of the study from June 22, 2017 to April 9, 2018. 
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Table 1: LRTP Advisory Committee 

Jurisdiction Primary Representative Alternate(s) 

City of Fredericksburg Erik Nelson Doug Fawcett 

Spotsylvania County Ed Petrovitch Doug Morgan 

Stafford County Christopher Rapp Joey Hess 

CTAC Rupert Farley Fran Larkins 

VRE Sonali Soneji --- 

Caroline County Craig Pennington --- 

King George County Nieman Young --- 

VDOT Stephen Haynes Linda LaSut 

PRTC Chuck Steigerwald --- 

DRPT Tim Roseboom  

 

2. EXISTING CONDITIONS 

Interstate 95 within the study area provides three general purpose lanes in each direction with 

interchanges at major cross roads providing access to local land use and routes for regional travel.  Year 

2017 average daily traffic ranged from 102,000 to 150,000 vehicles per day, as shown in Figure 1. 
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Figure 1: 2017 Existing Average Daily Traffic 
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2.1 INRIX FINDINGS 

INRIX is a data set that reports average travel speeds observed over a defined period.  This data is collected 

by anonymously sampling the digital signatures of GPS devices being used by those traveling the corridor.  

This data allows analysts to graphically depict the geographic area of congested conditions as a function of 

time.  As shown in Figure 2 through Figure 4, the INRIX graphics (heat maps) reflect average travel speeds 

measured between the dates of September 14, 2015 and November 19, 2015.  In the vertical dimension, 

the information relates to the roadway schematic to the right.  The horizontal axis indicates the time of day 

when the speeds were sampled. 
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Figure 2: Existing Weekday Southbound PM Congestion 

I-95 PHASE 2 STUDY 
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Figure 3: Existing Thursday/Friday Southbound PM Congestion 

I-95 PHASE 2 STUDY 
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Figure 4: Existing Sunday Northbound Congestion 

 

I-95 PHASE 2 STUDY 



 

16 | P a g e  
    
 

3. FUTURE NO-BUILD CONDITION 

Future conditions were predicted using the Version 3.1 Travel Forecasting Model adopted for long-range 

transportation planning in the GWRC area.  The version 3.1 model was developed for FAMPO in early 2017 

and includes the most recent zonal socioeconomic data and traffic analysis zone (TAZ) structure developed 

for the 2045 Long-Range Transportation Plan (LRTP). 

The travel model analysis consisted of three primary components which included reviewing the 

performance of the model in the study area, adjusting the model for better performance in the study area, 

and application of the model for the development and comparison of the study alternatives.  Additional 

information regarding the first two steps is discussed in detail in Appendix A. 

The method used to produce traffic volume forecasts for each of these scenarios is based on guidance 

provided in publications NCHRP 2551 and NCHRP 7652.  These publications prescribe a method of using 

estimated traffic volumes from a travel demand model along with observed traffic counts to derive the 

traffic forecasts.  Final adjustments are made to the forecasts to ensure that volumes are balanced between 

the interchanges and adjacent intersections, where appropriate. 

Peak Hour Volumes 

For the I-95 Phase 2 Study, this methodology was applied for the development of AM and PM peak hour 

forecasts for segments of I-95, the ramps for each interchange, and the intersections at key ramp termini. 

This process required several input components for each interchange or intersection and included the 

following: 

1. a set of 2017 base year traffic counts (AM peak hour, PM peak hour) 
2. a set of 2015 model volumes (AM peak hour, PM peak hour) 
3. a set of 2045 model volumes (AM peak hour, PM peak hour) 

Peak hour factors from the FAMPO time-of-day assignment models were used to convert the peak period 

volumes estimated by the model to peak hour volumes.  Peak periods for the model are three hours in 

duration and defined as 6-9 AM and 4-7 PM.    This resulted in factors of 0.40 and 0.37 that were applied 

to the AM and PM period volumes respectively to yield peak hour volumes.  Final adjustments were applied 

where necessary to ensure that volumes balanced between adjacent intersections. 

In addition to the weekday AM and PM peak hour traffic volumes estimated using the travel model, it was 

necessary to estimate PM peak hour traffic for weekend travel conditions.  Traffic count data was compiled 

                                                           
1 Pedersen, N.J. and Samdahl, D.R., “NCHRP Report 255: Highway Traffic Data for Urbanized Area Project Planning 

and Design.” National Cooperative Highway Research Program Report, Washington DC. (1982). 
2 CDM Smith, Horowitz, A., Creasey, T., Pendyala, R., and Chen, M., “NCHRP Report 765: Analytical Travel 

Forecasting Approaches for Project-Level Planning and Design.” National Cooperative Highway Research Program 
Report, Washington DC. (2014). 
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which represented 2017 weekend PM peak hour traffic conditions.  A pivot model approach was employed 

which used the differences in weekday and weekend traffic counts and applied these factors to the 2045 

weekday AM peak hour forecasts to derive comparable 2045 weekend traffic forecasts.  Two assumptions 

that were acknowledged in the application of this approach in this phase of analysis are, 1) that the 

relationship between weekday and weekend observed traffic counts are still valid in 2045, and 2) that the 

northbound peak direction during the weekday AM peak is similar to the weekend PM peak conditions. 

3.1 NO-BUILD ALTERNATIVE 

In consultation with VDOT and other members of the LRTP Advisory Committee, a no-build scenario was 

developed.  This alternative represents the existing conditions plus the planned and programmed projects 

that are reasonably foreseeable.  This no-build scenario was modeled and results were presented.  

Subsequent to this effort, the decision was made to add a few additional projects to the no-build condition 

and use this revised no-build scenario as the basis for testing any build concepts.  This revised no-build 

condition became known as No-Build Plus.  The future no-build plus scenario is depicted in Figure 5 and 

includes the following planned and approved improvements.   

 I-95 Southbound Rappahannock River Crossing project (revised design) (UPC 101595) 

 FredEX lanes project from Garrisonville area (Exit 140) to US 17 (Exit 133) (UPC 112046) 

 I-95 Northbound Rappahannock River Crossing project (UPCs 105510, 112520, 113936) 

 I-95 Northbound on-ramp improvements defined in the associated STARS study (Exit 126) 

 I-95 Interchange improvements at Exit 130 (Rte 3) (UPC 107715) 

 Exit 140 Courthouse Rd Interchange and Courthouse Rd relocation & widening (UPC 13558) 

 Exit 118 – Mudd Tavern Rd widening 2 – 4 lanes from Rte 1 to Mallard Rd (UPC 105464) 

 Exit 110 – Ladysmith Rd widening from western ramps of I-95 to Rte 1 (2 to 4 lanes) (UPC 

106670) 

 Route 17 Exit (133) – Rte 17 and Short Street traffic signal is being removed. A new signal will be 

installed at Olde Forge Drive. 

 One additional lane on US 1 southbound added between the I-95 southbound off-ramp at Exit 
126 and Southpoint Pkwy (UPC 110914) 

In Figure 5, the information reflected in black represent the existing infrastructure while the red areas 
show I-95 improvements above and beyond the existing condition as listed above. 
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Figure 5: I-95 Lane Configuration – 2045 No-Build Plus 

 

PLUS 
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3.2 CORRIDOR TRAVEL GROWTH TREND 

Anticipated peak hour traffic growth on I-95 for the no-build plus scenario are shown in Table 2 and Table 

3 below.  Growth in traffic in the peak hours ranges from 0.6% to 2.0% per year.  Growth at the northern 

end of the corridor in the peak direction is more modest than segments further south due to the heavy 

commute volumes to and from Washington DC reaching the capacity of I-95 by the year 2045. 

Table 2: Comparison of Existing and Future Traffic Volumes (AM Peak Hour)  

 

I-95 Segment AM Peak Hour AM Peak Hour AM Peak Hour

Southbound Northbound Southbound Northbound Southbound Northbound

North of Exit 136 (Centrport Pkwy)
2,797             4,007             3,580             5,510             0.9% 1.1%

Exit 136

Between Exit 136 (Centrport Pkwy) and 

Exit 133 (US 17) 2,819             4,760             3,820             7,180             1.1% 1.5%

Exit 133

Between Exit 133 (US 17) and Central 

Park Area (Proposed Exit 131) 3,041             5,072             4,410             7,770             1.3% 1.5%

Proposed Exit 131

Between Central Park Area and Exit 130 

(Rte 3) 3,041             5,072             4,410             7,770             1.3% 1.5%

Exit 130

Between Exit 130 (Rte 3) and Harrison Rd 2,685             3,278             3,950             5,720             1.4% 2.0%

Proposed Exit 128

Between Harrison Rd and Exit 126 (US 1) 2,685             3,278             3,950             5,720             1.4% 2.0%

Exit 126

Between Exit 126 (US 1) and US 17 2,377             2,273             3,250             3,410             1.1% 1.5%

Proposed US 17 NB On-ramp

Between US 17 and Jackson Village 

Overpass (Proposed Exit 124) 2,377             2,273             3,250             3,410             1.1% 1.5%

Proposed Exit 124

South of Jackson Village Overpass 

(Proposed Exit 124) 2,377             2,273             3,250             3,410             1.1% 1.5%

2017 Traffic Counts

2045 No-Build Plus 

Traffic Volume Forecast

Average Annual 

Compund Growth
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Table 3: Comparison of Existing and Future Traffic Volumes (PM Peak Hour) 

 

As stated in previous sections, the 2030 and 2045 no build plus scenario was used to test corridor 

operations as the basis for determining additional improvements needed in the long term. 

4. BUILD IMPROVEMENTS NEEDED BEYOND NO-BUILD PLUS 

The consultant team used VISSIM to simulate the operational performance of the No-Build Plus 

configuration and identify any operational or safety concerns that need to be improved. The following 

potential improvements were identified and are described further in this section. 

1. Improvements to Exit 136 

2. Widening I-95 northbound and southbound from three to four mainline lanes in each direction 

between Exits 126 and 130. 

3. Adding a deceleration lane to I-95 southbound at Exit 126 

I-95 Segment PM Peak Hour PM Peak Hour PM Peak Hour

Southbound Northbound Southbound Northbound Southbound Northbound

North of Exit 136 (Centrport Pkwy)
4,843             4,244             6,230             4,960             0.9% 0.6%

Exit 136

Between Exit 136 (Centrport Pkwy) and 

Exit 133 (US 17) 4,920             4,233             7,060             6,120             1.3% 1.3%

Exit 133

Between Exit 133 (US 17) and Central 

Park Area (Proposed Exit 131) 5,278             4,599             8,000             6,950             1.5% 1.5%

Proposed Exit 131

Between Central Park Area and Exit 130 

(Rte 3) 5,278             4,599             8,000             6,950             1.5% 1.5%

Exit 130

Between Exit 130 (Rte 3) and Harrison Rd 4,216             3,620             7,080             5,470             1.9% 1.5%

Proposed Exit 128

Between Harrison Rd and Exit 126 (US 1) 4,216             3,620             7,080             5,470             1.9% 1.5%

Exit 126

Between Exit 126 (US 1) and US 17 2,997             3,038             3,830             4,250             0.9% 1.2%

Proposed US 17 NB On-ramp

Between US 17 and Jackson Village 

Overpass (Proposed Exit 124) 2,997             3,038             3,830             4,250             0.9% 1.2%

Proposed Exit 124

South of Jackson Village Overpass 

(Proposed Exit 124) 2,997             3,038             3,830             4,250             0.9% 1.2%

2017 Traffic Counts

2045 No-Build Plus 

Traffic Volume Forecast

Average Annual 

Compund Growth
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4. Improvements to Exit 133 

5. Widening I-95 northbound from three to four GP lanes between the GP/CD merge (Truslow Rd 

area) and Exit 136 

Proposed Smart Scale Improvements for I-95 Interchange 136 

 

As part of Smart Scale Round 3, an application was submitted for interchange improvement at Exit 136. 
The improvements are shown in Figure 6 below. 

 

 

Figure 6: Proposed Smart Scale Improvements for Exit 136 

The GWRC consultant used the VISSIM model built for the FAMPO I-95 Phase 2 analysis to test the 
operational performance of the interchange ramp terminals with and without the proposed ramp 
improvements using forecast volumes for 2030 and 2045. The measures of effectiveness for the overall 
intersection and individual turning movements are summarized in the tables below. 
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Qualitatively, the proposed addition of a left-turn lane to I-95 SB off-ramp and restriping leading to a 
widening of east bound Centreport Pkwy are positive safety improvements with reduced queue lengths 
and increased capacity leading to improved safety performance. 

 

Conclusion (Exit 136): Based on the results from the VISSIM operational performance and the qualitative 
safety assessment, the GWRC consultant supports the proposed Smart Scale improvements for Exit 136 
on I-95. 

 

 

 

Intersection
Intersection Delay 

(sec/veh)
LOS

Intersection Delay 

(sec/veh)
LOS

I-95 NB and Centreport Pkwy 26.1 LOS_C 26.0 LOS_C

I-95 SB and Centreport Pkwy 10.6 LOS_B 9.5 LOS_A

Intersection
Intersection Delay 

(sec/veh)
LOS

Intersection Delay 

(sec/veh)
LOS

I-95 NB and Centreport Pkwy 22.8 LOS_C 23.4 LOS_C

I-95 SB and Centreport Pkwy 27.2 LOS_C 27.0 LOS_C

Intersection
Intersection Delay 

(sec/veh)
LOS

Intersection Delay 

(sec/veh)
LOS

I-95 NB and Centreport Pkwy 16.7 LOS_B 16.8 LOS_B

I-95 SB and Centreport Pkwy 17.1 LOS_B 15.0 LOS_B

2030 Weekday AM Peak Hour

No Improvement (Existing 

Lane Configuration)
Improved Intersection

2045 Weekday PM Peak Hour

2045 Sunday Peak Hour
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Intersection
Intersection Delay 

(sec/veh)
LOS

Intersection Delay 

(sec/veh)
LOS

I-95 NB and Centreport Pkwy 36.5 LOS_D 36.5 LOS_D

I-95 SB and Centreport Pkwy 13.0 LOS_B 12.9 LOS_B

Intersection
Intersection Delay 

(sec/veh)
LOS

Intersection Delay 

(sec/veh)
LOS

I-95 NB and Centreport Pkwy 38.5 LOS_D 39.5 LOS_D

I-95 SB and Centreport Pkwy 26.3 LOS_C 25.1 LOS_C

Intersection
Intersection Delay 

(sec/veh)
LOS

Intersection Delay 

(sec/veh)
LOS

I-95 NB and Centreport Pkwy 35.7 LOS_D 35.9 LOS_D

I-95 SB and Centreport Pkwy 54.0 LOS_D 28.5 LOS_C

2045 Weekday PM Peak Hour

2045 Sunday Peak Hour

No Improvement (Existing 

Lane Configuration)
Improved Intersection

2045 Weekday AM Peak Hour
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Demand 

Volumes 

(veh/hr)

Simulated 

Throughput 

(veh/hr)

% 

Difference

Simulated 

Queue Length 

(feet)

Simulated 

Delay 

(sec/veh)

Simulated 

Throughp

ut 

(veh/hr)

% 

Difference

Simulated 

Queue 

Length 

(feet)

Simulated 

Delay 

(sec/veh)

Left 480 477 0.6% 1129 33.8 475 1.0% 1176 34.0

Through 0 0 1129 0.0 0 1176 0.0

Right 620 592 4.5% 1162 29.7 588 5.2% 1208 29.4

Left 0

Through 380 370 2.6% 62 33.3 371 2.4% 61 32.9

Right 310 323 4.2% 0 0.0 323 4.2% 0 0.0

Left 20 20 0.0% 17 43.2 19 5.0% 17 46.1

Through 140 142 1.4% 17 24.0 140 0.0% 17 23.9

Right 0

Left 90 84 6.7% 14 34.2 84 6.7% 9 26.5

Through 0 0 14 0.0 0 9 0.0

Right 10 11 10.0% 0 0.0 11 10.0% 0 0.0

Left 90 96 6.7% 22 23.5 96 6.7% 25 26.4

Through 780 746 4.4% 22 5.5 748 4.1% 25 5.7

Right 90

Left 0

Through 70 74 5.7% 14 14.2 73 4.3% 13 14.0

Right 200 193 3.5% 14 12.9 194 3.0% 13 12.5

Left 420 427 1.7% 47 18.6 420 0.0% 64 23.7

Through 0 0 47 0.0 0 64 0.0

Right 120 128 6.7% 10 14.9 128 6.7% 10 17.8

Left 0

Through 510 497 2.5% 90 31.2 498 2.4% 83 28.9

Right 130 136 4.6% 0 -0.1 136 4.6% 0 -0.1

Left 20 16 20.0% 60 50.2 21 5.0% 72 49.2

Through 490 436 11.0% 60 25.6 509 3.9% 72 24.3

Right 0

Left 140 127 9.3% 25 38.8 130 7.1% 24 49.3

Through 0 0 25 0.0 0 24 0.0

Right 210 226 7.6% 0 0.1 226 7.6% 0 0.1

Left 200 204 2.0% 57 33.5 194 3.0% 107 45.3

Through 730 728 0.3% 46 6.1 720 1.4% 106 11.3

Right 0

Left 0

Through 370 327 11.6% 1502 54.6 402 8.6% 1254 39.9

Right 520 405 22.1% 1502 51.6 508 2.3% 1254 38.5

Left 280 275 1.8% 57 17.7 276 1.4% 55 17.8

Through 20 15 57 15.5 14 55 19.0

Right 490 486 0.8% 63 13.9 485 1.0% 64 14.0

Left 0

Through 230 215 6.5% 35 33.6 216 6.1% 34 32.4

Right 360 369 2.5% 0 0.0 369 2.5% 0 0.0

Left 20 28 40.0% 36 44.4 28 40.0% 37 56.5

Through 240 234 2.5% 36 28.7 237 1.3% 37 28.3

Right 0

Left 140 149 6.4% 33 39.3 146 4.3% 146 0.0

Through 10 11 10.0% 33 42.3 11 11

Right 10 10 0.0% 0 0.0 10 0.0% 10 0.0

Left 90 76 15.6% 16 26.1 78 13.3% 78 0.1

Through 420 404 3.8% 16 5.9 408 2.9% 408 0.0

Right 0

Left 0

Through 120 116 3.3% 44 19.5 116 3.3% 116 0.0

Right 290 294 1.4% 44 17.4 291 0.3% 291 0.0

I-95 SB and Centreport Pkwy

2030 

Sunday 

PM Peak 

Hour

I-95 SB Off-Ramp

Centreport Pkwy WB

Centreport Pkwy EB

2030 

Weekday 

PM Peak 

Hour

I-95 SB Off-Ramp

Centreport Pkwy WB

Centreport Pkwy EB

I-95 NB and Centreport Pkwy

2030 

Sunday 

PM Peak 

Hour

I-95 NB Off-Ramp

Centreport Pkwy WB

Centreport Pkwy EB

I-95 NB and Centreport Pkwy

2030 

Weekday 

PM Peak 

Hour

I-95 NB Off-Ramp

Centreport Pkwy WB

Centreport Pkwy EB

I-95 SB and Centreport Pkwy

2030 

Weekday 

AM Peak 

Hour

I-95 NB Off-Ramp

Centreport Pkwy WB

Centreport Pkwy EB

I-95 SB and Centreport Pkwy

2030 

Weekday 

AM Peak 

Hour

I-95 SB Off-Ramp

Centreport Pkwy WB

Centreport Pkwy EB

Scenario Roadway Links Movement

No Improvement (Existing Lane Configuration) Improved Intersection

I-95 NB and Centreport Pkwy
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Demand 

Volumes 

(veh/hr)

Simulated 

Throughput 

(veh/hr)

% 

Difference

Simulated 

Queue Length 

(feet)

Simulated 

Delay 

(sec/veh)

Simulated 

Throughp

ut 

(veh/hr)

% 

Difference

Simulated 

Queue 

Length 

(feet)

Simulated 

Delay 

(sec/veh)

Left 880 436 50.5% 1227 47.9 437 50.3% 1232 48.0

Through 0 0 1227 0.0 0 1232 0.0

Right 970 454 53.2% 1260 40.5 457 52.9% 1264 38.9

Left 0

Through 530 523 1.3% 109 34.5 527 0.6% 111 35.1

Right 100 95 5.0% 0 0.0 95 5.0% 0 0.0

Left 80 78 2.5% 35 47.9 78 2.5% 36 52.8

Through 220 236 7.3% 35 23.4 237 7.7% 36 23.1

Right 0

Left 110 121 10.0% 21 35.6 121 10.0% 15 31.8

Through 0 0 21 0.0 0 15 0.0

Right 100 88 12.0% 0 0.0 88 12.0% 0 0.0

Left 140 102 27.1% 35 31.0 102 27.1% 56 29.5

Through 1270 865 31.9% 35 6.1 865 31.9% 56 7.5

Right 0

Left 0

Through 190 187 1.6% 40 20.4 187 1.6% 43 20.4

Right 310 314 1.3% 40 16.6 315 1.6% 43 18.7

Left 780 508 34.9% 1211 51.4 494 36.7% 1208 53.6

Through 0 0 1211 0.0 0 1208 0.0

Right 560 353 37.0% 1244 41.3 340 39.3% 1241 43.9

Left 0

Through 620 626 1.0% 145 34.5 622 0.3% 176 38.7

Right 40 35 12.5% 0 0.0 35 12.5% 0 0.0

Left 140 87 37.9% 51 63.3 105 25.0% 54 52.7

Through 540 347 35.7% 51 21.4 409 24.3% 54 19.9

Right 0

Left 150 149 0.7% 36 48.5 149 0.7% 27 53.2

Through 0 0 36 0.0 0 27 0.0

Right 260 275 5.8% 0 0.1 275 5.8% 0 0.1

Left 290 222 23.4% 74 41.3 221 23.8% 149 51.7

Through 1110 908 18.2% 60 5.8 891 19.7% 149 12.2

Right 0

Left 0

Through 530 294 44.5% 1476 55.9 365 31.1% 1321 33.6

Right 950 465 51.1% 1476 48.6 633 33.4% 1321 33.2

Left 410 321 21.7% 1251 52.4 317 22.7% 1244 51.0

Through 0 0 1251 0.0 0 1244 0.0

Right 740 549 25.8% 1284 45.4 544 26.5% 1277 46.3

Left 0

Through 400 393 1.8% 70 33.0 385 3.8% 70 34.0

Right 160 169 5.6% 0 0.0 165 3.1% 0 0.0

Left 60 67 11.7% 47 53.9 68 13.3% 52 45.2

Through 340 360 5.9% 47 22.4 373 9.7% 52 23.9

Right 0

Left 190 202 6.3% 292 244.2 149 0.7% 24 32.2

Through 10 5 50.0% 292 182.5 0 24 33.3

Right 140 152 8.6% 0 0.1 275 5.8% 0 0.1

Left 130 112 13.8% 24 27.2 221 23.8% 26 29.0

Through 680 606 10.9% 24 6.2 891 19.7% 26 5.6

Right 0

Left 0

Through 210 230 9.5% 1161 57.9 365 31.1% 1121 55.4

Right 470 448 4.7% 1161 54.3 633 33.4% 1121 51.5

2045 

Sunday 

PM Peak 

Hour

I-95 NB Off-Ramp

Centreport Pkwy WB

Centreport Pkwy EB

I-95 SB and Centreport Pkwy

2045 

Sunday 

PM Peak 

Hour

I-95 SB Off-Ramp

Centreport Pkwy WB

Centreport Pkwy EB

I-95 SB and Centreport Pkwy

2045 

Weekday 

PM Peak 

Hour

I-95 SB Off-Ramp

Centreport Pkwy WB

Centreport Pkwy EB

I-95 NB and Centreport Pkwy

MovementRoadway LinksScenario

I-95 NB and Centreport Pkwy

2045 

Weekday 

PM Peak 

Hour

I-95 NB Off-Ramp

Centreport Pkwy WB

Centreport Pkwy EB

I-95 SB and Centreport Pkwy

2045 

Weekday 

AM Peak 

Hour

I-95 SB Off-Ramp

Centreport Pkwy WB

Centreport Pkwy EB

No Improvement (Existing Lane Configuration) Improved Intersection

I-95 NB and Centreport Pkwy

2045 

Weekday 

AM Peak 

Hour

I-95 NB Off-Ramp

Centreport Pkwy WB

Centreport Pkwy EB
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Proposed mainline widening between Exits 126 & 130 and SB off-ramp 
improvements at Exit 126 

For the forecasted volumes for 2030 and 2045, Table 4 shows the operational performance with a 3-

lane mainline section on southbound I-95 between Exits 130 and 126. As can be seen clearly from 

Table 4 there is a capacity constraint for the forecasted 2030 Weekday PM Peak hour, 2045 Sunday 

PM peak hour and 2045 Weekday PM peak hour, respectively. Additional turbulence is created by 

weaving – vehicles from southbound I-95 GP lanes with destination to Exit 126 and vehicles from 

southbound I-95 CD lanes continuing south of Exit 126. The red cells in Table 4 show breakdown 

conditions and the light orange cells show borderline breakdown conditions.  Table 5 shows no 

operational challenges with a 4-lane mainline section on southbound I-95 between Exits 130 and 126 

for the forecasted volumes. Existing right-of-way width should allow for inclusion of a 4th lane based 

on the recent Smart Scale application. Hence, the consultant recommends the expansion of 

southbound mainline I-95 between Exits 130 and 126 to adequately and efficiently accommodate the 

forecasted future demand volumes.
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Table 4: Operational Performance with 3-Lane and 4-Lane I-95 Southbound mainline section between Exits 126 and 130 

Operational Performance with 3-Lane I-95 Southbound mainline section between Exits 126 and 130 

 

  

Throughput 

(veh/hr)

GP CD Total GP CD Total GP CD Total GP CD Total GP CD Total GP CD Total GP CD Total GP CD Total GP CD Total

1000 989 988 1977 1490 988 2478 1989 988 2977 2493 989 3482 2982 988 3970 3476 989 4465 3977 988 4965 4471 988 5459 4974 988 5962

1500 989 1489 2478 1489 1489 2978 1989 1489 3478 2493 1489 3982 2981 1489 4470 3476 1489 4965 3977 1489 5466 4471 1489 5960 4972 1489 6461

2000 989 1993 2982 1489 1993 3482 1989 1992 3981 2493 1993 4486 2982 1993 4975 3476 1992 5468 3977 1992 5969 4471 1992 6463 4971 1990 6961

2500 989 2494 3483 1489 2494 3983 1989 2493 4482 2493 2494 4987 2982 2492 5474 3476 2494 5970 3977 2493 6470 4469 2491 6960 4960 2326 7286

3000 989 2994 3983 1489 2993 4482 1989 2993 4982 2494 2993 5487 2982 2993 5975 3476 2993 6469 3977 2991 6968 4476 2722 7198 4972 2270 7242

3500 989 3496 4485 1489 3496 4985 1989 3496 5485 2493 3496 5989 2981 3496 6477 3476 3496 6972 3956 3245 7201 4469 2781 7250 4967 2279 7246

4000 989 3991 4980 1489 3997 5486 1989 3987 5976 2493 3988 6481 2980 3997 6977 3475 3760 7235 3979 3252 7231 4464 2756 7220 4984 2289 7273

4500 989 4286 5275 1489 4352 5841 1990 4309 6299 2494 4274 6768 2984 4231 7215 3477 3672 7149 3967 3219 7186 4478 2708 7186 4961 2263 7224

5000 989 4354 5343 1489 4314 5803 1988 4316 6304 2494 4293 6787 2984 4204 7188 3488 3701 7189 3976 3239 7215 4484 2732 7216 4986 2292 7278

Weekday AM 2030 - No Issues

Weekday AM 2045 - No Issues

Weekday AM 2016 (with future splits) - No Issues

Weekday PM and Sun PM 2016 (with future splits) - No Issues

Sun PM 2030 - No Issues

Weekday PM 2030 - Currently at Maximum Throughput, Capacity and Queuing Issues if volumes are higher than the forecast band; Weaving challenges between GP/CD Merge Point and Exit 126

Sun PM 2045 - Currently at Maximum Throughput, Capacity and Queuing Issues if volumes are higher than the forecast band; Weaving challenges between GP/CD Merge Point and Exit 126

Weekday PM 2045 - Capacity and Queuing Issues at GP/CD Merge Point; Weaving challenges between GP/CD Merge Point and Exit 126

CD Lane 

Demand Volume 

(veh/hr)

GP Lane Demand Volume (veh/hr)

1000 1500 2000 2500 3000 3500 4000 4500 5000



 

28 | P a g e  
    
 

Table 4 (cont.) Operational Performance with 4-Lane I-95 Southbound mainline section between Exits 126 and 130 

 

  

Throughput 

(veh/hr)

GP CD Total GP CD Total GP CD Total GP CD Total GP CD Total GP CD Total GP CD Total GP CD Total GP CD Total

1000 989 988 1977 1490 988 2478 1989 988 2977 2493 989 3482 2982 988 3970 3476 989 4465 3977 988 4965 4471 988 5459 4974 988 5962

1500 989 1489 2478 1489 1489 2978 1989 1489 3478 2493 1489 3982 2981 1489 4470 3476 1489 4965 3977 1489 5466 4471 1489 5960 4972 1489 6461

2000 989 1993 2982 1489 1993 3482 1989 1992 3981 2493 1993 4486 2982 1993 4975 3476 1992 5468 3977 1992 5969 4471 1992 6463 4971 1990 6961

2500 989 2494 3483 1489 2494 3983 1989 2493 4482 2493 2494 4987 2982 2492 5474 3476 2494 5970 3977 2493 6470 4469 2491 6960 4960 2489 7449

3000 989 2994 3983 1489 2993 4482 1989 2993 4982 2494 2993 5487 2982 2993 5975 3497 2998 6495 3977 2991 6968 4476 2993 7469 4972 2998 7970

3500 989 3496 4485 1489 3496 4985 1989 3496 5485 2493 3496 5989 2981 3496 6477 3498 3496 6994 3956 3495 7451 4469 3498 7967 4967 3498 8465

4000 989 3991 4980 1489 3997 5486 1989 3987 5976 2493 3988 6481 2980 3997 6977 3498 3998 7496 3979 3994 7973 4464 3997 8461 4984 3487 8471

4500 989 4491 5480 1489 4499 5988 1990 4495 6485 2494 4498 6992 2984 4498 7482 3495 4493 7988 3967 4492 8459 4478 4180 8658 4961 3399 8360

5000 989 4995 5984 1489 4998 6487 1988 4997 6985 2494 4996 7490 2984 4994 7978 3497 4996 8493 3976 4493 8469 4484 3998 8482 4986 3498 8484

Weekday AM 2030 - No Issues

Weekday AM 2045 - No Issues

Weekday AM 2016 (with future splits) - No Issues

Weekday PM and Sun PM 2016 (with future splits) - No Issues

Sun PM 2030 - No Issues

Weekday PM 2030 - No Issues

Sun PM 2045 - No Issues

Weekday PM 2045 - No Issues

5000

GP Lane Demand Volume (veh/hr)

CD Lane 

Demand Volume 

(veh/hr)

1000 1500 2000 2500 3000 3500 4000 4500
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Table 5: 4 Lane I-95 Southbound Section between Exits 126 and 130 

 

2030 SB 

Demand 

Volume 

(veh/hr)

Simulated 

Throughput 

(veh/hr)

% 

Difference

2045 SB 

Demand 

Volume 

(veh/hr)

Simulated 

Throughput 

(veh/hr)

% 

Difference

Existing 

Volumes 

(veh/hr)

North of Exit 136 3280 3294 0% 3600 3612 0% 2797

North of Exit 136 - Exp. Ln 0 0 0 0 NA

From Exit 136 to Exit 133 3480 3457 0% 3870 3865 0% 2819

From Exit 136 to Exit 130 - GP Lane 1920 1915 0% 2200 2193 0%

From Exit 133 to Exit 130 - CD Lane 1820 1809 0% 2240 2238 0%

From Exit 130 to Exit 126 3330 3299 0% 3960 3945 0% 2685

South of Exit 126 2830 2825 0% 3280 3282 0% 2377

North of Exit 136 4330 4320 0% 4910 4906 0% 4843

North of Exit 136 - Exp. Ln 840 844 0% 1330 1331 0% NA

From Exit 136 to Exit 133 4700 4689 0% 5750 5748 0% 4920

From Exit 136 to Exit 130 - GP Lane 2980 2990 0% 3390 3388 0%

From Exit 133 to Exit 130 - CD Lane 4200 4195 0% 5920 5915 0%

From Exit 130 to Exit 126 6050 6048 0% 7600 7556 0% 4216

South of Exit 126 3660 3648 0% 5020 5018 0% 2997

North of Exit 136 5050 5045 0% 5590 5602 0% 4290

North of Exit 136 - Exp. Ln 0 0 0 0 NA

From Exit 136 to Exit 133 5300 5302 0% 5900 5897 0% 4297

From Exit 136 to Exit 130 - GP Lane 2920 2918 0% 3350 3344 0%

From Exit 133 to Exit 130 - CD Lane 3190 3187 0% 4000 3987 0%

From Exit 130 to Exit 126 5610 5607 0% 6780 6779 0% 4489

South of Exit 126 4740 4742 0% 5610 5602 0% 3945

I-95 SB
4909

I-95 SB
5278

I-95 Mainline (Weekend Sunday PM Peak Hour)

I-95 SB
3041

I-95 Mainline (Weekday PM Peak Hour)

Direction and Location

I-95 Mainline (Weekday AM Peak Hour)

0 - 10%

Percentage Throughput Reduction
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For Exit 126, the consultant-proposed cross-section includes a 1,500 – 2,000 feet auxiliary deceleration 

lane on the right side of the fourth I-95 southbound GP Lanes (see  Figure 7).  There is currently 3,300 feet 

of space between the Courthouse Rd bridge and the gore point for the Exit 126 off-ramp. The benefit of 

this design is inclusion of traffic storage (on the new deceleration lane) for spillbacks from the Exit 126 

off-ramp due to challenges with arterial and/or ramp operations. This proposed design significantly 

improves traffic safety on I-95 at Exit 126. 

 

Figure 7: Preferred configuration for Exit 126 on I-95 southbound with 4-lane mainline section 

between Exits 126 and 130 

Figure 8 shows a lower-cost alternative for this diverge location.  This four-lane I-95 southbound cross-

section with 2 right lanes feeding the off-ramp and 3 left lanes feeding I-95 southbound traffic will also 

perform satisfactorily in terms of traffic operations (based on VISSIM simulations). In this concept, the 

second lane on I-95 SB from the right will be a shared-destination lane (choice lane). The concern with 

this design is lack of storage for traffic spillbacks from the Exit 126 off-ramp due to challenges with arterial 

and/or ramp operations leading to subsequent safety issues on I-95. 

1,500 – 2,000 feet auxiliary deceleration 

lane. 

Not engineered. For planning purposes 

only. 
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Figure 8: Alternate configuration for Exit 126 on I-95 southbound with 4-lane mainline section 

between Exits 126 and 130 

Figure 9 and Figure 10 show the capacity challenges with 3-lane mainline section on northbound I-95 

between Exits 126 and 130 for 2030 and 2045 Sunday PM peak hours. Currently, the forecasted volumes 

for 2030 and 2045 Sunday PM peak hours will not be served on I-95 beyond the northbound merge at 

Exist 126 leading to major queuing delays. Additional turbulence is created by weaving – vehicles from I-

95 GP lanes with destination to I-95 CD lanes and vehicles from Exit 126 to northbound I-95 with 

destination to I-95 GP lanes. The result is a speed drop of 35 miles/hour and an approximate queue length 

exceeding 1 line on I-95. A 4-lane mainline section on northbound I-95 between Exits 130 and 126 shows 

no operational challenges for the forecasted volumes. VDOT has investigated the horizontal space 

available in this area and has preliminarily confirmed the possibility of including 4 northbound mainline 

lanes in the section between Exits 126 and 130. Hence, the consultant recommends expansion of 

northbound mainline I-95 between Exits 126 and 130 to adequately and efficiently accommodate the 

forecasted future demand volumes.
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Figure 9: I-95 Northbound Chokepoint between Exit 126 and 130 (2030 Sunday PM Peak Hour) 

  

N
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Figure 10: I-95 Northbound Chokepoint between Exit 126 and 130 (2045 Sunday PM Peak Hour) 

 

 

N
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Proposed Improvements for I-95 Exit 133  

The operational analysis in the VISSIM model showed severe congestion on the proposed 3-lane auxiliary weaving section between the two loops 
for northbound I-95 at Exit 133 due to the high traffic volumes (shown in Figure 11). To alleviate the traffic congestion, we propose eliminating 
the US 17 eastbound to I-95 northbound loop ramp and add dual left turns from US 17 eastbound to I-95 northbound on-ramp for better 
operations. These proposed improvements are shown in Figure 12.  Concurrently with the findings of this I-95 Phase 2 study, VDOT and their 
engineering team were independently identifying similar solutions to these challenges and the details are available in the conceptual plans for the 
northbound Rappahannock River Crossing project. 

                

Figure 11: 2045 Weekday AM Traffic Volumes at Exit 133 
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Figure 12: Proposed Improvements at Exit 133 

 

Proposed Improvements for northbound I-95 between Exits 133 and 136 

The future traffic demand and operational analysis in the VISSIM model show that the reduction of the I-
95 mainline lanes north of the GP-CD merge from four lanes to three lanes can cause congestion for 2045 
Weekday AM peak hour. The result is a capacity drop of approximately 400 veh/hr leading to speed 
reductions of 25 miles/hr and queues of approximately 1400 feet. The proposed improvements (shown 
in Figure 13) alleviate this bottleneck and remove any operational degradation for the northbound I-95 
traffic beyond the GP-CD merge section.  Concurrently with the findings of this I-95 Phase 2 study, VDOT 
and their engineering team were independently identifying similar solutions to these challenges and the 
details are available in the conceptual plans for the northbound Rappahannock River Crossing project. 

 



I-95 Phase 2 Corridor Study 

36 | P a g e  
 

 

 

Figure 13: Proposed Improvements for I-95 NB between Exits 133 and 136 

For the ramp termini improvements at Exit 136, the proposed addition of a left-turn lane to I-95 SB off-

ramp and restriping leading to a widening of east bound Centreport Pkwy are positive safety 

improvements and are expected to lead to improved safety performance.  No additional safety 

investigation was performed for this proposal. 

 

4.1 SAFETY ANALYSIS FOR I-95 BETWEEN EXITS 126 AND 130 

For the proposed mainline widening between Exits 126 & 130 and SB off-ramp improvements at Exit 126, 
a more involved safety investigation was performed and is found below. 

 

The 4-mile long section of I-95 between Jefferson Davis Hwy (Route 1) and Plank Road (Route 3) 

experiences heavy congestion during peak hours, and sometimes the congestion stretches beyond the 

peak hours. The widening of this section from three lanes to four lanes is expected to improve the traffic 

operations and make congestion lighter; nevertheless, it is essential to investigate the existing safety 

condition in both directions of the study corridor before making improvements. In addition, the impact of 

the widening on the existing roadway safety is also critical to be evaluated.   

 

There are two ways to evaluate roadway safety; Qualitative and Quantitative. Qualitative tools for 

assessing roadway safety comprises of gathering crash history of few years and developing trends from 

the crash history summary. To analyze the impact of geometric improvements on roadway safety, 

quantitative tools are able to play major roles. Quantitative tools for roadway safety analysis are guided 
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by Highway Safety Manual (HSM), which was published by AASHTO on 2010. A supplement of Highway 

Safety Manual was published on 2014, which covers roadway safety analysis of freeway mainlines and 

ramps. The supplement was used quite extensively for this safety study.  

 

Crash Data Collection 

The qualitative and quantitative analysis of the study corridor is based on the summary crash data 

provided by the Fredericksburg District Office of Virginia Department of Transportation (VDOT). Crash 

history was provided for the previous five years from January 1, 2013, to December 31, 2017. The study 

corridor in the northbound direction is MP 126.06 to MP 130.15 which is of a length of 4.09 Miles. On the 

other hand, the southbound approach of the study corridor was 4.19 Miles long from MP 130.40 to MP 

126.21. A total of 338 crashes were reported in the northbound direction during the crash period. 2016 

observed the highest number of crashes in that direction which was 76. The number of crashes for the 

same period in the southbound direction was found to be 178, which is less than the number of crashes 

in the northbound direction. 2016 experienced the highest number of crashes for the southbound 

direction as well, the number amounts to 41. The difference in crash frequency for both directions are 

quite narrow from year to year; which might indicate that the safety condition remained almost constant 

during the crash period.     

Table 6: Crashes by Year for the Study Corridor 

Year I-95 Northbound I-95 Southbound 

2013 59 37 

2014 66 33 

2015 73 31 

2016 76 41 

2017 64 36 

Total 338 178 

 

Geometric and Traffic Data Collection 

To run the quantitative analysis following the procedures outlined by Highway Safety Manual, a number 

of Geometric and Traffic data elements were needed. Traffic data was gathered from the clearinghouse 

maintained by the Virginia Department of Transportation. Average Annual Daily Traffic (AADT) was 

collected for the mainline and the on/off ramps. The geometric data was collected through the use of 

measurement tools provided by Google Earth Pro 7.1.5.1557.  

Crash Data Analysis 

Crash data from 2013-2017 (five years) was analyzed with the purpose of developing the trends of crashes 

in the study corridor and the factors significantly influencing the number of crashes. The following sections 

will provide insights on the nature of the crashes in the study corridor. 
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Crashes by Severity 

The severity of crashes is measured in terms of the KABCO scale (K – Fatal Crash; A – Severe Injury Crash; 

B – Minor Injury Crash; C – Non-Visible Injury Crash; O – Property Damage Only Crash). The vast majority 

of crashes in both directions are Property Damage Only Crashes; 72% in northbound direction and 68% in 

the southbound direction. There were 3 and 1 fatalities in the northbound and southbound directions 

respectively during five years of crash history. Figure 14 and Figure 15 provide bar charts showing the 

number of crashes against severity. The second most predominant crash severity were B Crashes.  

 

Figure 14: Crashes by Severity in the NB Direction 
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Figure 15: Crashes by Severity in SB Direction 

Crashes by Type 

As the study corridor remains congested a good part of the day; it is anticipated that rear-end and 

sideswipe crashes would be high in number. It is observed that at least half of the total number of crashes 

in both directions are read-end crashes. The second most predominant type of crash in both directions 

are sideswipes. Therefore, it could be concluded that slow traffic due to congestion plays a crucial role in 

causing crashes in the study corridor. Figure 16 and Figure 17 show the high number of rear-end crashes 

compared to other type of crashes.  
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Figure 16: Crashes by Type in NB Direction 

 

Figure 17: Crashes by Type in SB Direction 
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Crashes by Lighting, Surface Condition and Weather Condition 

The crash history of the previous five years of the bi-directional study corridor were evaluated against the 

lighting condition, surface condition and weather condition at the time of the event. As I-95 is North-South 

oriented; the likelihood of sun glare influencing drivers during morning and evening commutes and 

causing crashes is not very high. Figure 18 and Figure 19 present the number of crashes against the lighting 

condition at the time of the crash. It is observed that during both dawn and dusk the number of crashes 

in the five-year period is very low, less than 10. Therefore, it could be concluded that lighting does not 

play a significant role in causing crashes in the study corridor.  

Additionally, the pavement conditions at the time of crash was investigated to figure out if that 

contributed to the events during the crash period. Figure 20 and Figure 21 present results on surface 

condition at the time of the crash. It is observed that almost 80% of the crashes in both directions occurred 

at dry pavement. Moreover, the number of crashes when the pavement surface was snowy or icy is 

negligible. Hence, it appears that pavement condition did not play a role in crashes in the study corridor.  

Moreover, weather condition at the time of crash was studied as rain, snow or fog reduces visibility 

significantly. Figure 22 and Figure 23 show the crash history against the weather condition during the 

event. It is observed from the crash history that over 80% of the crashes took place during the crash period 

when there was no adverse condition present. Therefore, it is very unlikely that weather played a big role 

in increasing the number of crashes in the study corridor.      
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Figure 18: Crashes by Lighting in NB Direction  

 

Figure 19: Crashes by Lighting in SB Direction  
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Figure 20: Crashes by Surface Condition in NB Direction  

 

 

Figure 21: Crashes by Surface Condition in SB Direction 
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Figure 22: Crashes by Weather Condition in NB Direction  

 

 

Figure 23: Crashes by Weather Condition in SB Direction 
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Crashes by Time 

The crashes and the concomitant time period was used to figure out crash trends within or around peak 

commuter periods. As the area is heavily travelled by cars, buses and trucks, peak hour traffic might 

influence the number of crashes. To conduct this analysis, a day was split into the following five periods: 

a) Late Night/Early Morning Period: 12 AM – 6 AM 

b) AM Peak Period: 6 AM – 9 AM 

c) Mid-Day Period: 9 AM – 3 PM 

d) PM Peak Period: 3 PM – 7 PM 

e) Night: 7 PM – 12 AM 

 

Figure 24 and Figure 25 illustrate the number of crashes per hour and the corresponding time period. 

Consulting the figures, it is obtained that the number of crashes during AM peak period (6 AM – 9 AM) for 

both directions is low. The number of hourly crashes during AM peak period hovers around 10% of the 

overall crashes for both directions during 2013-2017. Thus, the AM peak period traffic does not 

excessively contribute to the number of crashes. On the other hand, for both directions, the number of 

crashes during PM peak period is high. The PM peak period percentage of crashes in the northbound 

direction is about 40% and in the southbound direction is about 50% of overall crashes. Thus, it is safe to 

assume that the heavy traffic during PM peak period contributes to the high number of crashes.  
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Figure 24: Crashes by Time Period in NB Direction 

 

 

Figure 25: Crashes by Time Period in SB Direction 
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Crash Rates 

Crash rate is a very useful tool to compare the safety condition of a certain roadway against roadways of 

similar characteristics elsewhere. The crash rate, injury rate and fatality rate of the segments under 

investigation in both I-95 northbound and southbound are as follows: 

Table 7: Comparison of Crash Rates, Injury Rates and Fatality Rates 

Location Crash Rate 
(Per 100 Million VMT) 

Injury Rate 
(Per 100 Million VMT) 

Fatality Rate 
(Per 100 Million VMT) 

I-95 NB 78 37 0.70 

I-95 SB 38 18 0.21 

Statewide Average 72 30 0.42 

District Average 65 23 0.69 

 

It’s observed from Table 7 that the northbound direction is more prone to safety hazards as the crash 

rate, injury rate and fatality rate, are all are higher than both the statewide average and district average. 

On the other hand, the southbound direction performs at a roadway safety level which is better than the 

statewide average and district average. Here the statewide average implies the average of the rates of 

interstate highways in the state of Virginia and the district average implies the average of the rates of 

interstate highways under the jurisdiction of VDOT Fredericksburg District office; as the study corridor 

falls under that.  

Future Roadway Safety 

At the time of this report, FAMPO has submitted a Smart Scale application to widen I-95 from a 6-lane 

facility to an 8-lane facility between Exits 126 and 130. One of the goals of this safety analysis is to 

determine the change in roadway safety condition due to the widening. Highway Safety Manual puts 

forward a number of quantitative methods to predict crash frequency of different transportation facilities. 

The Enhanced Interchanges Safety Analysis Tool (ISATe) is developed based on Highway Safety Manual, 

which takes into account crash history, traffic data and geometric features, and produces future crash 

frequencies of a certain facility.  

In this safety study, ISATe was run for I-95 NB and I-95 SB separately for Build and No-Build conditions for 

2030 and 2045. The findings of the ISATe analysis are summarized in Table 1-3 and Table 1-4 for 

northbound and southbound respectively.  

It is observed from the tables that crash frequency decreases after the widening for both directions. The 

reason behind this decrease in crashes is explained by Kononov et al 3 . They suggested based on 

exploratory analysis of multilane freeways in Colorado, California and Texas that adding lanes improves 

the safety condition, but safety benefits can steadily disappear if AADTs increase significantly (close to the 

roadway capacity) and consequently congestion increases. Increased congestion in conjunction with an 

                                                           
3 Kononov, J., Bailey, B.A., Allery B.K. “Exploratory Analysis of Relationship between the Number of Lanes and Safety 

on Urban Freeways.” TRB 87th Annual Meeting Compendium of Papers CD-ROM. Washington, D.C., 2008. 
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increase in the number of lanes is associated with increase in the number of potential lane-change-related 

conflict opportunities.  

Table 8: Comparison of Predicted Frequency in the NB direction (Build and No-Build) 

Criteria (Crashes/year) No-Build 

2030 

Build 

2030 

No-Build 

2045 

Build 

2045 

Total Crash Frequency 93.1 88.4 83.9 78.0 

Fatal Crashes (K) 0.5 0.5 0.5 0.5 

Severe Injury Crashes (A) 1.5 1.5 1.4 1.4 

Minor Injury Crashes (B) 8.1 8.1 7.6 7.5 

Non-Visible Injury Crashes (C) 20.4 20.3 18.5 18.3 

Property Damage Only Crashes (O) 62.6 58.2 55.9 50.3 

   

Table 9: Comparison of Predicted Frequency in the SB direction (Build and No-Build) 

Criteria (Crashes/year) No-Build 

2030  

Build 

2030  

No-Build 

2045 

Build 

2045 

Total Crash Frequency  75.8 73.1 109.8 101.1 

Fatal Crashes (K) 0.4 0.4 0.6 0.6 

Severe Injury Crashes (A) 1.3 1.3 1.8 1.8 

Minor Injury Crashes (B) 7.4 7.4 9.7 9.6 

Non-Visible Injury Crashes (C) 19.0 19.0 22.7 22.5 

Property Damage Only Crashes (O) 47.6 45.0 75.0 66.6 

 

Conclusion (Safety) 

From the analysis, it is clearly seen that expanding I-95 from three lanes to four lanes between Exits 126 

and 130 helps improve the safety performance significantly for future conditions. Hence, the widening of 

I-95 in both directions between Exits 126 and 130 and the concomitant safety improvements are 

supported by this safety analysis.  It’s important to note that operational capacity improvements are not 

the only way to affect change in traveler safety.  There is a universal challenge associated with improving 

driver behavior that is associated with crash statistics.  Distracted driving, aggressive driving, following too 

closely, driving while under the influence, driving while drowsy and not wearing seatbelts all contribute 

to increased crash statistics.  The solutions to these behavioral subjects include but are not limited to 

changes in laws and increased enforcement.   
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5. CONCLUSION AND NEXT STEPS 

 

Within the Fredericksburg Area Metropolitan Planning Organization (FAMPO) region, the I-95 corridor 

currently experiences severe and recurring traffic congestion from Quantico to Massaponax during 

weekdays and more widespread delays on weekends.  Forecasted growth in population, employment, 

tourism activity and freight movement will result in worsening conditions within the corridor. 

Listed below are the most regionally-significant improvements that were either funded or not yet funded 

but considered reasonably anticipated for the purpose of this study:   

 I-95 Southbound Rappahannock River Crossing project (revised design) (UPC 101595) 

 FredEX lanes project from Garrisonville area (Exit 140) to US 17 (Exit 133) (UPC 112046) 

 I-95 Northbound Rappahannock River Crossing project (UPCs 105510, 112520, 113936) 

 Exit 126 northbound on-ramp improvements 

 

The projects listed above along with other local spot improvements already identified made up the new 

no-build assumption for the purpose of this Phase 2 study.  This no-build scenario was tested under 2030 

and 2045 traffic conditions to identify weekday and weekend choke points.  The Phase 2 effort included a 

transit element (published separately) which included a larger geographic area, and a highway element 

that remained focused on the most congested segments of I-95 in the FAMPO area. 

Regarding the ability for the no-build scenario to accommodate 2030 and 2045 traffic, several additional 
improvements have been identified as part of this Phase 2 Study effort.  The recommendations below fall 
into two categories.  Primary Recommendations are those that received sufficiently detailed study in this 
effort and are shown to be critical to the operational success of the I-95 corridor in this study area by the 
year 2045.  The Primary Recommendations are reflected in Figure 26 and listed below: 
 

 A fourth general purpose (auxiliary) lane northbound between exits 126 and 130 

 A fourth general purpose (auxiliary) lane southbound between exits 130 and 126 

 A fifth southbound deceleration lane for the I-95 off-ramp to Exit 126 

 Ramp improvements at Exit 136 

 Ramp improvements at Exit 133 

 Widening I-95 northbound from 3 to 4 GP lanes between GP/CD merge (Truslow Road area) and 

Exit 136 
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Figure 26: I-95 2045 Primary Recommendations 

These proposed improvements over the no-build scenario were vetted with VDOT and the LRTP Advisory 

Committee.  There was general agreement among all parties that these investments will be needed by 2045 

with some warranted closer to the 2030 timeframe.  These study recommendations were strategically 

useful in development of the FAMPO 2045 Long Range Transportation Plan update as well as informing 

select decisions related to Smart Scale project submissions in 2018.   



I-95 Phase 2 Corridor Study 

51 | P a g e  
 

Secondary Recommendations represent ideas that are expected to improve travel and / or community 

access but require additional study and stakeholder outreach before conclusive choices and decisions can 

be made.  The Secondary Recommendations include: 

 New full access near milepost 131 connecting I-95 to Carl D Silver Pkwy & Gordon W Shelton Blvd 

 New full access at existing Harrison Road overpass (milepost 128) to include select widening of 
Harrison Road to accommodate increased traffic demand 

 Improved access at Exit 126 (Route 1) to include elements often referred to as the Super Ramp 
among other improvements 

 Widen the I-95 general purpose lanes from 3-lanes to 4-lanes northbound from Exit 136 to Exit 
143 and southbound from Exit 143 to Exit 133. 

As part of the Phase 1 master plan recommendations, a new I-95 access point was shown at Harrison Road 

and no mention was made of access changes at other locations.  Since that time and with various changes 

in planned land use in the corridor, the I-95 Phase 2 study team took a step back and considered several 

options for improved I-95 access and the preliminary findings were shared with the Advisory Committee.    

To provide a high-level view of the I-95 assess improvements being considered, the study team used 

available modeling tools to provide a preliminary and relative comparison based on several key metrics.  

The analysis presented information in the following areas: 

 Relative change in vehicle hours of delay in the surrounding area 

 Relative change in travel speed in the surrounding area 

 Planning level estimate of construction cost 

 Planning level estimate of right-of-way cost 

 A benefit-cost-quotient that normalized the above items for ease of comparison 

Considering the abbreviated information described above, it was shown that the three identified access 

improvements have the greatest ability to significantly improve community access to and from the 

interstate and provide much-needed relief to overburdened existing interchanges in the study area.  As any 

new or improved interstate access concept can be very costly, there is continued interest in further 

studying these three locations to determine the most cost-effective action for the region.  This more 

detailed investigation is likely the next step for the region in preparation for the 4th round of Smart Scale. 

The methodology and results of the preliminary investigation of potential new access points can be found 

in Appendices C and D of this report.  

Regarding the potential widening of I-95 to an 8-lane facility in Stafford County, the study team prepared 

a macroscopic investigation of this idea and the results can be found in Appendix E.  This preliminary 

investigation did indicate that such a widening would likely mitigate recurring congestion expected by the 

year 2045 but as with the interstate access proposals, more detailed operations analysis would be needed 

to definitively justify the action.  
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APPENDIX A – TRAVEL MODELING METHODOLOGY 

 

The evaluation of travel conditions in this study relied upon macroscopic travel forecasts as well as 

microscopic operational analysis (covered in a separate section of this report).  The travel forecasts were 

predicted by the Version 3.1 Travel Forecasting Model adopted for long-range transportation planning in 

the George Washington Regional Commission (GWRC) area.  This model consists of three primary steps: 

trip generation, trip distribution, and trip assignment.  Trip generation determines the amount of travel 

activity by persons at various locations, or activity centers, in the region based on population and household 

data from the Census as well as employment data from the Virginia Employment Commission (VEC).  Based 

on the level of travel activity and roadway travel time between the activity centers, the trip distribution 

step determines the pattern and number of person trips moving between the activity centers.  Roadway 

travel times are dependent on regional roadway locations/connections and characteristics such as lanes, 

facility type, speed, and traffic capacity for existing and planned transportation projects.  Data describing 

external travel to the region, based the Fredericksburg Region 1999 Origin-Destination Survey and Census 

worker flows also provide guidance in the trip distribution step.   

A next step estimates vehicle trips traveling between activity centers based on the person trip estimates 

generated in the trip distribution step and auto occupancy factors developed from VRE survey data and 

published standards4.  The trip assignment step then assigns the vehicle trips to various combinations of 

roadways or routes that connect the activity centers, with the objective of minimizing travel time and delay 

due to traffic congestion.  This last step results in the estimation of vehicle traffic volumes on all roadways 

contained in the travel model.  A comparison with observed vehicle volumes derived from traffic counts 

provides a means to determine the accuracy or performance of the travel model estimates. 

The version 3.1 model was developed for FAMPO in early 2017 and includes the most recent zonal 

socioeconomic data and traffic analysis zone (TAZ) structure developed for the 2045 Long-Range 

Transportation Plan (LRTP).  The base year for the version 3.1 model is 2015.  The details of the updates for 

the version 3.1 model and corresponding regional validation results are available in the memorandum to 

FAMPO from Cambridge Systematics, FAMPO Travel Demand Model Version 3.1 Update, February 24, 2017.  

This current model builds on what originally was a basic 3-step model, developed in the 1990s, with HOT 

Lanes and some capabilities to account for the VRE service in the I-95 corridor.  Subsequent updates 

occurred in 2005 with the Version 2 model, and then in 2006-2007 by VDOT staff and The Corradino Group 

to add I-95 HOT lanes south to Garrisonville to facilitate conformity analysis. 

 

                                                           
4 “NCHRP 365: Travel Estimation Techniques for Urban Planning”, Transportation Research Board, National Research 
Council, 1998. 
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This current travel model analysis consisted of 

three primary components which included 

reviewing the performance of the model in the 

study area, adjusting the model for better 

performance in the study area, and application 

of the model for the development and 

comparison of the study alternatives.   

After the preliminary evaluation of the 2015 

base year model in the study area shown in 

Figure A.1, it was observed that the model over-

estimates traffic crossing the Rappahannock 

River.  It is often the case that travel demand 

models do not adequately portray the perceived 

impedance to crossing major geographic boundaries such as rivers.  To account for this phenomenon, time 

penalties are applied which reflect additional impedance.  For this study, various time penalty values were 

tested to find the level of additional delay on the river crossings that would improve the validation within 

the study area.  The final adjustments were a 15 second time penalty on the I-95 crossing, a 2 second 

penalty on the Cambridge Street crossing, and a 5 second penalty on the William Street crossing. Updates 

to the model process were subsequently implemented in the 2045 model setups.   

The tables on the following pages show the differences in the study area validation, based on daily volumes, 

before and after the implementation of the time penalties on the river crossings. Guidelines for evaluating 

the validation of the model are based on recommendations from the Virginia Travel Demand Modeling 

Policies and Procedures Manual Version 2.0, June 2014.  Note that before the time penalty adjustment, 

certain roadway groups highlighted in the tables below did not meet guidelines for accuracy.  After 

adjustment, all roadway groups meet guidelines and the overall study area validation improves.   

 

Table A.1: RMSE and Volume-Count Ratio by Facility Type - Before Adjustment 

 

Facility Type

Number 

of Links

Estimated 

Volume

Observed 

(AAWDT_2015) % RMSE

% 

Deviation

Deviation 

Guideline

1 – Interstate 6 358,305               345,500               13.8% 3.7% ±7%

2 – Multi-Lane Arterial 28 511,826               459,500               23.0% 11.4% ±10%

3 – Two-Lane Arterial 18 217,296               189,400               24.1% 14.7% ±15%

4 – Collector 10 53,830                 51,100                 29.5% 5.3% ±25%

5 – Local 14 27,637                 24,600                 65.7% 12.3% ±25%

Total 76 1,168,894           1,070,100           23.9% 9.2% ±10%

Figure A.1: I-95 Phase 2 Validation Study Area 
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Table A.2: RMSE and Volume-Count Ratio by Volume Group - Before Adjustment 

 

 

Table A.3: RMSE and Volume-Count Ratio by Facility Type - After Adjustment 

 

 

Table A.4: RMSE and Volume-Count Ratio by Volume Group - After Adjustment 

 

 Volume Range

Number 

of Links

Estimated 

Volume

Observed 

(AAWDT_2015) % RMSE

RMSE 

Guideline

% 

Deviation

Less than 5,000 20 46,321                 40,100                 67.8% 100% 15.5%

5,000-9,999 20 168,777               143,000               29.6% 45% 18.0%

10,000-14,999 13 159,816               155,000               23.7% 35% 3.1%

15,000-19,999 9 181,355               147,500               30.4% 30% 23.0%

20,000-29,000 6 149,915               148,000               9.3% 27% 1.3%

30,000-49,000 3 144,128               132,500               15.5% 25% 8.8%

50,000-59,999 2 95,829                 107,000               14.8% 20% -10.4%

Greater than 60,000 3 222,753               197,000               17.0% 19% 13.1%

Total 76 1,168,894           1,070,100           23.9% 40% 9.2%

Facility Type

Number 

of Links

Estimated 

Volume

Observed 

(AAWDT_2015) % RMSE

% 

Deviation

Deviation 

Guideline

1 – Interstate 6 355,604               345,500               13.5% 2.9% ±7%

2 – Multi-Lane Arterial 28 497,632               459,500               19.1% 8.3% ±10%

3 – Two-Lane Arterial 18 216,227               189,400               24.1% 14.2% ±15%

4 – Collector 10 53,944                 51,100                 30.3% 5.6% ±25%

5 – Local 14 27,200                 24,600                 63.4% 10.6% ±25%

Total 76 1,150,607           1,070,100           21.9% 7.5% ±10%

 Volume Range

Number 

of Links

Estimated 

Volume

Observed 

(AAWDT_2015) % RMSE

RMSE 

Guideline

% 

Deviation

Less than 5,000 20 45,684                 40,100                 65.5% 100% 13.9%

5,000-9,999 20 168,183               143,000               29.3% 45% 17.6%

10,000-14,999 13 158,911               155,000               23.4% 35% 2.5%

15,000-19,999 9 169,811               147,500               21.0% 30% 15.1%

20,000-29,999 6 148,482               148,000               9.1% 27% 0.3%

30,000-49,999 3 143,611               132,500               15.0% 25% 8.4%

50,000-59,999 2 95,004                 107,000               15.9% 20% -11.2%

Greater than 60,000 3 220,921               197,000               16.2% 19% 12.1%

Total 76 1,150,607           1,070,100           21.9% 40% 7.5%
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An additional measure of model validation in the study area is the square of the correlation coefficient 

(R), which should be greater than 0.855.  Figure A.2 below shows that the adjusted FAMPO model meets 

this criterion as well. 

Figure A.2: FAMPO Model 2015 Study Area Correlation 

 

 

Forecast Methodology 

The method used to produce traffic volume forecasts for each of these scenarios is based on guidance 

provided in publications NCHRP 2556 and NCHRP 7657.  These publications prescribe a method of using 

estimated traffic volumes from a travel demand model along with observed traffic counts to derive the 

traffic forecasts.  The first step of the process is to calculate the difference between future year model 

volumes and existing year model volumes, as well as the ratio between the future and existing model 

volumes.  For each location, the volume difference and ratio are applied to the base year traffic counts.  If 

certain criteria are met, the average of the two methods is used to produce the traffic forecasts.  In cases 

where the difference method would yield a negative number, only the ratio method is applied.  In cases 

where the ratio of model volumes is greater than 3, only the difference method is applied.  Final 

adjustments are made to the forecasts to ensure that volumes are balanced between the interchanges and 

adjacent intersections, where appropriate. 

                                                           
5 Model Validation and Reasonableness Checking Manual, Federal Highway Administration, February 1997. 
6 Pedersen, N.J. and Samdahl, D.R., “NCHRP Report 255: Highway Traffic Data for Urbanized Area Project Planning 
and Design.” National Cooperative Highway Research Program Report, Washington DC. (1982). 
7 CDM Smith, Horowitz, A., Creasey, T., Pendyala, R., and Chen, M., “NCHRP Report 765: Analytical Travel 
Forecasting Approaches for Project-Level Planning and Design.” National Cooperative Highway Research Program 
Report, Washington DC. (2014). 
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Peak Hour Volumes 

For the I-95 Phase 2 Study, this methodology was applied for the development of AM and PM peak hour 

forecasts for segments of I-95, the ramps for each interchange, and the intersections at key ramp termini. 

This process required several input components for each interchange or intersection and included the 

following: 

4. a set of 2017 base year traffic counts (AM peak hour, PM peak hour) 
5. a set of 2015 model volumes (AM peak hour, PM peak hour) 
6. a set of 2045 model volumes (AM peak hour, PM peak hour) 

Peak hour factors from the FAMPO time-of-day assignment models were used to convert the peak period 

volumes estimated by the model to peak hour volumes.  Peak periods for the model are three hours in 

duration and defined as 6-9 AM and 4-7 PM.    This resulted in factors of 0.40 and 0.37 that were applied 

to the AM and PM period volumes respectively to yield peak hour volumes.  For each intersection turning 

movement, the difference and ratio methods described above were applied using the observed counts and 

derived 2015 and 2045 peak hour model estimates.  Final adjustments were applied where necessary to 

ensure that volumes balanced between adjacent intersections. 

In addition to the weekday AM and PM peak hour traffic volumes estimated using the travel model, it was 

necessary to estimate PM peak hour traffic for weekend travel conditions.  Traffic count data was 

compiled which represented 2017 weekend PM peak hour traffic conditions.  A pivot model approach 

was employed which used the differences in weekday and weekend traffic counts and applied these 

factors to the 2045 weekday AM peak hour forecasts to derive comparable 2045 weekend traffic 

forecasts.  Two assumptions that were acknowledged in the application of this approach in this phase of 

analysis are, 1) that the relationship between weekday and weekend observed traffic counts are still valid 

in 2045, and 2) that the northbound peak direction during the weekday AM peak is similar to the 

weekend PM peak conditions. 
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APPENDIX B - TRAFFIC OPERATIONS MODELING METHODOLOGY 

VISSIM, a stochastic microscopic transportation simulation model, was used to study the operational 

details and measure performance metrics for the network under study. First, the existing conditions 

model was calibrated against observed field conditions using travel times for freeways and queuing 

performance for arterial intersections. Each simulation model was run using 10 random seeds to account 

for variations in the traffic performance. Model calibration and validation procedures in accordance with 

Virginia Department of Transportation (VDOT’s) Traffic Operations and Safety Analysis Manual (TOSAM) 

were adopted.  

After calibration and validation of the existing conditions VISSIM model, forecasted traffic conditions 

(from the transportation planning model) along with the programmed roadway and geometric 

improvements for years 2030 and 2045 were simulated in VISSIM (these simulations are referenced as 

the No-Build conditions). The 2030 and 2045 No-Build conditions give the baseline traffic performance for 

the study network with no additional improvements for the forecasted traffic volumes. The hotpots and 

traffic bottlenecks observed in the 2030 and 2045 No-Build conditions were further mitigated with 

potential roadway, geometric and intersection modifications and improvements. Additionally, 

interchange additions, modifications and improvements were also included. Bundling of the above 

referenced improvements were referenced to as the project Alternatives. The resultant performance 

metrics from the simulation of different Alternatives in VISSIM served as a basis for high-level screening. 

The most desirable project Alternatives were further developed for inclusion and consideration in VDOT’s 

Smart Scale Application process. 
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APPENDIX C - NEW ACCESS POINT, BENEFIT – COST QUOTIENT 

METHODOLOGY 

Technical Memorandum 

To: Fredericksburg Area Metropolitan Planning Organization (FAMPO) 

From: Michael Baker International 

Date: July 17, 2018 

Re: I-95 Corridor Evaluation Phase 2:  Benefit/Cost Quotient Analysis 

 

Background 

The evaluation of alternatives in this study, incorporated future travel conditions predicted by the Version 

3.1 Travel Forecasting Model adopted for long-range transportation planning in the George Washington 

Regional Commission (GWRC) area.  The version 3.1 model was developed for FAMPO in early 2017 and 

includes the most recent zonal socioeconomic data and traffic analysis zone (TAZ) structure developed for 

the 2045 Long-Range Transportation Plan (LRTP).  The base year for the version 3.1 model is 2015.  The 

details of the updates for the version 3.1 model and corresponding regional validation results are available 

in the memorandum to FAMPO from Cambridge Systematics, FAMPO Travel Demand Model Version 3.1 

Update, February 24, 2017.   

Future Scenarios 

As part of the analysis of future build scenarios for the I-95 corridor evaluation, four scenarios were 

identified for the development of potential benefits and costs.  These scenarios are comprised of new 

interchanges, each evaluated independently, at Exit 131 (near the Rest Area), Exit 128 (Harrison Road), Exit 

126 (Super-ramp), and Exit 124 (Jackson Village). 

For the comparison of the new access scenarios, the following assumptions were incorporated into the 

2045 no-build network.  These include the I-95 southbound river crossing, the I-95 northbound river 

crossing, and a fourth lane added to I-95 northbound and southbound between Exits 130 and 126. 

The Exit 131 scenario proposes a new full access interchange providing direct access to development at 

Celebrate Virginia South. New ramps to and from I-95 southbound and northbound will connect to Carl D. 

Silver Parkway and Gordon W. Shelton Boulevard.  
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 The Exit 128 scenario proposes a new full access interchange at Harrison Road between Route 3 and 

Courthouse Road.  In addition to the interchange, Harrison Road will be widened to 4 lanes from I-95 to 

Salem Church Road. 

The proposed changes to Exit 126 include the new Super Ramp connecting southbound I-95 to eastbound 

US 17, with an additional ramp providing access to southbound US 1.  A northbound CD lane facility will be 

added along I-95 from south of Mills Drive to south of Courthouse Road.  A new on-ramp will allow 

westbound traffic on US 17 to access the northbound CD lanes.  Through preliminary analysis, it was 

estimated that two CD lanes will be needed to accommodate future demand.  Additional improvements 

recommended by the VDOT STARS Study will include a second lane on the northbound on-ramp at Exit 126 

with as well as a second lane on the southbound off-ramp supplemented by a 5th southbound deceleration 

lane on I-95. 

The Exit 124 scenario includes a new full access interchange at mile-point 124.  This interchange will provide 

access to a new roadway crossing I-95 which is planned to connect future development at Jackson Village 

and Alexander’s Crossing. 

Benefit Cost Analysis 

To compare the scenarios described above, a methodology was developed to quantify the benefits and 

costs associated with each of the scenarios.  Among the performance measures associated with each 

scenario, the reduction of hours of delay was chosen as the most meaningful to convert to an equivalent 
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value of benefit.  The delay is defined as the difference between congested travel time and free-flow travel 

time within the defined study area below.   

The forecasted reduction in daily delay for each of the candidate interstate access improvements was 

converted to equivalent dollars considering items such as: 

• Number of weekdays and weekend days per year (250 workdays) 

• Value of time for workdays equal to $17.06/hour in 2008 dollars (100% benefit) 

• Value of time for weekends equal to $13.65/hour in 2008 dollars (20% benefit) 

• Consumer Price Index (2017 CPI = 246.52, 2008 CPI = 214.429) 

• 30-year lifespan for infrastructure (2025 – 2055) 

• Regular background traffic growth of 2% 

The value of daily delay savings is calculated using the following equation: 

Value of daily delay savings = hours of daily delay savings x [(250 weekdays x $17.06/hr.) + (20% x 

          104 weekend days x $13.65/hr.)] x 30 years x [1 / (1.02^20)] x (1.02^30) x (246.52 / 214.429) 

 

 

Daily Delay Savings expressed as dollars over 30-year project lifespan (in 2017 dollars) 

  Exit 131 Exit 128 Exit 126 Exit 124 

2025 - 2055 Study Corridor $271,191,542 $705,518,759 $516,946,925 $246,711,629 

 

Opinion of cost was developed using VDOT cost estimates, where available, inflation adjusted to 2025 

dollars. If VDOT cost estimates were not available, planning level estimates were developed using the 2015 

VDOT Planning Level Cost spreadsheet tool with costs inflation adjusted to 2025 dollars.  The costs 

presented below only represent surface street and interchange ramp improvements needed for each 

interchange. I-95 mainline improvements needed between Exit 130 and Exit 126 to accommodate the Exit 

128, Exit 126, and Exit 124 interchange improvements are not included in these cost figures. The latest 

VDOT cost estimate for the I-95 mainline improvements to widen I-95 from 6 to 8 lanes between Exit 130 

and 126 is $72 Million.  

Project Cost Estimate (in 2025 dollars) 

  Exit 131 Exit 128 Exit 126 Exit 124 

Study Corridor $53,675,052 $160,929,808 $211,706,540 $141,435,000 
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The resulting preliminary ratio between benefit and cost is not a comprehensive Benefit/Cost Analysis but 

is instead a relative quotient between the limited items identified above. 

Relative Benefit/Cost ‘Quotient’ 

  Exit 131 Exit 128 Exit 126 Exit 124 

Study Corridor 5.05 4.38 2.4 1.74 
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APPENDIX D - NEW ACCESS POINT, BENEFIT – COST QUOTIENT 

PRELIMINARY RESULTS 

The following is a slideshow presented to the FAMPO Policy Committee on July 16, 2018 
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APPENDIX E – PLANNING-LEVEL INVESTIGATION OF NEED FOR I-95 4TH 

LANE IN STAFFORD COUNTY 

The following slideshow was developed on October 30, 2018 to summarize results of investigation 
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