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5. ALTERNATIVES 

 
 
This section discusses the alternatives that were considered to address the purposes and need 
for the project.  Alternatives considered at the study area location include: 

• No-Build Alternative 
• Transportation System Management (TSM) Alternative 
• Local Street Network Improvements Only Alternative 
• Existing Interchange Improvements  Only Alternative 
• Build Alternatives consisting of a New Access Point  

 
During the development and evaluation of alternatives several key items were taken into 
consideration including but not limited to: 

1. Meeting the Purpose and Need of the study (see Chapter 4) 
2. Environmental Constraints (see Chapter 2) 
3. Existing and Planned Development (see Chapters 2 and 3) 
4. 2035 Traffic Volumes and Operations (see Chapters 3 and 6) 
5. Safety Considerations (see Chapters 2, 3, and 6) 
6. Funding Constraints (only $200-300 million might be fundable - see Chapter 8) 
7. Professional judgment of the Steering Committee 

 
Below is a summary of the alternatives considered and the results of the screening process.  
Ultimately two of these alternatives were determined to best meet the purpose and need and 
are the final build alternatives for detailed study in this Access Study. 

5.1 No-Build Alternative   
The No-Build Alternative represents no modifications to the interstate or arterial roadway system 
other than the planned and programmed improvements identified in the FAMPO 2035 
Constrained Long-Range Plan. However, it would allow for short-term restoration types of 
activities (safety and maintenance improvements, etc.) that maintain continuing operation of the 
existing interstate facility.  The list of roadway and transit projects contained in the 2035 
Constrained Long-Range Plan was provided in Chapter 3.  Key projects include: 
 
Roadway Projects 

• Widen Route 3 to 6 lanes near Gordon Road 
• Turn lane additions to Route 3/Bragg Road intersection 
• Widen US 17 to 6 lanes plus continuous right turn lanes and add turn lanes at 

intersections 
• Build 2-lane reversible High Occupancy Toll (HOT) lanes through the study area 

 
TSM Improvements in 2035 Constrained Long Range Plan 

• Expand VRE service from 7.5 round trips to 9 round trips per day 
• Add 3 new express bus routes for peak-period, peak-direction service to Washington 

D.C. including one from the Celebrate Virginia area 
• 60 percent expansion of FRED service in the region 
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• New park and ride lots including one at Celebrate Virginia 
• Expanded TDM programs such as capital assistance for vanpools, enhanced 

guaranteed ride home program, carpool incentives, marketing incentives, and vanpool 
drive incentives. 

 
As the data in Chapter 3 demonstrates, under the No-Build Alternative, the existing interchange 
and/or local roads and streets in the corridor cannot provide a satisfactory level of service (LOS) 
to accommodate the weekday AM/PM Peak Hour Design Year traffic demands for 2035, while 
at the same time providing safe and adequate access.  There is oversaturation on Route 3, I-95 
and Route 17 creating bottlenecks that effectively paralyze travel in the region. Therefore, as 
stated in the Purpose and Need, there is a need to explore alternatives that add capacity to the 
I-95 corridor and reduce congestion on Route 3 and I-95.  Analysis of the No-Build Alternative 
will be used as the baseline to which build alternatives are evaluated. 

5.2 Transportation System Management Alternative 
Transportation System Management (TSM) improvements reduce roadway congestion and 
improve traffic safety through the use of technology, reducing demand, increasing vehicle 
occupancy and alternative modes of travel.  The No-Build Alternative includes many TSM 
improvements (see Section 3.2), however even with these improvements, Route 3, I-95 and 
Route 17 are expected to remain over capacity creating bottlenecks that effectively paralyze 
travel in the region. 
 
The study team considered possible TSM improvements consisting of additional HOV facilities, 
expanded transit services, improved signal timing and synchronization and intelligent 
transportation system improvements. 
 
TSM measures considered included additional HOV lanes, park and ride lots, or carpools and 
vanpools.  The FAMPO CLRP, and thus the No-build alternative, includes two reversible HOT 
lanes that are available to HOV+3. It is unlikely that additional HOV facilities beyond those 
planned would improve operations based on the results from the I-95 HOV Feasibility Study that 
concluded:  

 
“In general, the feasibility of providing HOV lane is assessed in terms of: 1) projected 
HOV utilization and 2) increased usage of high occupant modes, such as carpools, 
vanpools, and buses.  This analysis has shown that the HOV facility would be projected 
to carry appropriate levels of person trips as compared to national guidelines; however, 
there is not projected to be a significant shift in mode share as a result of extending the 
HOV facility southward into the FAMPO region.  There are two primary factors behind 
this finding: 1) a large proportion of commuters in this corridor are already using high 
occupant modes due to the significant travel time benefits gained in the I-95/I-395 
corridor to the north of the FAMPO region and 2) although the I-95 general use lanes are 
projected to be congested in the FAMPO region in 2025, the actual travel time savings 
between VA 3 and the Stafford County/Prince William County Line is estimated to be 
approximately seven minutes over this eighteen-mile portion of I-95.  The pivot point 
model is predicting that this seven-minute travel time saving, combined with the 
approximately forty-minute travel time saving already formed north of the FAMPO 
region, is still not enough to induce a significant shift to HOV modes.” (The additional 
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seven minutes is not pivotal when the commuter can already save 40 minutes).12

 
 

Another TSM measure considered was Intelligent Transportation System (ITS) improvements 
such as changeable message signs and cameras.  The biggest benefit of these types of 
improvements is to warn traffic of congestion and offer alternative routes and help authorities 
manage and respond to incidents.  There are very few alternatives to I-95 across the 
Rappahannock River, so although ITS can have a tremendous effect helping relieve non-
recurring congestion, it is more limited in solving reoccurring congestion along facilities well over 
capacity. Under the no-build conditions, the expected >225,000 vehicles per day demand well 
exceeds the approximate 150,000 vehicles per day capacity of the existing six general purpose 
lanes.  
 
Signal timing coordination and improvements also would have limited ability to improve 
operations.    Currently the signals on Route 3 and Route 17 are coordinated by VDOT resulting 
in getting out the most capacity possible of both facilities.  VDOT periodically retimes the signals 
to respond to changes in travel demand.  As demand in these corridors grow, signal timing 
changes would provide diminishing return in terms of traffic operations. 
 
Additional transit improvements beyond those in the 2035 CLRP were also considered.  
However as noted below in the FAMPO 2035 (Constrained) Long-Range Transportation Plan, 
public transit performance cannot be improved by simply increasing transit service frequencies 
and areas of coverage, because the land use densities are too low to support this type of 
increase economically. 
 

“one of the key findings of this work is that the George Washington Region is a 
particularly challenging area in which to provide public transit. This is because the 
effectiveness of transit is closely related to land use patterns and commute patterns. 
Transit is most effective in densely developed areas with concentrated development. In 
the George Washington Region, development is of a very low-density nature. Most 
recent residential development has been in large complexes located away from transit, 
and most new commercial construction has been in strip developments along existing 
and new arterials and collectors. Various research efforts have shown that productive, 
traditional; fixed-route transit requires at least 3 households per acre or at least 4 jobs 
per acre. In terms of how “transit supportive” areas are, those with 3 to 10 households 
per acre or 4 to 20 jobs per acre generally have a medium level of transit 
supportiveness, and those with higher levels generally have a higher level of transit 
supportiveness. In the George Washington Region, relatively few areas currently have 
these densities. As the Region’s grows, some existing areas are projected to develop 
more densely, but most new development patterns are expected to be similar as at 
present, and to sprawl into new areas.  
 
In addition, nearly all transit riders walk to and from transit, and thus are also 
pedestrians. As a result, an area’s walking environment is critical to the success of 
transit. If the walking environment is unpleasant (no sidewalks, wide roads to cross, 
large parking lots between bus stops and stores, etc.), people who have cars will drive 
instead of using transit. As a result, in automobile-oriented environments such as the 

                                                 
12 Prepared for VDOT by BMI. I-95 HOV Feasibility Study. March 2002, P 27. 
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George Washington Region, transit typically struggles to attract “choice” riders. These 
land use characteristics in the George Washington Region limit the potential of transit 
within the Region.”13

 
  

 “FRED service currently provides a basic level of one hour headway service, and its 
primary market consists of residents in the Region who do not have access to a private 
automobile. As described earlier, the Region’s development patterns preclude the 
economic implementation of region-wide transit service that would attract large numbers 
of “choice” riders.”14

 
 

The TSM measures discussed above (those beyond those contained in the CLRP) are limited in 
the ability to improve traffic operations in the region and would not be expected to eliminate the 
need for the capacity improvements identified in the Purpose and Need. Therefore, TSM 
measures are included in the no-build but not as a standalone alternative. 

5.3 Improvements to Local Streets Only Alternative 
This alternative would include improvements to the local street network with no modifications to 
I-95 beyond those in the No-Build alternative.  Potential improvements could include additional 
crossings of I-95 and improvements to Route 3.   Additional crossings of I-95 other than Fall Hill 
Avenue and Cowan Boulevard could improve east-west travel but would not improve access to 
and from I-95 for shoppers and commuters and thus not meet the study’s Purpose and Need.   
 
The required improvements to Route 3 to handle the projected travel demand would be 
extensive and essentially result in converting Route 3 into a limited access type facility 
converting at-grade intersections into grade separated interchanges.  These improvements 
would be expensive, require the taking of commercial properties on both sides of Route 3 from 
I-95 to past Bragg Road, and would also require rebuilding the Route 3 Interchange with I-95.  
Required improvements to Route 3 were explored as part of the VDOT I-95 Interchange Access 
Justification Study completed in March 2000.  The study looked at improvements to the 
following three intersections along Route 3 west of I-95: Carl D. Silver Parkway, Central Park 
Boulevard, and Bragg Road.  Improvements considered include: 1) Scenario 4-B - At-grade 
solutions, 2) Scenario 4-B2 - Route 3 Left-Turn Viaducts, and 3) Scenario 4-B3 – Viaduct for 
Through Traffic, and 4) Scenario 4-B4 – Route 3 Single Point Grade-Separated Interchanges.  
Below is a description of each set of improvements. 
  
Scenario 4-B - At-grade Solutions 
This scenario looked at various combinations of signal timing adjustments and additional turning 
lanes or through lanes at each intersection but failed to improve traffic operations and provide 
enough capacity. 
 

“Inspection of the turning movements showed that left-turning volumes at each 
intersection were too high to be handled with an at-grade design, given the high 
volume of opposing through traffic on Route 3 (in excess of 3,000 vehicles per 

                                                 
13 Prepared for VDOT by BMI. I-95 HOV Feasibility Study. March 2002, P 60. 
14 Prepared for VDOT by BMI. I-95 HOV Feasibility Study. March 2002, P 63. 
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hour per direction).”15

 
 

The operating conditions on Route 3 with these improvements are shown in Table 37 of 
Appendix C – Alternatives Analysis (Page C-6). 
 
Scenario 4-B2 - Route 3 Left-Turn Viaducts 
Next the study analyzed a scenario considering the addition of single-lane viaducts to carry left 
turning traffic to reduce the number of signal phases at each intersection.  These improvements 
failed to solve the congestion problems on Route 3. A diagram of these improvements is shown 
on Figure 8 in Appendix C – Alternative Analysis (Page C-8). 
 

“Analysis of this viaduct concept showed that removing these heavy left turn 
volumes was not enough to solve the capacity problems at any of the three 
intersections.  The fundamental problem of the excessive Route 3 through 
volumes still remained.”16

 
 

Scenario 4-B3 – Viaduct for Through Traffic 
A third scenario involved developing a grade-separated channel, whether in cut or an elevated 
structure that would carry through traffic over the three intersections.  Due to high turning traffic 
volumes at each intersection, the viaduct would not carry enough traffic to be effective. 
 

 “If through traffic is to be removed, it must be done one intersection at a time, 
rather than for the section as a whole. This phenomenon is similar to the problem 
posed by the continuous C-D roads on I-95; the turning volumes at the three 
intersections are such that a segregated through channel would carry too little 
traffic to be effective.”17

 
 

 
Scenario 4-B4 – Route 3 Single Point Grade-Separated Interchanges 
This scenario includes building a single point urban diamond interchange (SPUI) at Carl D. 
Silver Parkway without providing access to Carl D. Silver Parkway from westbound Route 3, a 
SPUI at Bragg Road and eliminating access to Central Park Boulevard. Braided ramps would 
eliminate conflicts between the closely spaced interchanges.  The I-95/Route 3 Interchange 
would also need to be completely reconstructed to accommodate these improvements to Route 
3.  The operating conditions on Route 3 with these improvements are shown in Table A-71 and 
Table A-76 of Appendix C – Alternatives Analysis (Page C-9 & C-10). 
 

 “The improvements to the Route 3 interchange, as well as along Route 3 west of 
I-95 will ameliorate the existing Saturday congestion and provide improved 
access to the shopping centers located along Route 3.”18

 
 

The results of this analysis is relevant to this I-95 Access Study.  We would expect to get similar 
results if the analysis was redone with the traffic volumes generated for this project.  The peak 

                                                 
15 VDOT. Draft – I-95 Interchange Access Justification Report. March 2000. P 8-8. 
16 VDOT. Draft – I-95 Interchange Access Justification Report. March 2000. P 8-9. 
17 VDOT. Draft – I-95 Interchange Access Justification Report. March 2000. P 8-9. 
18 VDOT. Draft – I-95 Interchange Access Justification Report. March 2000. P 10-3. 
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hour through volumes on Route 3 just west of Bragg Road (total both directions) for this I-95 
Access Study are 6,100 AM / 7,600 PM which compare favorably to the 5,550 AM / 7,600 PM 
shown in the VDOT I-95 Interchange Access Justification Study. 
 
The improvements needed to improve Route 3 are extensive, costly (over $100 million) and 
would have significant impacts to existing businesses along Route 3 including restricting access 
and requiring relocations.  The braided ramps, flyovers and other elevated structures do not fit 
into the surrounding environment of a major suburban shopping district. In addition, 
improvements only to Route 3 would reduce congestion on Route 3 but would increase volumes 
merging onto the I-95 mainline worsening congestion and operations problems.  Under the no-
build conditions, the expected >225,000 vehicles per day demand for I-95 well exceeds the 
approximate 150,000 vehicles per day capacity of the existing six general purpose lanes.  

5.4 Improvements to Existing Interchanges Only Alternative 
Before new interchanges are considered, it is imperative to determine if the existing 
interchanges can be improved to handle the travel demand projected for those interchanges 
and thus eliminate the need for the new interchange.  As stated in this study’s Purpose and 
Need, there are needs to improve traffic operations on Route 3, at the Route 3 and Route 17 
Interchanges, and along the I-95 mainline particularly the crossing of the Rappahannock River.  
Improvements to the existing interchanges only will not fully meet the study’s purpose and need.  
However, some analysis was conducted in this study and other studies to evaluate isolated 
improvements at the interchanges. In March of 2002, VDOT concluded the I-95 Collector-
Distributor Access Feasibility Study. This study looked at constructing isolated improvements to 
the existing interchanges. 
 

“During the analysis, it became clear that isolated improvements implemented at 
the Route 3 or U.S. Route 17 roads would be insufficient to adequately address 
the long-term projected capacity deficiencies.  Clearly, the single-lane on-ramp 
from southbound U.S. Route 17 to southbound I-95 and the off-ramp from 
southbound I-95 to westbound Route 3 can’t accommodate the projected 2025 
demands at acceptable LOS.  In addition, the capacities of the on-ramp from 
eastbound Route 3 to northbound I-95 and the off-ramp from northbound I-95 to 
northbound U.S. Route 17 are expected to be deficient for the projected future 
traffic volumes.  Direct-connect, two-lane ramps will be needed for these 
movements.  C-D roads are needed on I-95 between Route 3 and U.S. Route 
17.”19

 
   

And 
 

“Clearly, the opportunity for increasing the capacity at these interchanges is 
limited.  There is existing development in the vicinity of these interchanges that 
will limit the ease at which expanded interchanges can be constructed.”20

 
   

Improvements only to the Route 17 interchange can improve traffic operations at the 

                                                 
19 Prepared for VDOT by BMI. I-95 Collector-Distributor Access Feasibility Study. March 2002. P 27. 
20 Prepared for VDOT by BMI. I-95 Collector-Distributor Access Feasibility Study. March 2002. P 34. 
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interchange but they will not have any effect on solving the operational problems at Route 3. In 
addition the improvements would increase volumes merging onto the I-95 mainline worsening 
mainline congestion and operations problems.  Improvements to the Route 17 interchange will 
be considered during development of the build alternatives. Improvements to consider include: 

• Removal of the northeast loop ramp (NB to WB off-ramp) and replacing it with a two-lane 
directional flyover and  

• Widening the EB to SB on ramp to two lanes. 
• Exploring ways to eliminate the southbound weave between the WB to SB loop on-ramp 

and the SB to EB loop off-ramp. 
 
Improvements only to the Route 3 interchange can also improve traffic operations at the 
interchange but will not solve all of the operational problems at the interchange.  Several options 
to improve the interchange were considered.  The first option is to maintain the existing 
cloverleaf configuration but develop C-D roads through the interchange that connect with the 
ramps.  The C-D roads will eliminate access points along the mainline and remove two weave 
sections from the mainline.  The negatives associated with this configuration include: 

• The southbound C-D Road diverge from I-95 mainline cannot handle the projected 
volumes and is expected to operate at LOS F.  Likewise the northbound C-D Road 
merge with I-95 mainline also will operate at LOS F. 

• The eastbound to northbound on-ramp and southbound to westbound off-ramp need to 
be two-lane directional ramps. 

• The southbound weave distance between the rest area on-ramp and the Route 3 
Interchange will be significantly reduced potentially causing operational problems. 

 
A second option is to provide two-lane directional ramps for the eastbound to northbound on-
ramp and southbound to westbound off-ramp.  This option still has operational problems (LOS 
F) with the ramp merge and diverges from the I-95 mainline. 
 
Therefore the analysis shows that isolated improvements to the existing interchanges will 
provide improved traffic operations at the interchanges, but will not solve all the operational 
problems and will not provide any congestion relief for the Route 3 or I-95 mainlines 
themselves. A new interchange between Route 3 and Route 17 would divert approximately 30 
percent of the projected 2035 traffic from the existing Route 3 interchange, improving operations 
at that interchange and along Route 3 itself.  Additional capacity improvements along I-95 will 
need to be included as part of any new interchange alternative. 

5.5 Build Alternatives 
During the study development process the following parameters were established for defining a 
build alternative: 

• The build alternative should include a connector road that bypasses the heavily 
commercialized areas of Route 3 to relieve congestion on Route 3. 

• The connector road will need to be able to be tolled to bring in revenue to help finance 
the project. 

• The connector road will need to be limited access to preserve capacity, and provide a 
time-savings to support tolls when compared to Route 3. The only access should be 
provided at I-95, Central Park/Celebrate Virginia, and Route 3. 

• The connector road should tie into Route 3 near Gordon Road to capture commuters 
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from Spotsylvania and Orange Counties. 
• The new interchange on I-95 should only provide access to the west from I-95.  The 

connector road will not extend east of I-95 because there has been no established need 
for such a route. 

• The new interchange on I-95 should include access to the north and south along I-95.  
Partial interchanges will only be considered if full interchanges are not practical or 
feasible. 

 
The development of the build alternatives began with a preliminary brainstorming session to 
flesh out viable locations for an interchange to connect to I-95 and possible ramp configurations.  
From the information gained during the brainstorming session, nine alternatives were developed 
to be evaluated.  Representatives from VDOT, FHWA, GWRC, FAMPO and the consultant 
worked together in workshops to evaluate and screen the alternatives and recommend a 
preferred alternative.  The preferred alternative was then presented to the project Steering 
Committee for approval. The Steering Committee included representatives from FAMPO, 
VDOT, FHWA, City of Fredericksburg, Stafford County, Spotsylvania County, Tricord, and the 
Fredericksburg and Spotsylvania County Memorial Battlefields. The screening process to select 
a preferred alternative involved three screening steps. 
 
First Screening - Alternatives were screened based on: 

• Engineering judgment, 
• Impacts to environment, 
• Relative cost, 
• Impacts to existing and planned development, 
• Ability to provide access to commercial development west of the interchange. 
• Ability to minimize weave problems on I-95, and improve operations at interchanges 
• Ability to meet Purpose and Need 

 
Second Screening - Alternatives carried forward were screened based on: 

• HCS analysis of key locations 
• Those alternatives for which additional improvements could be made to address 

operational problems 
 
Third Screening - Alternatives carried forward were screened based on: 

• Updated HCS analysis for geometric improvements that address operational problems 
• Estimated cost 

 
Preferred Alternative – Alternative was refined to: 

• Mitigate any operational problems identified from CORSIM analysis 
• Maximize cost-effectiveness 

 
Details and results from each of the above mentioned steps in the alternative development and 
evaluation process is discussed below. 
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5.5.1 New Access Alternatives Previously Evaluated in Other Studies 
There have been many attempts over the years to improve access to the commercial areas 
west of I-95 near the Virginia Welcome Center. Three distinct attempts that were analyzed and 
considered but were not forwarded to FHWA for approval include: 

• A Direct Access Connection to commercial areas from the Virginia Welcome Center 
(Rest Area). 

• A southbound collector-distributor road with access to commercial areas and to the 
Virginia Welcome Center. 

• A new full interchange to commercial areas with continuous collector-distributor roads in 
both directions through the Route 3 and US 17 Interchanges. 
  

Direct Access from Virginia Welcome Center (Rest Area) 
This alternative would provide access to Celebrate Virginia through the Virginia Welcome 
Center.  An access road would tie into the back of the rest area allowing travelers to use the 
southbound on and off ramps for the rest area to access Celebrate Virginia.   Although the 
extent to which the access would create any operational problems for I-95 is debatable, FHWA 
does not allow direct property access from limited access ramps such as those for the rest area. 
Therefore this proposed alternative was eliminated and not forwarded to FHWA for approval.  

Southbound Collector-Distributor Road with Rest Area 

This alternative would provide access to Celebrate Virginia via a southbound collector-
distributor (C-D road.  Access to the Virginia Welcome Center would also reside off of the C-D 
road.  Although the extent to which the access would create any operational problems for I-95 is 
debatable, it does not provide for the reverse travel movements for those travelers that would 
use the new access.  This alternative would greatly benefit Celebrate Virginia but it would not 
provide much congestion relief for Route 3 or I-95. Therefore this proposed alternative was 
rejected by VDOT and not forwarded to FHWA for approval. 

New Interchange with Collector-Distributor Roads 
The I-95 Collector-Distributor Access Feasibility Study concluded that C-D Roads along I-95 
were not enough and a new interchange with C-D roads was needed to solve the congestion 
problems on I-95.  The VDOT I-95 Interchange Access Justification Study completed in March 
2000 evaluated several alternatives to develop C-D Roads and a new interchange along I-95. 
The characteristics of each alternative and summary of the analysis results are provided below.  
 
Scenario 4A – New interchange with Continuous C-D Roads 

Improvements: 
• New diamond interchange in the vicinity of Rest Area 
• Carl D. Silver Parkway extended across I-95 and tied into Mary Washington Boulevard 
• Fall Hill Avenue removed across I-95 and cul-de-saced on both sides of I-95 
• Continuous collector-distributor roads on both sides of I-95 from Route 3 to US 17.  

Different numbers of lanes on the C-D roads were analyzed. 
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• No changes to Route 3 or US 17 Interchanges except connect existing ramps to C-D 
roads. 

 
Analysis: 
• The C-D roads would carry more traffic than the mainline 
• The merge / diverge areas at each end of C-D roads would fail due to extremely high 

volumes. 
• Moving existing loop ramps to a C-D Road concept would still result in failing weaving 

movements at the interchanges. (See Figure 7 in Appendix C – Alternatives Analysis – 
Page C-11) 
 

“Using traffic analysis methods presented in the Highway Capacity Manual (HCM) , Scenario 
4A was evaluated for operational functionality. The initial design was determined to be 
unacceptable, because the traffic demand overwhelmed the capacity of the network. As 
such, the original network configuration for this scenario was abandoned and several 
variants were considered.” (See Scenario 4B/C)21

 
 

 
Scenario 4B/C - New Interchange with Localized C-D Roads 

Improvements:   
• New diamond interchange in the vicinity of Rest Area 
• Carl D. Silver Parkway extended across I-95 and tied into Mary Washington Boulevard 
• Fall Hill Avenue removed across I-95 and cul-de-saced on both sides of I-95 
• Route 3 Interchange improvements include removing the southeast loop ramp (EB to NB 

on ramp) and replacing it with a two-lane directional ramp. 
• US 17 Interchange improvements include removing the northeast loop ramp (NB to WB 

off-ramp) and replacing it with a two-lane directional flyover and widening the EB to SB 
on ramp to two lanes. 

• Localized C-D Roads through only each interchange, no connections between 
interchanges 

• Various improvements to Route 3 (See Section 5.3 – Scenario 4-B4) 
 
Analysis: 
• 3-lane mainline I-95 cross-section in each direction fails during the peak periods (See 

Table 36 in Appendix C – Alternatives Analysis – Page C-12) 
• The merge and diverge areas at each end of the C-D roads would fail due to high 

volumes (See Table 36 in Appendix C – Alternatives Analysis – Page C-12) 
• Moving existing loop ramps to a C-D Road concept would still result in failing weaving 

movements at the interchanges requiring directional ramps 
• Requires moving US 17/Sanford intersection, restricting turn movements, and impacts 

existing development 
• Requires taking of commercial properties on the both sides of Route 3 from I-95 past 

Bragg Road 
 

                                                 
21 VDOT. Draft – I-95 Interchange Access Justification Report. March 2000. P 5-2. 
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 “It was determined that the long weaving sections between interchanges on 1-95 
were unacceptable because there was not adequate distance to allow the high 
volume of exiting and entering traffic to weave. As such, the traffic experiences a 
large reduction in speed and bunches up into dense platoons.” For this reason, all of 
the weaving sections were eliminated on I-95 in both directions. To provide for 
exiting and entering traffic between interchanges, continuous C-D roads were 
reconsidered.” (See Scenario 4-D)22

 
 

Scenario 4D - New Interchange with Continuous C-D Roads & Braided Ramps 
Improvements: (See diagrams in Appendix C–Alternatives Analysis – starting on Page C-13) 
• New diamond interchange in the vicinity of Rest Area 
• Carl D. Silver Parkway extended across I-95 and tied into Mary Washington Boulevard 
• Fall Hill Avenue removed across I-95 and cul-de-saced on both sides of I-95 
• Route 3 Interchange improvements include removing the southeast loop ramp (EB to NB 

on ramp) and replacing it with a two-lane directional ramp. 
• US 17 Interchange improvements include removing the northeast loop ramp (NB to WB 

off-ramp) and replacing it with a two-lane directional flyover and widening the EB 
to SB on ramp to two lanes. 

• Mainline I-95 widened to four through lanes plus up to two auxiliary lanes in each 
direction 

• Collector-distributor roads on both sides of I-95 with braided ramps 
• Various improvements to Route 3 (See Section 5.3 – Scenario 4-B4) 
 
Analysis: 
• Overall results in acceptable operating conditions with some concern at some merge 

and diverge areas associated with braided ramps on the mainline and C-D roads.  
A few movements on the arterials also experience congestion. (See Tables A-67, 
A-68, A-72 and A-73 in Appendix C – Alternatives Analysis - Page C-18) 

• Costs $400 million in construction plus $100 million in right-of-way in 1999 dollars 
 

Although this alternative is feasible from a traffic operations standpoint there were several 
problems that prevented VDOT from forwarding the IJR to FHWA for approval. The main reason 
the alternative was not carried forward was cost.  It was estimated that construction would cost 
$400 million plus an additional $100 million for right-of-way in 1999 dollars.  Funds for that 
amount were not available then to construct the project and are not available today. 
  
From reviewing this alternative several conclusions were made that were carried forward in 
developing new build alternatives: 

• Continuous C-D roads through Route 3 and Route 17 in both directions with a new 
interchange are not affordable. 

• Additional funding sources are required to construct new access, therefore finding a 
solution that can be tolled is critical. 

• The improvements required to improve Route 3 to eliminate the projected congestion are 
not practical and do not fit into the context of the surrounding development (Route 3 
would have to be improved to a grade separated facility).  Thus a new parallel facility to 

                                                 
22 VDOT. Draft – I-95 Interchange Access Justification Report. March 2000. P 5-3. 
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Route 3 is required to relieve congestion on Route 3. 

5.5.2  Preliminary Brainstorming 
The development of build alternatives began with a brainstorming of ideas, interchange 
locations and ramp configurations. A series of hand drawn alternatives or concepts were 
developed.  These drawings were previously shown at a steering committee meeting in 
September of 2008, although there was not a lot of detailed discussion on these concepts. 
Some of the concepts that were explored are discussed below with small diagrams (all 
diagrams are oriented with north pointing to the top of the page.  Larger versions of the 
drawings are contained in Appendix C (starting on Page C-26).  The brainstorming focused on 
connections to I-95 and not the connector road. 
 
 
One concept attempted to utilize 
existing infrastructure.  It only 
provides ramps to the north and 
connects to Cowan Boulevard. 
Access to the Celebrate Virginia / 
Central Park area would occur via an 
at-grade connector road to Fall Hill 
Avenue. It would be impossible to 
utilize as a toll road and the ultimate 
time savings for travelers would be 
restricted by the local street network. 
 
 
 
 

 
Another concept modified 
the above concept by 
providing a grade 
separation connection to 
the Celebrate Virginia / 
Central Park area from 
Cowan Boulevard.  There 
would be a lot more 
impacts to existing 
commercial properties. It 
would still be impossible to 
utilize as a toll road and the 

ultimate time savings for travelers would restricted by the local street network. The design could 
accommodate a HOT lane connection (shown in red). 
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The next concept explored a partial 
interchange design if a full interchange was 
not feasible.  This concept is a simple cost 
effective solution.  The design could 
accommodate a HOT lane connection (shown 
in red).  The concept could also be tolled 
easily.  Access to the Celebrate Virginia / 
Central Park area would be via an 
interchange (not shown) west of Carl D. Silver 
Boulevard. 
 
 

 
Another concept developed involved a full 
interchange with I-95 (drawing to the right).  The new 
interchange would be connected to Route 3 via C-D 
roads.  Access to the Celebrate Virginia / Central 
Park area would be via an at-grade connector road.  
Ramps similar to a tight diamond would be provided 
on the east side of I-95.  There was some support for 
this concept among the steering committee, 
particularly for the C-D roads and the smaller impact 
to residential properties east of I-95.  Potential 
problems include overlapping left turn movements on 
the east side of the interchange and a required signal 
will create delays that could affect toll revenue 
potential. 
 
 
 
 
 
 
 
 
 

 
 
 
Another concept (shown left) minimizes 
the need for C-D roads by providing a 
folded diamond configuration. This 
concept would provide additional 
distance between EB to SB loop on-
ramp and Route 3 SB to WB off-ramp. 
The tight NB off-loop ramp and SB on-
loop ramps are not desired. 
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The next concept (shown to the right) 
modified the previous concept by using a 
braided ramp to eliminate the weave on 
southbound I-95 between the new ramp EB to 
SB on-ramp and the Route 3 SB to WB off-
ramp. There is still a weave between the new 
interchange and rest area. The design could 
accommodate a HOT lane connection (shown 
in red). The at-grade connections between 
Celebrate Virginia and new connector road 
are not desired.  The tight NB off-loop ramp is 
also not desired. 

 
Although each of the above concepts is 
shown south of Fall Hill Avenue, a similar 
concept could have been developed for the 
area between the rest area and the 
Rappahannock River. 
 
The following items were learned based on 
the preliminary brainstorming: 

 
• There are only two viable connection locations for the connector road to connect to I-95:  1) 

between Cowan Boulevard and Fall Hill Avenue (the southern location) and 2) between the 
rest area and the Rappahannock River (the northern location). 

 
• The interchange cannot use existing crossings such as Cowan Boulevard and Fall Hill 

Boulevard and function as a controlled access facility. 
 

• The interchange needs to have high speed ramps that are not controlled by a signal. Tight 
loop ramps should also be avoided.  Although more expensive, flyover ramps have fewer 
impacts than loop ramps with adequate turn radii. 

 
• Two FHWA policies on new interchanges that need to be considered include: 1) Typically, 

the access change should not involve a partial interchange and 2) the proposed access 
change should not create a new mainline weave section. 

 
• It is also noted that FHWA would look more favorably on an access change if the number of 

access points is not increased on the interstate.  C-D roads could reduce the number of 
existing access points.   

 
• A partial interchange would more likely be considered if on a C-D road system and if a full 

interchange created more problems than it solved. 

5.5.3  New Build Alternatives 
Based on the information learned from reviewing alternatives from previous studies and the 
preliminary brainstorming of ideas the following nine alternatives were considered to meet the 
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purpose and need and study goals.  A basic description of the nine alternatives is provided in 
Figure 5-1 which contains a graphic of key component decisions to developing the alternatives.  
As shown in the graphic, there are four main tiered decisions points in developing the 
alternatives.  The first is the location of access point, either the Southern location (south of the 
rest area between Fall Hill Boulevard and Cowan Boulevard) or the Northern location (between 
the rest area and the Rappahannock River.  The second tier decision is whether the interchange 
is a full interchange or a partial interchange (ramps to and from the north only).  The third tier 
decision is whether there are C-D Roads or not.  Alternatives without C-D Roads contained 
either widening I-95 or braided ramps.  The forth tier decision involves whether to improve the 
third tier options to solve any congestion problem areas created by the new improvements.  
These involve combining C-D Roads and braided ramps.  

 
The first round of screening involved alternatives developed from the third tiered decision points.  
Nine different alternatives were developed and drawn by hand on base maps.  These 
alternatives were compared to each other and the no-build.  The evaluation of these alternatives 
is discussed in the next section.  A brief description of each is provided below.  The focus of this 
evaluation at this stage of the alternative selection process involves selecting the preferred 
alternative for how the new interchange looks and intersects with I-95.  Each of the alternatives 
(although not shown) includes the connector road from I-95 to Route 3 connecting at Gordon 
Road with the only other access being an interchange to Central Park/Celebrate Virginia.  
Drawings of the various Build Alternatives are included in Appendix C (starting on Page C-33). 

 
Alternative S1:  This alternative involves a full interchange at the Southern location.  All four 
ramps to the new interchange would be directional/semi-directional ramps with the NB to WB 
off-ramp and EB to NB on-ramp being flyovers. The SB to WB off-ramp and the EB to NB on-
ramp would be two-lane ramps. There would be a two-lane northbound C-D road that passes 
through the Route 3 Interchange, the new interchange and terminates at the Rappahannock 
River into an additional mainline lane.  The new fourth northbound lane would terminate at a 
new two-lane off-ramp to the existing US 17 C-D Road.  Southbound, the alternative would also 
include a fourth mainline lane beginning at the EB to SB US 17 on-ramp (improved to two lanes) 
terminating at a two-lane exit for a southbound C-D road.  The two-lane southbound C-D road 
would pass through the rest area, the new interchange and the Route 3 interchange. The 
bridges in both directions over the Rappahannock River would be widened by one to two lanes. 
Auxiliary lanes on the C-D road would exist between successive on and off-ramps.  The Fall Hill 
Avenue Bridge would need to be replaced. 
 
Alternative S2: This alternative involves a full interchange at the Southern location.  All four 
ramps to the new interchange would be directional/semi-directional ramps with the NB to WB 
off-ramp and EB to NB on-ramp being flyovers. The SB to WB off-ramp and the EB to NB on-
ramp would be two-lane ramps. A new fourth northbound lane would begin at the new EB-NB 
ramp and terminate at a new two-lane off-ramp to the existing US 17 C-D Road.  Southbound, 
the alternative would also include a fourth mainline lane beginning at the EB to SB US 17 on-
ramp (improved to two lanes) terminating at a two-lane exit for the new interchange.  The rest 
area on-ramp and the SB to WB off-ramp at the new interchange would be braided ramps due 
to their close proximity.  Likewise, the EB to SB on-ramp from the new interchange and the SB 
to WB off-ramp to Route 3 would also be braided ramps. Northbound the WB to NB on-ramp at 
Route 3 and the new NB to WB off-ramp would be braided ramps.   The Fall Hill Avenue Bridge 
would need to be replaced. 
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EB to SB On- Ramp EB to NB On- Rmap EB to SB On- Ramp EB to NB On- Rmap
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Alternative S3:  This alternative involves a partial interchange at the Southern location.  The 
SB to WB off-ramp and the EB to NB on-ramp flyover would be two-lane directional/semi-
directional ramps. A new fourth northbound lane would begin at the new EB-NB ramp and 
terminate at a new two-lane off-ramp to the existing US 17 C-D Road.  Southbound, the 
alternative would also include a fourth mainline lane beginning at the EB to SB US 17 on-ramp 
(improved to two lanes) terminating at a two-lane exit for a southbound C-D road.  The two-lane 
southbound C-D road would pass through the rest area, the new interchange and the Route 3 
interchange. The bridges in both directions over the Rappahannock River would be widened by 
one to two lanes. Auxiliary lanes on the C-D road would exist between successive on and off-
ramps.  The Fall Hill Avenue Bridge would need to be replaced. 
 
Alternative S4:  This alternative involves a partial interchange at the Southern location.  The 
SB to WB off-ramp and the EB to NB on-ramp flyover would be two-lane directional/semi-
directional ramps. A new fourth northbound lane would begin at the new EB-NB ramp and 
terminate at a new two-lane off-ramp to the existing US 17 C-D Road.  Southbound, the 
alternative would also include a fourth mainline lane beginning at the EB to SB US 17 on-ramp 
(improved to two lanes) terminating at a two-lane exit for the new interchange.  The rest area 
on-ramp and the SB to WB off-ramp at the new interchange would be braided ramps due to 
their close proximity.  The Fall Hill Avenue Bridge would need to be replaced. 

 
Alternative N1: This alternative involves a full interchange at the Northern location.  Three of 
the ramps to the new interchange would be directional/semi-directional ramps with the NB to 
WB off-ramp and EB to NB on-ramp being flyovers. The EB to SB on-ramp is a semi-directional 
ramp. The SB to WB off-ramp and the EB to NB on-ramp would be two-lane ramps. There 
would be a two-lane northbound C-D road that passes through the new interchange, crosses 
the Rappahannock River, and passes through the US 17 Interchange.  A two-lane southbound 
C-D road would pass through the US 17 Interchange, across the Rappahannock River, the new 
interchange and the rest area. Auxiliary lanes on the C-D road would exist between closely 
spaced successive on and off-ramps.  Southbound an auxiliary would be extended between the 
rest area on-ramp and the SB to WB off-ramp at Route 3. The Fall Hill Avenue Bridge would 
need to be replaced. 

 
Alternative N2:  This alternative involves a full interchange at the Northern location.  All four 
ramps to the new interchange would be directional/semi-directional ramps with the NB to WB 
off-ramp and EB to NB on-ramp being flyovers. The SB to WB off-ramp and the EB to NB on-
ramp would be two-lane ramps. A new fourth northbound lane would begin at the new EB-NB 
ramp and terminate at a new two-lane off-ramp to the existing US 17 C-D Road.  Southbound, 
the alternative would also include a fourth mainline lane beginning at the EB to SB US 17 on-
ramp (improved to two lanes) terminating at a two-lane exit for the new interchange.  The rest 
area off-ramp and the EB to SB on-ramp at the new interchange would be braided ramps due to 
their close proximity.  Southbound an auxiliary would be extended between the rest area on-
ramp and the SB to WB off-ramp at Route 3. 

 
Alternative N3: This alternative involves a partial interchange at the Northern location.  The SB 
to WB off-ramp and the EB to NB on-ramp would be two-lane directional/semi-directional ramps. 
There would be a two-lane northbound C-D road that passes through the new interchange, 
crosses the Rappahannock River, and passes through the US 17 Interchange.  A two-lane 
southbound C-D road would pass through the US 17 Interchange, across the Rappahannock 
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River, the new interchange and the rest area. Southbound an auxiliary would be extended 
between the rest area on-ramp and the SB to WB off-ramp at Route 3. The Fall Hill Avenue 
Bridge would need to be replaced. 

 
Alternative N4: This alternative involves a partial interchange at the Northern location.  The SB 
to WB off-ramp and the EB to NB on-ramp would be two-lane directional/semi-directional ramps. 
A new fourth northbound lane would begin at the new EB-NB ramp and terminate at a new two-
lane off-ramp to the existing US 17 C-D Road.  Southbound, the alternative would also include a 
fourth mainline lane beginning at the EB to SB US 17 on-ramp (improved to two lanes) 
terminating at a two-lane exit for the new interchange.  The rest area off-ramp would diverge 
from the new interchange SB to WB ramp. 

 
Alternative N5: This alternative involves a partial interchange at the Northern location.  The SB 
to WB off-ramp and the EB to NB on-ramp would be two-lane directional/semi-directional ramps. 
The EB-NB two-lane on-ramp would cross the Rappahannock River on a separate bridge 
structure, split providing access to I-95 and Route 17, braid with the NB to WB/NB off-ramp and 
then merge with I-95.  The NB to WB/NB tight loop ramp will be replaced with a semi-directional 
flyover. Southbound, the alternative would include combined SB to EB/SB and SB to WB/NB 
off-ramps at Route 17.  It also would replace the WB/NB to SB loop ramp with a signalized left 
turn movement from Route 17 to the EB/SB to SB on-ramp.  The new two-lane SB to WB off-
ramp to the new interchange would braid with the Route 17 EB/SB to SB on-ramp and cross the 
Rappahannock River on a separate bridge structure. The rest area off-ramp would diverge from 
the new interchange SB to WB ramp.  

5.5.4  Evaluation of Alternatives 
The alternatives were evaluated and screened three times to arrive at a preferred alternative.  
Each level of screening resulted in more detailed evaluation of alternatives carried forward.  The 
screening involved input from VDOT, GRWC, and FHWA staff.  Screening criteria included but 
was not limited to impacts, estimated cost, geometrics, and traffic operations.  Each level of 
screening is discussed below. 

First Screening of Alternatives 
The purpose of the first screening was to reduce the number of alternatives down to a 
manageable number for which traffic operational analysis could be conducted and identify those 
alternatives that were more likely to be meet FHWA and VDOT approvability.  The evaluation 
criteria are as follows: 
 
Number of I-95 Mainline Access Points:  FHWA and VDOT are concerned about the number of 
access points along an interstate.  Each access point is a conflict point that could create a 
safety problem or traffic operation problem if not designed properly. Thus, minimizing or 
consolidating access points along an interstate is generally desired by both FHWA and VDOT. 
Access points are defined as ingress and egress locations along the mainline providing access 
to I-95.  If an access point is located on a C-D road it was not counted in the matrix. 
 
FHWA General Guidance:  When considering new or modified access request on the interstate, 
FHWA has several general guidance principles that are considered (along with many other 
factors). These include: 
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o New Mainline Weave Sections:  Guidance is to not allow new mainline weaves (the 
crossing of merging and diverging traffic from successive on and off-ramps).  Highway 
Capacity Methodology does not recognize sections of freeways as weave sections if 
the spacing between ramp gores exceed 2,500 feet.  However, there may still be some 
operational problems from closely spaced interchanges.  A new weave section is 
noted in the matrix if a new weave section is created or an existing weave section is 
significantly shortened.  Weaves over 2,500 feet were noted. 

 
o Less than One-Mile Spacing of Interchanges:  Guidance is to not allow new 

interchanges that are located less than one mile from existing interchanges.  Typically 
the measurement is from crossroad to crossroad of the two interchanges.  Closely 
spaced interchanges often have operational problems and signing problems.  Closely 
spaced interchanges will be considered by FHWA and VDOT if connected by C-D 
Roads.  Less than one-mile spacing of interchanges is only noted in the matrix when 
the interchanges are not part of a C-D road system. 

 
o Partial Interchange:  Partial interchanges will be considered by FHWA and VDOT if 

connected by C-D Roads.  A partial interchanges is only noted in the matrix when the 
new interchange is not part of a C-D road system. 

  
I-95 Bridges Across the River: A key bottleneck location on I-95 between Richmond and 
Northern Virginia are the bridges across the Rappahannock River.  Due to limited capacity and 
the rolling terrain traffic often backs up on this section of I-95.  This location was analyzed for 
each alternative to see how well they relieved the congestion. 
 

o Number of Lanes Across the River:  The number of lanes in each direction were 
documented.  The sum includes mainline, auxiliary, and any parallel C-D road lanes. 

 
o Mainline Volume at the River:  This measurement only includes the volume on the 

general purpose mainline lanes.  Volumes on parallel C-D Roads and HOT Lanes are 
not included. 

 
o V/C Ratio on I-95 Mainline at the River:  The volume to capacity (V/C) ratio of the I-95 

mainline general purpose lanes was calculated for each direction.   A capacity of 
25,000 vehicles per day per lane was used in the calculation. Currently I-95 is carrying 
slightly over 150,000 vehicles per day in six lanes and is operating at or over capacity 
based on the HCS analysis in Chapter 2.  

 
Maximum Volume on the C-D Road:  The maximum daily volume anywhere along a proposed 
C-D road was documented for both directions. 
 
I-95 Mainline at Cowan Boulevard:  To show improvements to the mainline at a location other 
than the River, a location south of the rest area, at Cowan Boulevard was chosen for 
comparison purposes. 
 

o Mainline Volume at Cowan Boulevard:  This measurement includes the volume on the 
general purpose mainline lanes only (No HOT lane or parallel C-D road volumes). 

o V/C Ratio on I-95 Mainline at Cowan Boulevard:  The volume to capacity (V/C) ratio of 
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the I-95 mainline general purpose lanes was calculated for each direction.   A daily 
capacity of 25,000 vehicles per day per lane was used in the calculation. 

 
Estimated Cost:  Comparative preliminary planning level costs were developed for the 
alternatives.  The costs include the connector road and interchanges along the connector road 
as well as estimated right of way costs. 
 
Potential Impacts: Environmental impacts and impacts to businesses, residential property, and 
vacant zoned commercial land was not deemed to be of significant difference among the 
alternatives to be used for this first round of screening. 
 
Based on the information in Table 5-1 and professional judgment, the following alternatives 
were eliminated from further study. 
 
Alternative S2:   This alternative violated the one-mile spacing between successive 

interchanges and was not on a C-D road system. It increased the number of 
access points on the mainline by two in each direction.  A new southbound 
weave section of only 2000 feet was also created.   Based on this criteria, 
Alternative S2 was not carried forward for further study. 

 
Alternative S4: This alternative violated the one-mile spacing between successive 

interchanges and was a partial interchange not on a C-D road system. It 
increased the number of access points on the mainline by one in each 
direction.  A new southbound weave section of only 3000 feet was also 
created.   Based on this criteria, Alternative S4 was not carried forward for 
further study. 

 
Alternative N1:  This alternative puts too much traffic on C-D Roads, particularly through the 

US 17 Interchange.  The C-D Road operations will fail.  In addition the conflict 
between the EB to SB ramp from the new interchange and the rest area off 
ramp results in a poor ramp design for the EB to SB ramp.  The rest area 
would likely need to be moved to improve this situation. Weaves on the I-95 
are also shortened between heavy US 17 and Route 3 traffic. Based on this 
criteria, Alternative N1 was not carried forward for further study. 

 
Alternative N3: This alternative puts too much traffic on C-D Roads particularly through the 

US 17 Interchange.   The C-D Road operations will fail including the merge 
and diverges with the I-95 mainline. Based on this criteria and more feasible 
alternative choices, Alternative N3 was not carried forward for further study. 

 
Alternative N4:  This alternative contains a partial interchange not on a C-D road system. 

Weaves on the I-95 are also shortened between heavy US 17 and Route 3 
traffic. Based on this criteria, Alternative N4 was not carried forward for 
further study. 

 
Alternatives S1, S3, N2 and N5 were advanced for further study including conducting traffic 
operational analysis using Highway Capacity Methodology and Software.  



Estimated Cost 

(Millions of $)6

SB NB
New Mainline 

Weave
Less  than 1 Mile 

Spacing
Partial 

Interchange
NB SB NB SB NB SB NB SB NB SB NB SB

10 6 No No No 3 3         116,200         109,800 1.5 1.5                       -                         -              116,200            109,800 1.5 1.5 0

S1 6 4
Yes (5000' SB)
& (5500'NB)

No No 4 4         124,800         122,200 1.2 1.2              58,200              65,800              66,600              56,500 0.9 0.8 $330 M

S2 12 8
Yes (2000' SB) & 

(8000' NB)
Yes No 4 4         124,800         122,200 1.2 1.2                       -                         -                95,000              87,900 1.3 1.2 $270 M

S3 6 7
Yes (5000' SB)
& (5500'NB)

No No 4 4         124,800         122,200 1.2 1.2                       -                65,800              95,000              56,500 1.3 0.8 $310 M

S4 11 7
Yes (3000' SB) & 

(8000' NB)
Yes Yes 4 4         124,800         122,200 1.2 1.2                       -                         -                95,000              87,900 1.3 1.2 $260 M

N1 6 6
Yes (4000' NB & 

4000' SB)
No No 5 5            58,500            44,000 0.8 0.6              66,300              78,200              98,900              92,500 1.3 0.9 $320 M

N2 12 8
Yes (2 - 5000' SB)
& (1-5000'NB, 1-

No No 5 4         124,800         122,200 1.0 1.2                       -                         -                98,900              92,500 1.3 1.2 $260 M

N3 6 6
Yes (6000' NB & 

5000' SB)
No Yes 5 5            58,500            44,000 0.8 0.6              66,300              78,200              95,000              87,800 1.3 0.9 $315 M

N4 10 7
Yes (5000' SB)
& (5000'NB)

No Yes 5 4         124,800         122,200 1.0 1.2                       -                         -                95,000              87,800 1.3 1.2 $245 M

N5 8 7 No No No7 5 5            95,000            84,500 1.3 1.1              36,500              37,800              95,000              87,800 1.3 1.2 $275 M

1.  Number of Access Points to the I-95 mainline includes Route 3 and Route 17 Interchanges
2. General FHWA Guidance is to not allow new mainline weaves (the crossing of merging and diverging traffic from successive on and off ramps).  

HCS methodology does not recognized section of freeways as weave sections if the ramp gores exceed 2500'.  However there may still be some operational problems from closely spaced interchanges
A new weave is noted if a new weave section is created or an existing weave section is significantly shortened.
Less than one-mile spacing of interchange is noted only when the interchange is not part of a CD-Road system
Partial Interchange is only noted when the interchange is not part of a CD-Road system or not a part of a split interchange.

3. Includes I-95 Mainline lanes and any proposed parallel CD-Road Lanes
4. Volumes are Average Daily Traffic and DO NOT include HOT lane volumes
5. V/C ratio DOES NOT include HOT lanes.  For this analysis Capacity was assumed 25,000 ADT per lane.  Currently I-95 is carrying slightly over 150,000 vehicles per day in six general purpose lanes.  Capacity analyses shows I-95 is operating at or near capacity at this volume.
6. Planning level costs including right of way.  Costs will be updated as more detailed engineering is completed.
7. N5 started out as a partial interchange but was modified to a full interchange during the evaluation process

Criteria that contributed to the alternative not being carried forward for further evaluation.

Table 5-1

Northern

FHWA General Guidance2# of I-95 Mainline Access 

Points1 # Lanes Across River3

No Build

Alternatives

Alternative Evalution Matrix - First Screening

I-95 Mainline Volume @ 

River4

V/C Ratio on I-95 Mainline@ 

River4

Southern

Max Volume on C-D Road
V/C Ratio on I-95 

Mainline@Cowan Blvd5

I-95 Mainline Volume @ 

Cowan Blvd4
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Second Screening of Alternatives 

For each of the four alternatives carried forward traffic analysis using HCS software was 
performed at critical locations such as merge and diverge locations with heavy anticipated traffic 
volumes in 2035.  Traffic volumes were developed for the build conditions (year 2035) and are 
shown in Appendix C (starting at Page C-43) for each alternative.  Table 5-2 summarizes the 
2035 anticipated level of service for each alternative. Appendix C (starting at Page C-50) 
contains HCS output files. 
 
 

 
Some observations from the analysis include: 
Alternative S1: 

− SB C-D Road Diverge from I-95 and NB C-D Road Merge onto I-95 operate at LOS F. 

Table 5-2: Alternatives Evaluation Matrix – Traffic Operations - Second Screening 

AM PM AM PM AM PM AM PM AM PM

Northbound

1 W-1: Weave under Route 3 F F D B E E D D E E

2 M-1: WB to NB On-Ramp at Route 3 F F D B C C C D C C

3 MS-2: Mainline south of New Interchange F F B C D E D E D E

4 MS-3: Mainline north of New Interchange F F E D E D E D C C

5 D-2: NB to Route 17 C-D Road F F D C D C D C C C

6 W-2: Weave on NB C-D Road at Route 17 F F F F F F F F NA NA

New Analysis Areas

7 EB to NB On-Ramp New Interchange NA NA F B F F F F D D

8 NB Route 3 C-D Road Merge with I-95 NA NA F F NA NA NA NA NA NA

Southbound

9 W-3: Weave above Route 17 C E C F C F C F NA NA

10 M-4: EB to SB On-Ramp at Route 17 D F B F B F B F A B

11 MS-3: Mainline north of New Interchange D F C F C F C F B C

12 MS-2: Mainline south of New Interchange D F B B B B D F C E

13 D-6: SB to WB Off-Ramp at Route 3 D F B E A F C F C F

14 W-4: Weave under Route 3 C C B C B B E E D E

New Analysis Areas

15 SB C-D Road just south of River NA NA C F C F NA NA A E

16 SB C-D Road Diverge from I-95 NA NA B F B F NA NA A C

17 EB to SB On-Ramp New Interchange NA NA B E NA NA C D NA NA

Better LOS  than No-Build or LOS D or better for New Analysis Locations

Same LOS  than No-Build or LOS E for New Analysis Locations

Worse LOS  than No-Build or LOS F  for New Analysis Locations

Analysis 
Location #

2035 Level of Service at Key Locations

Existing Problem Areas
No-Build S1 S3 N2

N5
(Partial)
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− Mitigating LOS F requires a 3-lane SB C-D Road, which will impact parking and the 
entrance for the Rest Area. 

   
Alternative S3: 

  
− Mitigating LOS F requires a 3 lane SB C-D Road, which will impact parking and 

entrance for the Rest Area. 
− SB C-D Road Diverge from I-95 operates at LOS F. 

   
Alternative N2: 

  
− LOS of SB mainline weave movement under Route 3 overpass 

becomes worse when compared to the no-build alternative.  
− Increases the number of access points on I-95 versus the no-build alternative - new 

merge and diverge movements for north facing ramps operate at LOS F. 

   
Alternative N5: 

  
− LOS of SB mainline weave movement under Route 3 overpass 

becomes worse when compared to the no-build alternative.  
 
Based on the information in Table 5-2 and professional judgment, the following alternatives 
were eliminated from further study. 
 
Alternative S3:   This alternative is a partial interchange with only north facing ramps.  The 

southbound C-D road is over-capacity and the EB to NB new on-ramp is 
expected to operate at LOS F.  This alternative decreases the distance 
available for vehicles making the weaving movements between Route 3 
(from the new interchange and connector road) and Route 17. Since 
Alternative S1 is a full interchange it was considered more feasible than S3 
especially if braided ramps are considered.   Based on this criteria, 
Alternative S3 was not carried forward for further study. 

 
Alternative N2: This alternative increases the number of access points on the mainline by 

two in each direction.  The new merge and diverge movements created by 
the north facing ramps of the new interchange are expected to operate at 
LOS F.  This alternative decreases the overlap distance available for 
vehicles making the weaving movements between Route 3 (from the new 
interchange and connector road) and Route 17. Based on this criteria, 
Alternative N2 was not carried forward for further study. 

 
Alternatives S1 and N5 were advanced for further study to look at the engineering geometrics to 
improve any traffic operational problems with the alternatives including how braided ramps 
would work.  A more detailed cost estimate was also completed for each alternative.  Changes 
to S1 were made to eliminate the high volume of traffic on the C-D road.  Changes included 
braiding the southbound C-D Road with the SB to WB off-ramp at Route 3 and the NB C-D 
Road with the WB to NB on-ramp at Route 3.  Changes to N5 included looking at a full 
interchange (adding south facing ramps) and at adding a southbound auxiliary lane between the 
rest area SB on-ramp and the Route 3 SB to WB off-ramp. 
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Third Screening of Alternatives 

Alternative S1 was modified to include braided ramps between the SB C-D Road and the Route 
3 SB to WB off-ramp, between the SB to WB off-ramp for the new interchange and the rest area 
on-ramp, and between the Route 3 WB to NB on-ramp and the new interchange NB to WB off-
ramp.  Figure 5-2 illustrates the modified S1 Alternative.   
 
For the N5 Partial Interchange Alternative, two different ramp configurations were considered for 
the Route 17 NB to WB ramp: 1) “An Overpass” consisting of a flyover that crosses over Route 
17, I-95, and Sanford Road, and 2) “An Underpass” consisting of a ramp that crosses over 
Route 17 and then under I-95. Figure 5-3 illustrates the N5 Partial Interchange Alternative.  N5 
was also modified to a full interchange by adding the two south facing ramps.  Figure 5-4 
illustrates the N5 Full Interchange Alternative.   
 
Each of the alternatives was drawn in CADD to identify any geometric problems and help refine 
the construction cost and better identify impacts.  A comparison of the S1 and N5 (both partial 
and full interchanges) Alternatives is shown in Table 5-3. The traffic operations completed for 
the second screening were updated for the modified alternatives and are shown in Table 5-4.   

  
Table 5-3: Alternatives Evaluation Matrix – Third Screening 

S1 with Braided Ramps
N5 Partial Interchange 

with Flyover
N5 Partial Interchange 

with  Underpass
N5 Full Interchange 

with Underpass

Cost (Construction and ROW) $376 Million $302 Million $284 Million $304 Million

Number Mainline Access Points 

(Northbound)1 6 7 7 8

Number Mainline Access Points 

(Southbound)1 7 8 8 9

Environmental Concerns Noise Walls None None None

Potential Residential Takes
1 residence

1 Multi-family unit
3-4 residences 3-4 residences 3-4 residences

Potential Commercial Takes 4-5 commercial buildings 2 Gas Stations on Route 17 - -

Vacant Land Impacts

Parcels on Noble Way 
(Auto Park) and on Fall Hill 
Ave

Many vacant residential 
lots east of I-95

Proposed Slavery Museum

Celebrate Virginia parcels

Proposed Slavery 
Museum

Celebrate Virginia parcels

Proposed Slavery 
Museum

Celebrate Virginia parcels

Operational Issues

No Improvements to US 17 
Interchange

Less capacity over River

Short merge distances 
along NB Route 3 C-D Road 
before merging with I-95

Creates weaves between C-
D Roads and US 17

Difficult to Access 
Businesses south of US 17 
@ Sanford

No southfacing ramps 
causing  difficulty for 
continued southbound 
travel on I-95

Weaves at Route 3 
interchange remain

No southfacing ramps 
causing  difficulty for 
continued southbound 
travel on I-95

Weaves at Route 3 
interchange remain

Creates weave between 
Route 3 and new 
interchange ramps

Weaves at Route 3 
interchange remain

Other Concerns

Connector Road creates 
wall across Central Park

Impacts to rest area 
parking and circulation

Maintenance of traffic to 
build underpasses

Maintenance of traffic to 
build underpasses

Impacts to rest area 
parking and circulation

1.  Existing Mainline Access Points: 6 Northbound and 10 Southbound
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Some observations from the operational analysis include the following: 
Alternative S1: 

− Mitigating LOS F requires a 3-lane SB C-D Road which will impact parking and  the 
entrance for the Rest Area 

− SB C-D Road Diverge from I-95 and the NB C-D Road Merge onto I-95 are expected 
to operate at LOS F. 

 
Alternative S1 with Braided Ramps: 

− Removing volume from C-D Roads helps operations although some movements still 

AM PM AM PM AM PM AM PM AM PM

Northbound

1 W-1: Weave under Route 3 F F D B D B E E D D

2 M-1: WB to NB On-Ramp at Route 3 F F D B C B C C C D

3 MS-2: Mainline south of New Interchange F F B C D E D E D E

4 MS-3: Mainline north of New Interchange F F E D E D C C D C

5 D-2: NB to Route 17 C-D Road F F D C D C C C C C

6 W-2: Weave on NB C-D Road at Route 17 F F F F F F NA NA NA NA

New Analysis Areas

7 EB to NB On-Ramp New Interchange NA NA F B F F D D D D

8 NB Route 3 C-D Road Merge with I-95 NA NA F F B B NA NA NA NA

Southbound

9 W-3: Weave above Route 17 C E C F C F NA NA NA NA

10 M-4: EB to SB On-Ramp at Route 17 D F B F B F A B A B

11 MS-3: Mainline north of New Interchange D F C F C F B C C D

12 MS-2: Mainline south of New Interchange D F B B C D C E C D

13 D-6: SB to WB Off-Ramp at Route 3 D F B E A B C F B F

14 W-4: Weave under Route 3 C C B C B C D E E E

New Analysis Areas

15 SB C-D Road just south of River NA NA C F B F A E A E

16 SB C-D Road Diverge from I-95 NA NA B F A F A C A C

17 EB to SB On-Ramp New Interchange NA NA B E B B NA NA NA NA

Better LOS  than No-Build or LOS D or better for New Analysis Locations

Same LOS  than No-Build or LOS E for New Analysis Locations

Worse LOS  than No-Build or LOS F  for New Analysis Locations

N5 Partial 
Interchange

N5 Full Interchange

2035 Level of Service at Key Locations

Analysis 
Location #

Existing Problem Areas
No-Build S1

S1  w/Braided 
Ramps

Table 5-4: Alternatives Evaluation Matrix – Traffic Operations - Third Screening 
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operate at LOS F due to heavy traffic volumes 
− The EB to NB on-ramp for new interchange is moved from C-D Road to mainline and 

its merge with I-95 is expected to operate at LOS F. 
− The NB C-D Road from Route 3 operates satisfactory with braided ramps. 

 
Alternative N5 Partial Interchange: 

− LOS of SB mainline weave movement under Route 3 overpass becomes worse when 
compared to the no-build alternative. 

 
Alternative N5 Full Interchange: 

− The NB weave at Route 3 gets better than N5 Partial Interchange Alternative while SB 
weave gets worse 

− The Addition of the SB auxiliary lane between the Rest area and Route 3 SB to WB 
off-ramp improves LOS 

 
Based on the analysis presented in Tables 5-3 and 5-4, N5 Full Interchange was selected as 
the preferred alternative.  The main reasons it was chosen over Alternative S1 with Braided 
Ramps include: 

• Alternative N5 overall reduced more congestion than Alternative S1 with Braided 
Ramps. 

o Less congestion on I-95 over the Rappahannock River. 
o Less congestion at the Route 17 Interchange – Alternative S1 with Braided 

Ramps did not improve operations at the Route 17 interchange. 
o Some relief at Route 3 Interchange, the more traffic that diverts to the new 

interchange the more relief for Route 3. 
o Separates much of the traffic that currently weaves between Route 3 and Route 

17 – Alternative S1 with Braided Ramps reduced the distance that this weave 
takes place. 

• Alternative N5 is over $70 million cheaper than Alternative S1 with Braided Ramps. 
• Alternative N5 has fewer impacts to existing businesses and potential residential 

relocations. 
• Alternative N5 better traverses through the existing Central Park / Celebrate Virginia 

development when compared to Alternative S1 with Braided Ramps. 
• New bridges over Rappahannock River 

5.6 Preferred Alternative 
Based on the alternatives evaluation discussed above, Alternative N5, with a Full Interchange, 
was selected as the best and most cost effective solution for meeting the project’s purpose and 
need.  Overall, it provides the most benefits with fewest impacts and lowest cost.   The preferred 
alternative includes the following components: 
 

• A new full interchange with I-95 between the rest area and the Rappahannock River 
• New two-lane parallel structures over the Rappahannock River in each direction. Bridges 

could be separate structures or widening of existing bridges. 
• Interchange improvements at Route 17.  At this time, neither the underpass nor the 
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overpass option for the NB to WBNB off-ramp is being identified as the preferred option.  
More detailed analysis during the NEPA phase should identify the preferred design. 

• A four to six lane controlled access connector road from I-95 to the Route 3/Gordon 
Road intersection. 

• An interchange at the Route 3/Gordon Road termini of the connector road 
• An interchange providing access to retail areas from the connector road. 

 
Chapter 6 will describe the preferred alternative in more detail and provide a detailed 
operational analysis and a conceptual guide signing plan for the alternative. 
 
 
 


