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In 2015, Traffic Engineering conducted a Road Safety Assessment of the offset intersections of
Rte. 5 (John Tyler Hwy.) with Rte. 614 (Centerville/Greensprings Rd.). In January of 2019, the
Williamsburg Residency requested a follow up to the RSA to review the performance of the
previously implemented mitigations and to assess possible safety improvements that could be
programmed as a project to mitigate crashes at this location.

Figure 1 – Location Map
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EXISTING CONDITIONS
Route 614 crosses Rte. 5 as a pair of offset “T” intersections about 360’ apart (centerline to
centerline). Both approaches of Rte. 614 (Greensprings Rd. and Centerville Rd.) are STOP
controlled. Rte. 5 operates in free flow at both intersections. The nearest signalized intersections
on Rte. 5 are at Rte. 5000 (Monticello Ave.) 1.22 miles west of Greensprings Rd. and Rte. 776
(Greensprings Plantation Dr.) 0.70 miles east of Centerville Rd.
Route 5 is a two-lane undivided secondary highway with a 2018 AADT of 7780 vehicles and a
posted speed limit of 45 mph. There are turn lanes at most cross streets and major entrances
along Rte. 5. The pair of intersections with Rte. 614 is unique for the lack of turn lanes,
specifically left turn lanes on Rte. 5. This is further discussed in the Crash History section.
There is horizontal curve immediately to the east of this location. Curve warning signs present
during the 2015 RSA have since been replaced with “Watch for Turning Vehicles” signs on both
approaches to this pair of intersections, as recommended by that report. Offset Intersection signs
with continuous flashing beacons have also been added to both approaches.
Rte. 614 is a two-lane undivided secondary highway with a posted speed limit of 45 mph. There
are no turn lanes on Rte. 614 from the intersection with Rte. 5000 (Monticello Ave.) to the north
to its southern terminus at Rte. 31 (Jamestown Rd.). Greensprings Rd. has an AADT of 3020
vehicles, and Centerville Rd. has a 2018 AADT of 4948 vehicles. Greensprings Rd. is crossed by
the Virginia Capital Trail, a multi-use path, approximately 100 feet south of Rte. 5.
Traffic Volumes

954 (159)
314 (24)

Centerville Rd.
(614)

2162 (299)
1501 (261)
2249 (231)
256 (37)

424 (53)
2723 (419)

244 (35)
1621 (154)

1125 (159)
2920 (257)

Greensprings Rd.
(614)
Figure 2 – 12-Hour (Peak Hour) Turning Movements
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A 12-hour turning movement count was performed at both intersections on 2/28/2019. The peak
hour was determined to be 4:45-5:45 PM. The 12-hour and peak hour turning movements are
presented in Figure 2, on the previous page.
Crash History
Since the 2015 RSA, total crashes have increased at this pair of intersections (18 from 2012-2014
to 26 from 2016-2018), but the crash severity has decreased with no Fatal, Type A or Type B
crashes occurring in the past 3 years. The most recent 3 years of crash characteristics, broken out
by intersection and year, are presented in Table 1, below.
Table 1 – Crash Data
Rte. 5 @ Greensprings Rd.

Rte. 5 @ Centerville Rd.

Grand
Total

2016

2017

2018

Total

2016

2017

2018

Total

4

2

5

11

2

6

7

15

26

Fatal (K)

0

0

0

0

0

0

0

0

0

Incapacitating Injury (A)

0

0

0

0

0

0

0

0

0

Non-Incapacitating Injury (B)

0

0

0

0

0

0

0

0

0

Possible Injury (C)

1

2

4

7

0

1

3

4

11

No Injury (O)

3

0

1

4

2

5

4

11

15

Rear End

1

1

3

5

0

4

2

6

11

Angle

0

0

1

1

1

1

4

6

7

Non-Collision

1

0

0

1

0

0

0

0

1

Fixed Object – Off Road

1

1

1

3

1

1

1

3

6

Deer

1

0

0

1

0

0

0

0

1

Clear/Cloudy

1

4

3

8

2

5

5

12

20

Fog

0

0

0

0

0

1

0

1

1

Mist

0

0

0

0

0

0

1

1

1

Rain

1

0

2

3

0

0

1

1

4

Daylight

0

1

3

4

2

4

5

11

15

Dusk

0

0

0

0

0

0

1

1

1

Darkness

4

1

2

7

0

2

1

3

10

1

1

0

2

1

1

0

2

4

Total
KABCO Severity:

Collision Type:

Weather Condition:

Light Condition:

Alcohol Related:

The majority of crashes occurred at the Centerville Rd. intersection (58%). However, the
majority of injury crashes occurred at the Greensprings Rd. intersection (64%). With only
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Possible Injury (C) and No Injury (O) type crashes, there is little possibility for HSIP funding for
any improvement at this location.
Although crashes in recent years have not been as severe, there is a history of more severe
crashes occurring at this location prior to the 2015 RSA. Since crash severity tends to be
somewhat random, and no significant roadway modifications have occurred since the 2015 RSA,
the possibility for future serious crashes persists.
Crashes at this pair of intersections primarily involve left-turning vehicles attempting to turn
onto Rte. 614, mostly at Centerville Rd. The lack of left-turn lanes on Rte. 5 leaves left-turning
vehicles stopped in the travel lane as they wait for a gap in oncoming traffic. This is the primary
cause of rear-end crashes at this location as vehicles traveling straight on Rte. 5 are unprepared
to stop for vehicles waiting to turn left in the travel lane. There have also been several instances
vehicles turning left onto Centerville Rd. cutting the corner too tight and hitting vehicles waiting
at the STOP sign. It is not stated on the FR300’s, but these crashes are likely caused by vehicles
attempting to turn left at high rates of speed to use gaps that may not be large enough to turn
safely. This may be driven by a fear of being rear ended while stopped in the through lane
waiting to turn.
Top of T crashes also make up a significant portion of crashes at both intersections of Rte. 5 and
Rte. 614. These are roadway departure crashes where drivers either fail to stop at the STOP sign
on Rte. 614 and continue straight off of the pavement or run off the roadway to the right when
failing to properly navigate a left-turn. Without realigning Rte. 614 to cross Rte. 5 at a single
point, these top of T crashes can be reduced through increased signing to warn drivers of the
roadway geometry.
Approach Speeds
Vehicle speed samples were collected on the approaches to this pair of intersections from
2/25/2019 through 2/28/2019 Average and 85th percentile speeds are presented in Table 2,
below.
Table 2 – Approach Speeds
Average
Speed (mph.)

85th Percentile
Speed (mph.)

Eastbound Rte. 5

45.0

47.6

Westbound Rte. 5

46.5

50.8

Northbound Greensprings Rd.

41.6

46.8

Southbound Centerville Rd.

45.6

50.1

Approach

These speed samples are consistent with expectations for a 45 mph. speed limit and indicate that
there is no speeding problem at this location. As vehicle speed does not appear to be a major
contributing factor in crash trends, no changes in speed limit or speed limit signing are necessary
absent any geometric change to roadway alignment.
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SAFETY IMPROVEMENT ALTERNATIVES
The presence of the Federal Park Service owned property to the north of Rte. 5 and on either side
of Centerville Rd. significantly constrains the possibilities for improvements that alter the
footprint of the road as right-of-way can only be acquired to the south of Rte. 5. Therefore, all
alternatives presented in this report either do not require right-of-way acquisition or only propose
widening of Rte. 5 to the south, into property already mostly owned by James City County. The
proposed alternatives are as follows:
1.
2.
3.
4.
5.
6.
7.
8.

Left-turn lanes added on Rte. 5 between Greensprings Rd. and Centerville Rd.
Coordinated traffic signals at Greensprings Rd. and Centerville Rd.
Additional STOP signs on Rte. 5
Realignment of Greensprings Rd. to a four-leg signalized intersection
Realignment of Greensprings Rd. to a roundabout
Left-turn restriction from Rte. 5 onto Centerville Rd.
Right-in-right-out restriction at Centerville Rd.
Full closure of Centerville Rd. from Rte. 5 to Rte. 5000 (Monticello Ave.)

These alternatives are presented in terms of crash reduction and operational impact, including the
impact on adjacent intersections when traffic diversion occurs due to movement restrictions at
Centerville Rd. Constructability and cost are also considered, but cost estimates have not been
created by this office for any of the alternatives.
In order to assess the impacts of traffic diversion caused by movement restrictions at Rte. 5 and
Centerville Rd., peak hour turning movement counts were conducted at the intersections of:
•
•
•
•

Rte. 5 and Rte. 5000 (Monticello Ave.)
Monticello Ave. and Centerville Rd.
Monticello Ave. and Rte. 776 (Greensprings Plantation Dr.)
Rte. 5 and Greensprings Plantation Dr.

Analysis of the realigned intersections proposed in Alternatives 4 and 5, as well as the impacts of
diverted traffic due to movement restrictions imposed by Alternatives 6-8 is presented in terms
of Intersection Level of Service. This is an approximation of control delay at the intersection,
and a higher control delay corresponds to a worse Level of Service. Numeric delay values are not
provided in this report as more precise modeling would be required than is possible with the
existing conditions data on hand. A summary of Intersection Level of Service and the
corresponding delay for signalized and unsignalized intersections is presented in Table 3, on the
next page.
Highway Capacity Manual 2010 methodology and some modeling will be used to determine
comparative operational impacts at the subject intersections. By this HCM 2010 methodology,
both existing intersections of Rte. 5 and Rte. 614 are found to operate at level of service A during
the peak hour in the existing configuration.
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Table 3 – Delay per Intersection Level of Service
Delay (s/veh)

Level of
Service

Signalized

Unsignalized

A

0-10

0-10

B

>10-20

>10-15

C

>20-35

>15-25

D

>35-55

>25-35

E

>55-80

>35-50

F

>80

>50

Alternative 1
LEFT-TURN LANES ADDED ON RTE. 5 BETWEEN GREENSPRINGS RD. AND
CENTERVILLE RD.
The addition of left-turn lanes would significantly reduce rear-end crashes on Rte. 5 between
Greensprings Rd. and Centerville Rd. by allowing left-turning vehicles to get out of the through
lane when waiting to turn. The installation of a left-turn lane where none exists has a Crash
Modification Factor value of 0.748 for all crash types1, meaning crashes at both intersections are
expected to be reduced by 25.2%. This would also serve to reduce delay on Rte. 5 as through
traffic would not have to stop behind left-turning vehicles. However, the spacing of the
intersections of Greensprings Rd. and Centerville Rd. only allows a total of 300’ for both turn
lanes and taper, which only allows for the minimum 100’ of storage and 100’ taper for both turn
lanes.

Figure 3 – Left-Turn Lanes on Rte. 5

The addition of turn lanes on Rte. 5 would require at least 12’ of widening as only a travel lane
in each direction with no median and less than four feet of paved shoulder is present at this

1. Srinivasan, R., B. Lan, and D. Carter. "Safety Evaluation of Signal Installation With and Without Left Turn Lanes on Two Lane Roads in
Rural and Suburban Areas." Report No. FHWA/NC/2013-11. North Carolina Department of Transportation. Raleigh, North Carolina.
(October 2014).
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location. The required widening could be done to the south of Rte. 5 so as to avoid impacting the
park property to the north.
Only minimal right-of-way acquisition would be required as the parcel immediately south of the
Centerville Rd. intersection is owned by James City County. However, some right-of-way may
be required to the east and west in order to accommodate the required transition as the eastbound
lane is shifted to the right around the added lane. There would also likely be some impact to the
north side of the commercial parcel at the corner of Rte. 5 and Greensprings Rd.
It is the understanding of this office that the renovations currently underway at that property will
remove the entrance off of Rte. 5, which will reduce the impact of the proposed widening. The
existing ditch at that corner would no longer fit between the edge of pavement and the developed
property and would need to be converted to a pipe culvert with drop inlets. This would increase
the cost of the project. The lane shift would also bring traffic closer to the section of the Virginia
Capital Trail located between Rte. 5 and the commercial property, and the trail may need to be
protected by a barrier as the ditch would no longer be present to provide a buffer between traffic
on Rte. 5 and trail users.
Left-turn lanes would provide minor operational improvements, reducing through delay on Rte.
5. As the existing intersections already operate at level of service A, HCM 2010 methodology
can show little improvement. Without a calibrated model, only relative comparisons of
intersection delay can be made, presented in Table 4, below.
Table 4 – Alternative 1 Intersection Delay Change
Intersection

Delay Change

Rte. 5 @ Greensprings Rd.

-10%

Rte. 5 @ Centerville Rd.

-10%

The limited storage length of the added left-turn lanes may eventually be insufficient as traffic
volumes increase in the future. However, the AADT of Rte. 5 increased by only 112 vehicles or
1.5% between 2014 and 2018. If this trend continues, the proposed 100’ of storage will likely be
able to accommodate traffic at this location for years to come. Once the 100’ of storage provided
does become insufficient for future volumes, a left-turn restriction at Centerville Rd., as
discussed in Alternative 6, could be implemented, allowing the additional storage to be applied
to Greensprings Rd.
This alternative provides significant safety improvement and minor operational improvement
without reducing access, but is one of the most expensive alternatives being considered due to
the widening required. A summary of Alternative 1 is presented in Table 5, below.
Table 5 – Alternative 1 Summary
Pros

Cons

Reduction of rear end and angle crashes

High cost

Full access at both intersections

Limited capacity for future growth

Minor operational improvement
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Alternative 2
COORDINATED TRAFFIC SIGNALS AT GREENSPRINGS RD. AND CENTERVILLE RD.
Crashes involving left-turning vehicles on Rte. 5 could also be reduced by installing coordinated
signals at both intersections of Rte. 5 and Rte. 614 to allow vehicles to turn left under a protected
signal. The CMF value for adding a traffic signal is 0.33 for Angle crashes2. However, without
left-turn lanes on Rte. 5, split phasing would be required for all movements, significantly
reducing efficiency. This would keep the through lane clear by allowing vehicles to turn left
without waiting for a gap. Without split-phasing on Rte. 5, there would be no safety
improvement provided for left-turns as left-turning vehicles would once again have to wait in the
through lane for an acceptable gap.
Since a stop condition
is being introduced on
Rte. 5, there is a
potential for new backof-queue crashes to
occur. The CMF value
for installing a new
traffic signal is 1.427
for Rear End crashes3.
As Rear End crashes
outnumber Angle
crashes, this means an
increase in total
crashes is likely.
However, Angle
Figure 4 – Coordinated Traffic Signals
crashes tend to be
more severe, so crash severity is expected to be significantly reduced. The existing Offset
Intersection signs on Rte. 5 should be replaced with signal warning signs as that would become
the more relevant consideration.
The proposed signals would not require additional right of way, and no widening of Rte. 5 is
proposed for this alternative. The combination of left-turn lanes with a signal provides no
additional benefit over installing left-turn lanes alone. Although the 100’ storage length is
expected to be sufficient for unsignalized left-turns, the increased queueing caused by red time
can be expected to exceed storage capacity much sooner, possibly even under present day
volumes. Once the storage capacity is exceeded, queue spillback blockage of the through lane
would once again occur, with the same potential for rear-end crashes.
Operationally, split phased signals lead to significantly increased delay on Rte. 5 as those
approaches would encounter a red light over 50% of the time. Left-turns from Rte. 614 can be
expected to experience slightly reduced delay during peak times. However, delay for these
movements would likely be increased at off-peak times as they would now have to wait for a
green light rather than taking the first available gap. Also, these left-turns are the lowest volume
movements at the both intersections. HCM 2010 methodology, as computed by Synchro 10,
2. McGee, H., Taori, S., and Persaud, B. N., "NCHRP Report 491: Crash Experience Warrant for Traffic Signals." Washington, D.C.,
Transportation Research Board, National Research Council, (2003).
3. Srinivasan, R., B. Lan, and D. Carter. "Safety Evaluation of Signal Installation With and Without Left Turn Lanes on Two Lane Roads in
Rural and Suburban Areas." Report No. FHWA/NC/2013-11. North Carolina Department of Transportation. Raleigh, North Carolina.
(October 2014).
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gives level of service C for both intersections during the peak hour. Although this is not
unacceptable, it is significant downgrade from existing conditions. Intersection level of service
can only be expected to get worse as traffic volumes increase in the future. Starting from a level
of service C, it will not be long before capacity is neared or exceeded. A summary of intersection
delay changes is presented in Table 6, below.
Table 6 – Alternative 2 Intersection Delay Change
Intersection

Delay Change

Rte. 5 @ Greensprings Rd.

+400%

Rte. 5 @ Centerville Rd.

+600%

This alternative provides significant reduces crash severity and maintains full access at both
intersections, but very negatively impacts operations on Rte. 5. It is also relatively expensive,
although it requires no road work. A summary of Alternative 2 is presented in Table 7, below.
Table 7 – Alternative 2 Summary
Pros

Cons

Reduction of angle crashes

Moderate cost

Full access at both intersections

Significantly negative operational impact

Alternative 3
ADDITIONAL STOP SIGNS ON RTE. 5
Installing STOP signs on the eastbound approach of Rte. 5 at Greensprings Rd. and the
westbound approach at Centerville Rd. would give left-turning vehicles on Rte. 5 the right-ofway, keeping them from stopping in the through lane. This alternative results in less increase in
delay on Rte. 5 coordinated signalization, as through traffic may proceed when the way is clear
rather than wait for a green light. Angle crashes at both intersections are also likely to be reduced
as vehicles turning
onto Rte. 5 from Rte.
614 will experience
fewer conflicts.
Functionally, this
would convert the pair
of “T” intersections to
a single 4-way STOP
controlled intersection
with a large offset.
This alternative would
be extremely easy to
implement, as only
sign and pavement
marking installation
would need to occur.

Figure 5 – STOP Signs on Rte. 5
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This could be done through VDOT Installation and Maintenance without the need to program a
project.
The introduction of a stop on Rte. 5 would add control delay to what is now a free flow
movement. However, this would be considerably less total delay than the coordinated signals.
HCM 2010 methodology cannot analyze STOP controlled intersections with a STOP approach
across from a free approach. As such, a SimTraffic model of this alternative was compared with
a model of the existing conditions. As these models cannot be calibrated without additional field
data collection, only rough comparisons of approach delay can be made. Overall intersection
delay for this alternative at Greensprings Rd. is roughly the same as under existing conditions.
The additional delay to on the eastbound approach is offset by a reduction in delay on the
westbound and northbound approaches. Overall delay at the Centerville Rd. intersection is
roughly double that of the existing condition. Delay on Centerville Rd. and eastbound Rte. 5 is
reduced, but is more than offset by the increase in delay of westbound Rte. 5. Using the
SimTraffic delay values, an approximate level of service B can be expected at both intersections.
A summary of intersection delay changes is presented in Table 8, below.
Table 8 – Alternative 3 Intersection Delay Change
Intersection

Delay Change

Rte. 5 @ Greensprings Rd.
Rte. 5 @ Centerville Rd.

+6%
+100%

Another operational concern with this alternative is driver awareness of the non-standard traffic
pattern. The existing Offset Intersection warning signs on Rte. 5 should be replaced with Stop
Ahead signs, and measures should be taken to increase the visibility of the STOP signs on Rte. 5
such as flags or continuous flashing beacons. “Oncoming traffic does not stop” plaques should
also be added below the STOP signs on Rte. 5, and pavement markings should be modified to
indicate that eastbound traffic at Greensprings Rd. and westbound traffic at Centerville Rd. do
not have the right-of-way.
This alternative provides moderate safety improvement to existing crash types and maintains full
access at both intersections, but increases delay on Rte. 5. It is expected to be the cheapest
alternative to implement, and can easily be removed if found to operate insufficiently. A
summary of Alternative 3 is presented in Table 9, below.
Table 9 – Alternative 3 Summary
Pros

Cons

Reduction of rear end and angle crashes

Minor increase in through delay

Full access at both intersections

Unusual traffic pattern may be confusing

Quick and easy implementation
Very low cost
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Alternative 4
REALIGNMENT OF GREENSPRINGS RD. TO A FOUR-LEG SIGNALIZED
INTERSECTION
Realigning Greensprings Rd. to the existing intersection of Rte. 5 and Centerville Rd. would
eliminate all top of T related crashes. Due to increased turning volumes and the added through
movement at this location, two-way STOP control would be operationally insufficient. This
alternative proposes a traffic signal to maintain satisfactory operations. Left-turn lanes on Rte. 5
would also be required. Due to this being a single intersection, there is no constraint on left-turn
storage length. This allows for 200 foot turn lanes that are expected to be more than sufficient for
left-turn storage without impacting the through lane.

Figure 6 – Realignment to a Signalized Intersection

This alternative requires significant new construction and reconstruction of Greensprings Rd. and
widening of Rte. 5 on a similar scale to Alternative 1. All work on Greensprings Rd. can be done
within the county owned parcel. The transition of the eastbound lane of Rte. 5 around the
proposed 200 foot left-turn lanes at the Centerville Rd. intersection would begin roughly 150 feet
further east than in Alternative 1, reducing right-of-way impacts to the commercial properties
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along Rte. 5 compared to that alternative. No right-of-way impacts to the park property are
expected from this alternative.
In order to fit the realignment of Greensprings Rd. within the county owned parcel, a design
exception would be required for an insufficient curve radius for a 45 mph speed limit. A 40 mph
curve would fit, but curve warning signs with advisory speed limit signs would be required. The
acute angle of the intersection with Rte. 5 is mitigated slightly by transitioning into a reverse
curve prior to the intersection. However, channelized right-turns from Rte. 5 eastbound onto
Greensprings Rd. would still be required. Instead, this alternative prohibits right-turns from Rte.
5 onto Greensprings at the intersection, instead routing them through the old alignment of
Greensprings Rd. (referred to in this report as “Old Greensprings Rd.”), which is necessary to
preserve in order to maintain access to the commercial property on that corner. All other
movements are prohibited at the intersection of Rte. 5 and Old Greensprings Rd. The angle of
intersection between Greensprings Rd. and Rte. 5 is not expected to pose any problem for left
turns, as they will be unopposed with split signal phasing for Rte. 614.
This alternative also includes a realignment of a portion of the Virginia Capital Trail. Safety
concerns have been identified at the existing trail crossing on Greensprings Rd. roughly 100 feet
from the existing intersection with Rte. 5. The proposed realignment relocates that crossing to
the south side of the new intersection of Greensprings Rd. and Old Greensprings Rd. As the
proposed crossing location is collocated with an intersection, drivers are more likely to be alert
for conflicting vehicle/pedestrian traffic. This also limits the trail to a single crossing, rather than
crossing both Old Greensprings Rd. and the new alignment of Greensprings Rd. as would result
from maintaining the existing trail alignment.
As in Alternative 2, there exists a potential for new back of queue crashes. However, the Rear
End CMF value of 1.427 only applies to the Centerville Rd., and the additional left-turn lanes are
expected to mitigate this risk significantly. The restriction of the intersection of Rte. 5 and Old
Greensprings Rd. to right-in only with no turns out is expected to eliminate nearly all intersection
related crashes at that location.
The widening of Rte. 5 required to accommodate the added left-turn lanes would result in similar
right-of-way impacts to Alternative 1, but with reduced impact to the commercial properties west
of Greensprings Rd. The ditch and utility poles south of Rte. 5 would also need to be relocated,
similar to Alternative 1.
The four-leg intersection of Rte. 5 with Centerville Rd. and Greensprings Rd. is expected to
operate at Level of Service C during the peak hour. This represents a nearly 400% increase in
overall delay at that intersection. However, it is impossible to replace an unsignalized
intersection with free flow on the mainline with a traffic signal without a significant increase in
delay. An Intersection Level of Service C is perfectly acceptable, although slightly worse than
the surrounding intersections.
This alternative provides significant safety improvement for existing crash types, fully
eliminating the potential for top of T crashes. However, the level of construction required to
realign Greensprings Rd. is far more expensive than the other alternatives being considered. A
summary of Alternative 4 is presented in Table 10, on the next page.
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Table 10 – Alternative 4 Summary
Pros

Cons

Reduction of angle crashes

Very high cost

Elimination of top of T crashes

Moderate increase in delay

Additional safety benefits for Capital Trail
Full access for Rte. 614

Alternative 5
REALIGNMENT OF GREENSPRINGS RD TO A ROUNDABOUT
A similar realignment of Greensprings Rd. to Alternative 4 to form a single intersection at
Centerville Rd. could be implemented with a single lane roundabout instead of a traffic signal at
the resultant four-leg intersection. As this alternative is mostly similar to Alternative 4, this
section will focus on the key differences.

Figure 7 – Realignment to a Roundabout

Unlike a traffic signal, a single lane roundabout does not require any turn lanes, eliminating the
need to widen Rte. 5. Only partial realignment of the westbound approach of Rte. 5 would be
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required in order to create an acceptable entry angle for that approach. Minimal approach work
on the eastbound approach would be needed to accommodate the mandatory 50 foot long splitter
island. The southbound Centerville Rd. approach will require a design exception as no right-ofway can be acquired to accommodate a 50 foot splitter island. A minimal splitter island can be
placed within the existing footprint.
Similar to Alternative 4, right turns from Rte. 5 onto Greensprings Rd. would be routed through
Old Greensprings Rd. The Virginia Capital Trail would also be realigned to cross at the
intersection of Greensprings and Old Greensprings Rds. However, the new alignment of
Greensprings Rd. would be slightly different. A design exception for a 40 mph curve would still
be required, but curve would end slightly sooner with no reverse curve to the north. This results
in a more direct alignment of the portion of Greensprings Rd. between Old Greensprings Rd. and
Rte. 5 and a more acute angle of intersection with Rte. 5. As left-turns from Greensprings Rd.
onto Rte. 5 would circulate the roundabout, rather than directly turning left, this more acute angle
would not pose any additional safety or operational concerns. The more direct alignment will
slightly reduce construction costs.
Unlike in Alternatives 1 and 4, this alternative would result in no right-of-way impacts to the
commercial properties to the west of Greensprings Rd. The partial realignment of westbound
Rte. 5 would likely only result in minor impacts to a single residential property. The ditch and
utility poles would need to be relocated around the south side of the roundabout and around the
realignment of the westbound approach of Rte. 5. It may also be necessary to relocate another
portion of the Virginia Capital Trail that runs close to the realigned section of Rte. 5.
Operationally, a roundabout at the intersection of Rte. 5 and Rte. 614 significantly outperforms a
traffic signal with an expected Intersection Level of Service A and slightly less than double the
intersection delay of the existing three-leg intersection. As drivers in this region are somewhat
unfamiliar and uncomfortable with roundabouts, actual performance may be slightly worse than
expected, but the roundabout would still outperform a traffic signal by a considerable margin.
Also, a single lane roundabout should prove simple enough that even drivers unfamiliar with
roundabouts would be able to navigate it safely.
This alternative provides significant safety improvement for existing crash types, fully
eliminating the potential for top of T crashes without introducing significant control delay.
However, the level of construction required to realign Greensprings Rd. is far more expensive
than the other alternatives being considered except for Alternative 4. A summary of Alternative 5
is presented in Table 11, below.
Table 11 – Alternative 5 Summary
Pros

Cons

Reduction of angle crashes

Very high cost

Elimination of top of T crashes
Additional safety benefits for Capital Trail
Full access for Rte. 614
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Alternative 6
LEFT-TURN RESTRICTION FROM RTE. 5 ONTO CENTERVILLE RD.
Restricting left-turns onto Centerville Rd. should eliminate left-turn related rear-end crashes at
that intersection. The intersection of Centerville Rd. and Rte. 5 experiences the majority of the
left-turn related crashes at this pair of intersections. This would divert would-be left-turning
traffic at that intersection through either the intersection of Rte. 5 with Monticello Ave. to the
west or Rte. 5 with Greensprings Plantation Dr. and Monticello Ave. with Greensprings
Plantation Dr. to the east.
A pork chop island
could be installed to
prevent left-turns onto
Centerville Rd. within
the existing pavement
profile, requiring no
additional right-of-way.
The only costs
associated with this
alternative would be the
installation of the pork
chop island and a No
Left Turn sign on
eastbound Rte. 5. With a
mountable pork chop
Figure 8 – No Left-Turns onto Centerville Rd.
island, emergency
vehicles would still be able to maintain full access at the Centerville Rd. intersection.
Enforcement of turn restrictions often proves difficult. If there is a route drivers can take to avoid
being impacted by a turn-restriction, it can be expected that at least some will attempt it. As such,
it can be expected that some number of drivers will still attempt to make a left-turn from Rte. 5
onto Centerville Rd. This may cause infrequent rear-end crashes at this intersection to persist, as
through traffic has no reason to expect vehicles to be stopped at the intersection. It may also lead
to an increase in head-on crashes involving southbound vehicles on Centerville Rd. as divers
attempt to drive around the island. Drivers may also attempt to cross a mountable island, as there
is no way to make an island only mountable by emergency vehicles.
The diverted traffic from the eliminated left-turn from Rte. 5 onto Centerville Rd. would increase
left-turn volume at the intersections of Rte. 5 with Greensprings Plantation Dr. and Greensprings
Plantation Dr. with Monticello Ave. Right-turn volume is also expected to increase at the
intersection of Rte. 5 and Monticello Ave. Right and left turns would also increase from
Monticello Ave. to northbound Centerville Rd. The adjusted volumes at these intersections are
shown in the Attachments. A summary of the peak hour levels of service of the intersections
impacted by traffic diversions is presented in Table 12, on the next page.
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Figure 9 – Potential Diversion Based on Access Restriction/Road Closure Scenarios
Table 12 – Alternative 6 Surrounding Intersection Peak Hour LOS
Intersection

Existing LOS

Alternative 4 LOS

Rte. 5 @ Monticello Ave.

A

A

Rte. 5 @ Greensprings Rd.

A

B

Rte. 5 @ Centerville Rd.

A

A

Rte. 5 @ Greensprings Plantation Dr.

B

C

Monticello Ave. @ Greensprings Plantation Dr.

A

A

Monticello Ave. @ Centerville Rd.

A

C

This alternative presents a relatively cheap solution to rear-end crashes involving left-turning
vehicles from Rte. 5 onto Centerville Rd. However, it reduces access and has a slight negative
impact on some of the surrounding intersections. Enforcement may also be difficult. A summary
of Alternative 6 is presented in Table 13, below.
Table 13 – Alternative 6 Summary
Pros

Cons

Reduction of rear end and angle crashes
at Centerville Rd.

No safety improvement at Greensprings
Rd.

Low cost

Access reduction at Centerville Rd.
Difficult to enforce
Minor impact to surrounding intersections
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Alternative 7
RIGHT-IN RIGHT-OUT RESTRICTION AT CENTERVILLE RD.
Limiting access at the intersection of Rte. 5 and Centerville Rd. to only right turns would provide
the same reduction of left-turn related rear-end crashes as Alternative 4, plus reduce crashes
involving left-turns onto Rte. 5. This would result in slightly more impact to adjacent
intersections, as vehicles are diverted to Greensprings Plantation Dr. in order to go east on Rte. 5.
A pork chop island roughly twice the size of that required in Alternative 6 would be required at
the intersection of Rte. 5 and Centerville Rd. The right-in-right-out pork chop island should also
fit within the existing footprint, requiring no additional right-of-way. A No Left Turn sign would
also be required on Centerville Rd. With double the required work, this alternative can be
expected to cost roughly one and a half times as much as Alternative 4.
Enforcement would also
be an issue for this
alternative. The primary
left-turn related crash type
from Centerville Rd. onto
Rte. 5 is top of T crashes.
These would likely not be
completely eliminated by
restricting left-turns onto
Rte. 5. Vehicles
attempting to navigate an
illegal left-turn around the
channelizing island would
be at increased risk of
running off the right side
of the road while turning,
Figure 10 – Right-In-Right-Out at Centerville Rd.
as they would need to
make a wider turn to avoid the island. Inattentive drivers who fail to notice the “T” intersection
geometry would likely be slowed, but not completely stopped by a mountable island. Increased
signing is still likely the most effective way to reduce this crash type.
The impacts of traffic diversion would be largely the same as the developed in Alternative 4, as
the only additional diversion would be the low volume left-turning movement from Centerville
Rd. onto Rte. 5. This movement is expected to entirely divert to Greensprings Plantation Dr. The
adjusted volumes at the surrounding intersections are shown in the Attachments. A summary of
the peak hour levels of service of the intersections impacted by traffic diversions is presented in
Table 14, on the next page.
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Table 14 – Alternative 7 Surrounding Intersection Peak Hour LOS
Intersection

Existing LOS

Alternative 5 LOS

Rte. 5 @ Monticello Ave.

A

A

Rte. 5 @ Greensprings Rd.

A

B

Rte. 5 @ Centerville Rd.

A

A

Rte. 5 @ Greensprings Plantation Dr.

B

C

Monticello Ave. @ Greensprings Plantation Dr.

A

A

Monticello Ave. @ Centerville Rd.

A

C

This alternative is more expensive than Alternative 6, but provides increased safety improvement
through access control at Rte. 5 and Centerville Rd. without significant additional traffic
diversion. Enforcement may still be difficult. A summary of Alternative 7 is presented in Table
15, below.
Table 15 – Alternative 7 Summary
Pros

Cons

Reduction of rear end, angle and top of T
crashes at Centerville Rd.

No safety improvement at Greensprings
Rd.

Low cost

Access reduction at Centerville Rd.
Difficult to enforce
Minor impact to surrounding intersections

Alternative 8
FULL CLOSURE OF CENTERVILLE RD. FROM RTE. 5 TO RTE. 5000 (MONTICELLO
AVE.)
A full closure of this segment of Centerville Rd. to all but emergency vehicles would eliminate
intersection-related crashes at the existing intersection of Rte. 5 and Centerville Rd. However,
this would divert all traffic currently using Centerville Rd. to through the adjacent intersections,
further increasing turning volumes at these locations compared to Alternatives 6 and 7. Gates
allowing access to only emergency vehicles would be required at either end of the closed
segment to prevent use of the road by unauthorized vehicles.
In addition to these gates, increased signing would be required to inform drivers of the closed
segment. “Authorized Vehicles Only” signs would be required at the intersectionsat either end of
this segment. No Turn signs would be required on the approaches of Rte. 5 and Monticello Ave.,
and a No Thru Traffic sign would be required on the remaining Centerville Rd. approach of the
intersection with Monticello Ave.
Enforcement of this closure may prove difficult, especially at first, as drivers are used to this
segment being accessible. Vehicles attempting to turn into this segment and having to reverse out
may be a hazard until drivers get used to the new traffic pattern. The boom gates allowing access
to emergency vehicles can also be broken by vehicle collisions, which may occur when
inattentive drivers attempt to use the closed segment.
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This alternative would cause the
most traffic diversion. However, the
removal of the northbound
Centerville Rd. approach at
Monticello Ave. allows the traffic
signal at that intersection to be more
effectively timed, as Centerville Rd.
is currently split phased. The
adjusted volumes at the surrounding
intersections are shown in the
Attachments. A summary of the
Figure 11 – Sample Boom Gate
peak hour levels of service of the
intersections impacted by traffic diversions is presented in Table 16, below.
Table 16 – Alternative 8 Surrounding Intersection Peak Hour LOS
Intersection

Existing LOS

Alternative 6 LOS

Rte. 5 @ Monticello Ave.

A

B

Rte. 5 @ Greensprings Rd.

A

B

Rte. 5 @ Greensprings Plantation Dr.

B

C

Monticello Ave. @ Greensprings Plantation Dr.

A

A

Monticello Ave. @ Centerville Rd.

A

B

This alternative is more expensive than the other access control options, but fully eliminates the
potential for intersection crashes at Rte. 5 and Centerville Rd. so long as drivers obey the access
restriction. However, forcing all vehicles to avoid this section of Centerville Rd. may be more
disruptive than necessary to address the crash problem. A summary of Alternative 8 is presented
in Table 17, below.
Table 17 – Alternative 8 Summary
Pros

Cons

Elimination of intersection related
crashes at Centerville Rd.

No safety improvement at Greensprings
Rd.
No access at Centerville Rd.
Minor impact to surrounding intersections

ADDITIONAL SIGNING AND PAVEMENT MARKING RECOMMENDATIONS
Top of T crashes at both intersections of Rte. 5 and Rte. 614 can be most effectively addressed
with additional warning signs and modification to existing signs. These additional
recommendations are not specific to any alternative, although Centerville Rd. signing would be
unnecessary with Alternatives 4, 5 and 8. A signing and pavement marking plan showing these
improvements is provided in the Attachments.

Page 19 of 21

Route 5/Route 614 Traffic Safety Improvement Analysis

Greensprings Rd.
The existing Stop Ahead sign should be replaced with a T Intersection warning sign. It is implied
that a T intersection would result in a stop condition for the minor approach, and this sign will
also alert drivers that they will not be able to proceed straight through the intersection. The
existing STOP sign at Rte. 5 should be upsized to 48”x48” to increase visibility. Also, a TwoWay Arrow sign should be added to the bottom of the route assembly on the north side of Rte. 5
to further warn drivers to turn, especially at night.
Centerville Rd.
A T Intersection warning sign should be installed 500’ upstream of the intersection with Rte. 5,
as no intersection warning sign is present on this approach. The existing STOP sign at this
intersection with Rte. 5 should also be upsized to 48”x48” for increased visibility. A Two-Way
Arrow sign is already present on the route assembly on Rte. 5. However, the route assembly is
not in line with the southbound lane on Centerville Rd. and should be relocated so that it is. The
Two-Way Arrow should also be upsized for increased visibility.
If top of T crashes persist at this intersection after these sign improvements have been made, it
may be beneficial to install transverse rumble stripes on this approach to call attention to the T
Intersection warning sign. Per the MUTCD, the proper spacing of transverse rumble strips is
100’ upstream and downstream of the warning sign. That would place the southernmost set of
rumble strips 400’ north of Rte. 5. There have been complaints in the past about transverse
rumble strips previously on Rte. 5 near this location, as the noise generated by vehicles
traversing them was audible in the neighborhood to the south of Rte. 5. However, this proposed
set would be farther from those houses, and there is no development off of this segment of
Centerville Rd.
CONCLUSIONS
Alternative 3 (additional STOP signs on Rte. 5) would be the cheapest to implement, as no signal
installation or modification of the roadway would be required. However, it is highly disruptive to
driver expectations with the potential for new crashes caused by driver confusion. If drivers
adapt to the new traffic pattern, the need for left-turning vehicles to stop on Rte. 5 is removed.
Alternative 6 (left-turn restriction onto Centerville Rd.) and Alternative 7 (right-in right-out
restriction at Centerville Rd.) provide moderate safety improvement at the Centerville Rd.
intersection by way of access control at relatively low cost. However, the difficulty of enforcing
the turn-restrictions imposed by these alternatives (particularly with a mountable island) leaves
the potential for drivers attempt the maneuvers meant to be prevented. The impact on adjacent
intersections caused by traffic diversion is significant enough to moderately reduce their
operational performance, and diverted drivers would be inconvenienced by a 1.5 mile detour.
Alternative 8 (full closure of Centerville Rd. from Rte. 5 to Rte. 5000) eliminates intersection
crashes at the existing Centerville Rd. intersection. However, the cost of Optocom-controlled
gates is greater than the cost of the other access control options, and the diverted traffic would
have the greatest negative impact on surrounding intersections. There is also the potential for
increased fixed object crashes caused by drivers disregarding or being unaware of the closure.
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Alternative 2 (coordinated traffic signals at Greensprings Rd. and Centerville Rd.) provides
largely the same safety improvement as Alternative 3, but in a manner more familiar to drivers.
However, the cost of this alternative would be more significant with the installation of two
signals, and the inefficient split phasing of Rte. 5 would introduce significant delay.
Alternative 1 (left-turn lanes added on Rte. 5 between Greensprings Rd. and Centerville Rd.) is
the more expensive, as it requires right-of-way acquisition or construction of new pavement.
However, it provides safety and operational improvements in a manner with which drivers are
comfortable and without the need for movements to be diverted. It also provides flexibility for
future improvements as the added lane can be restriped as necessary to deal with growing
volumes.
Alternative 4 (realignment to a signalized intersection) and Alternative 5 (realignment to a
roundabout) are the most expensive alternatives being considered. Both require major
reconstruction of Greensprings Rd. in addition to expensive intersection improvements.
However, both eliminate the potential for top of T crashes and allow drivers on Rte. 614 to
proceed through a single intersection, rather than making a right-turn onto then left-turn off of
Rte. 5. Unlike in Alternative 1, there are also no constraints on left-turn storage on Rte. 5 caused
by the tight intersection spacing.
On June 17, 2019, a meeting was held with James City County administration, emergency
services and Supervisor Ruth Larson to present these alternatives. From that meeting the
following steps will be taken:
•

The signing and pavement marking shown in Attachment 3 will be implemented
immediately. Traffic Engineering will create a Work Order to be submitted to Regional
Operations Installation and Maintenance for this work.

•

Alternatives 4 and 5 were preferred for long-term implementation and Alternative 7 was
preferred for short-term implementation.

•

When the Residency and County have determined a funding source, a will be initiated by
a consultant to perform a complete scoping analysis of Options 4, 5 and 7.

All engineering data collected was compiled by Josh Papworth, Engineer Analyst. If further
information on this matter is necessary, please contact this office.
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Attachments
Attachment 1

Crash History Diagram

Attachment 2

Existing and Diversion Volumes for Alternatives 6-8

Attachment 3

Additional Signing and Pavement Marking Plan

Existing Peak Hour Volumes

Alternative 6 Peak Hour Volumes

Alternative 7 Peak Hour Volumes

Alternative 8 Peak Hour Volumes

Signing and Pavement Marking Plan

