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Introduction 
 
The purpose of this study is to analyze and provide recommendations for the Delaware 
Avenue corridor in the eastern portion of Marysville, Ohio.  Each of the signalized 
intersections in the corridor will be evaluated to determine what, if any, improvements 
are necessary for traffic to operate successfully over the next two decades.  A particular 
focus of this study is the “Five Points” intersection, where Delaware Avenue, Columbus 
Avenue, Fifth Street, and Cherry Street meet at a common point.  This study will develop 
and evaluate several alternatives for addressing congestion and safety issues at this 
unique intersection.  Also included in this study is a signal warrant analysis of the 
Coleman’s Crossing Boulevard/Fifth Street intersection.  
 
Study Area 
 
The study area for this document includes Delaware Avenue from the Five Points 
intersection to the Watkins Road intersection.  Figure 1 shows a map of the study area. 
There are a total of six signals in the study area, including two at the US 33 freeway 
interchange.  The other four signals are at the “Five Points” intersection (Cherry 
Street/Columbus Avenue), Charles Lane, Coleman’s Crossing Boulevard, and at Watkins 
Road.  An at-grade CSX railroad crossing also exists on Delaware Avenue in the study 
area.  Delaware Avenue is a commercial corridor, featuring primarily retail land uses.  
Delaware Avenue is a 3-lane roadway west of the Coleman’s Crossing Boulevard 
intersection, which includes a center two-way left turn lane.  Numerous businesses have 
access points onto Delaware Avenue in this area.  East of Coleman’s Crossing Boulevard, 
Delaware Avenue has two through lanes in each direction plus turn lanes and a wide 
median.  No private access points exist on Delaware Avenue between Coleman’s 
Crossing Boulevard and Watkins Road.  Delaware Avenue is signed as US 36 east of the 
US 33 freeway interchange and tapers down to a 2-lane rural roadway east of the Watkins 
Road intersection. 
 
Data Collection 
 
AM and PM peak hour turning movement counts were collected as part of this study.  
Based on 24-hour traffic count data provided by the City of Marysville, the AM peak 
hour was determined to be 7:00-8:00 AM and the PM peak hour was determined to be 
4:30-5:30 PM.  Weekday turning movement counts were taken at each signalized 
intersection during these hours.  The counts were conducted during March 2008, at which 
time the Fifth Street at-grade railroad crossing was closed.  After Fifth Street was 
reopened at the railroad crossing, additional turning movement counts were taken at the 
Five Points and the Coleman’s Crossing intersections.  Copies of all count data are 
provided in Appendix A. 
 
In addition to turning movement counts, the City of Marysville provided daily traffic 
count data on approach legs to the Coleman’s Crossing/Fifth Avenue intersection.  These
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daily counts were conducted in June 2008, after the CSX crossing had been reopened.  
The City also provided the most recent three years of crash data (2005-2007) for the 
study area.  Notable highlights of the crash data are discussed in the following sections on 
each individual intersection.   
 
Traffic Volumes 
 
Because the Fifth Street railroad crossing is anticipated to remain open in the future, the 
turning movement counts taken while Fifth Street was open were used for the capacity 
analyses in this document.  The newer traffic counts showed approximately 100 peak 
hour vehicles (roughly 50 in each direction) diverted to East Fifth Street after the railroad 
crossing opened.  These diverted vehicles were removed from the east-west through 
volumes at the Charles Lane intersection.  (As drivers get more accustomed to this new 
connection, traffic volumes could increase on Fifth Street.  Future monitoring of Fifth 
Street is recommended for a potential signal warrant at Coleman’s Crossing Boulevard.) 
 
The turning movement counts were compiled and smoothed to obtain 2008 AM and PM 
volumes for the study area.  The appropriate ODOT Seasonal Adjustment factor of 0.975 
was applied to the smoothed count data, resulting in average weekday peak hour 
volumes.  An ODOT Design Hourly Volume (DHV) factor of 1.21 was applied to the 
data to obtain design hour traffic for 2008.  To develop design year (2030) traffic, a linear 
growth rate of 1.5% per year was applied to the existing volumes.  Using data from the 
Marysville Water Master Study, a 1.5% growth rate was developed in previous traffic 
studies as a growth rate for the city.  Because this corridor features retail uses that draw 
traffic from all parts of the city (e.g., Wal-Mart and Best Buy), this projected citywide 
growth rate is reasonable to use for this study.  The resulting 2008 and 2030 traffic 
volumes are provided on Figures 2-5. 
  
Capacity Analysis 
 
Capacity analyses were performed for each intersection using Highway Capacity 
Software (HCS+) and Synchro/SimTraffic software.  The HCS program is primarily used 
to evaluate the performance of individual signals and does not take into account the 
interaction and queuing from adjacent signals.  Synchro/SimTraffic is a traffic modeling 
program that does account for the effects of signal progression and interaction of closely 
spaced signals.  HCS and Synchro/SimTraffic analyses were performed for the 2008 and 
2030 AM and PM design hours with the existing intersection configurations.  For a 
developed, urbanized area like the Delaware Avenue corridor, level-of-service (LOS) D 
is generally considered to be acceptable traffic operations.  If an intersection was not 
predicted to operate at LOS D or better in the 2030 design year, recommended 
improvements were identified to achieve the desired level-of-service.  Capacity analyses 
for these recommended configurations were performed using the 2030 design hour 
volumes.  Copies of all HCS reports can be found in Appendix B, while copies of the 
SimTraffic reports are provided in Appendix C. 
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Because of the variability of individual SimTraffic simulations, a total of 10 SimTraffic 
runs were performed and averaged for each condition.  It should be noted that SimTraffic 
results are based on the amount of delay vehicles experience waiting at a given 
intersection.  If queuing from a signal extends into and beyond an adjacent intersection, 
the delays for these vehicles are included in the adjacent intersection’s LOS calculations.  
In the following tables, locations have been noted where this “shifting” of delays has 
occurred in the SimTraffic results. 
  
 
Charles Lane 
 

Table 1 
Charles Lane Intersection LOS & Delays (in seconds) 

 
 
 AM HCS AM 

SimTraffic PM HCS PM 
SimTraffic

Existing Network 
EB:  L, TR 
WB:  L, TR 
NB:  L, TR 
SB:  L, TR 

2008 C 
20.3 

A 
9.7 

C 
26.2 

C 
20.0 

2030 C 
20.8 

B 
10.5 

C 
32.3 

C 
20.3 

Recommended 
Configuration 
EB:  L, T, TR 
WB:  L, TR 
NB:  L, TR 
SB:  L, TR 

2030 C 
20.7 

B 
10.9 

C 
25.5 

C 
22.5 

 
The capacity analyses in Table 1 show that this intersection will operate at LOS C or 
better through 2030.  However, SimTraffic modeling shows that eastbound queues extend 
beyond the CSX railroad tracks and occasionally reach the Five Points Intersection.  
Crash reports indicate numerous rear-end collisions on eastbound Delaware Avenue 
between Five Points and Charles Lane, most likely resulting from queues at the Charles 
Lane or Coleman’s Crossing signal.  Adding a second eastbound lane approaching this 
signal could reduce these queue lengths.  While it would be ideal for Delaware Avenue to 
have five lanes east of the Five Points intersection, a smaller widening project would also 
achieve safety and operational benefits.  Adding a second eastbound lane approximately 
300 feet east of the CSX railroad tracks would substantially reduce eastbound queuing at 
the Charles Lane signal.  This could be done without the cost of widening Delaware 
Avenue at or west of the railroad crossing. 
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Coleman’s Crossing Boulevard 
 

Table 2 
Coleman’s Crossing Boulevard Intersection LOS & Delays (in seconds) 

 
 
 AM HCS AM 

SimTraffic PM HCS PM 
SimTraffic

Existing Network 
EB:  L, T, T, R 
WB:  L, L, T, R 
NB:  L, TR, R 
SB:  L, TR 

2008 C 
20.1 

B 
15.1 

C 
30.8 

C 
32.8 

2030 C 
23.1 

B 
20.1 

D 
44.1 

E* 
75.4 

Recommended 
Configuration 
EB:  L, T, T, R 
WB:  L, L, T, R** 
NB:  L, TR, R 
SB:  L, TR 

2030 C 
20.4 

B 
18.1 

C 
33.1 

D 
42.7 

*Westbound left turn queues extend into upstream intersections.  SimTraffic includes these delays in the 
calculations for these other intersections. 
**assumes that southbound Coleman’s Crossing is widened to extend the existing two receiving lanes so 
that westbound dual left turn lanes are loaded equally. 
 
While the HCS analyses in Table 2 show that the overall intersection will operate at LOS 
D or better through 2030, several movements are expected to operate at LOS E or LOS F.  
In addition, SimTraffic modeling predicts the intersection operating at LOS E in 2030, 
with westbound left turn queues extending into the US 33 interchange intersections, 
contributing to very poor operations at those locations.  Field observations have noted 
westbound dual left turn lane queues extending back to the US 33 freeway ramps.  This is 
primarily due to the uneven loading of the left turn lanes.  The rightmost left turn lane has 
very few vehicles because the right lane of Coleman’s Crossing is tapered out less than 
200 feet from the intersection.  The second southbound lane of Coleman’s Crossing 
Boulevard will need to be extended in order for the intersection to operate acceptably.  
Traffic counts at the Coleman’s Crossing/Fifth Street intersection indicate that a low 
percentage (5%) of southbound vehicles turn onto Fifth Street or Charles Lane. 
Therefore, in order for the westbound dual left turn lanes to load evenly, the second 
southbound lane would need to extend to the Wal-Mart shopping center driveway.  While 
not an ideal scenario because it would force left turns to be made from through lanes, it 
may be feasible to restripe the existing two-way left turn lane in this area to an additional 
southbound travel lane.  This could be done as a short-term solution until a roadway 
widening project can be undertaken. 
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The northbound and southbound left turn lanes are offset from each other, making it 
difficult for drivers to see oncoming through vehicles.  Analysis of crash data did not 
show a crash pattern involving northbound and southbound left turns.  However, traffic at 
this intersection continues to grow, particularly on the newer southbound approach.  This 
intersection should continue to be monitored to determine when or if the offset left turn 
condition will need to be modified.  The best solution, if needed, would be to eliminate 
the median on the southbound approach, which would allow for the southbound left turn 
lane to be shifted directly across from the northbound left turn lane.  In this scenario, the 
current southbound left turn lane would be restriped as a through lane, and the shared 
through/right turn lane would be restriped as an exclusive right turn lane.  This would 
also allow for a future dual southbound left turn lane if left turn traffic volumes increased 
more than anticipated.  Split-phase operation of the north-south approaches would 
improve safety and could preserve the existing median, but it would add considerable 
delays to the intersection and is not recommended. 
 
An additional item for consideration at this intersection would be improved signage or 
pavement markings on the westbound approach.  This is of particular concern because the 
leftmost through lane is forced off as a left turn lane.  No advance signage or pavement 
markings indicate this condition until drivers get close to the intersection.  It is 
recommended that advance signs, such as “Thru Traffic Keep Right” or overhead lane 
control signs, be installed just west of the US 33 westbound ramp intersection.  Pavement 
markings could also be installed on the leftmost through lane to gain the attention of 
drivers. 
  
 
US 33 Eastbound Ramps 
 
The US 33 eastbound ramp has only one approach lane.  By 2030, HCS analysis indicates 
that an additional lane will be needed to provide acceptable levels-of-service.  One right 
turn lane and one left turn lane should be provided on the eastbound exit ramp approach 
to this intersection.  No lane additions are expected to be necessary on the Delaware 
Avenue approaches to this intersection.  However, it is recommended that a protected-
permissive westbound left turn phase should be added.  While 2008 intersection levels-
of-service are good, HCS shows that the westbound left turn currently operates at LOS E.  
Addition of a left turn phase will allow the westbound left turn movement to operate at 
LOS D or better through 2030.  The HCS and SimTraffic results are shown in Table 3. 
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Table 3 
US 33 Eastbound Ramps Intersection LOS & Delays (in seconds) 

 
 AM HCS AM 

SimTraffic PM HCS PM 
SimTraffic

Existing Network 
EB:  T, T, R 
WB:  L, T, T 
SB:  LR 

2008 B 
19.2 

C 
20.7 

C 
26.6 

C 
33.2 

2030 C 
27.0 

B 
26.1 

E 
71.1 

F 
365.2* 

Recommended 
Configuration 
EB:  T, T, R 
WB:  L, T, T 
SB:  L, R 

2030 B 
19.5 

B 
17.1 

C 
27.8 

C 
29.7** 

*Some of this delay can be attributed to queuing from the Coleman’s Crossing intersection. 
**Some of the delay reduction can be attributed to improvements assumed at Coleman’s Crossing 
intersection (extending southbound receiving lanes).   
 
US 33 Westbound Ramps 
 
The US 33 westbound ramp currently contains only one approach lane at this 
intersection.  The capacity analyses show that the intersection will degrade to LOS E 
operations by 2030.  In order to obtain acceptable levels-of-service, two additional lanes 
will need to be constructed by 2030.  Two left turn lanes and one right turn lane are 
anticipated to be necessary on the exit ramp.  No changes are recommended for the 
Delaware Avenue approaches to this intersection.  The results of the capacity analyses are 
shown in Table 4. 
 

Table 4 
US 33 Westbound Ramps Intersection LOS & Delays (in seconds) 

 
 AM HCS AM 

SimTraffic PM HCS PM 
SimTraffic

Existing Network 
EB:  L, T, T 
WB:  T, TR 
NB:  LR 

2008 B 
19.9 

B 
15.3 

C 
28.7 

C 
31.4 

2030 C 
25.6 

C 
20.5 

E 
76.7 

F 
280.8* 

Recommended 
Configuration 
EB:  L, T, T 
WB:  T, TR 
NB:  L, L, R 

2030 B 
19.5 

B 
14.5 

C 
28.3 

D 
39.3** 

*Some of this delay can be attributed to queuing from the Coleman’s Crossing intersection. 
**Some of the delay reduction can be attributed to improvements assumed at Coleman’s Crossing 
intersection (extending southbound receiving lanes).   
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Watkins Road/Square Drive 
 

Table 5 
 

Watkins Road/Square Drive Intersection LOS & Delays (in seconds) 
 

 AM HCS AM 
SimTraffic PM HCS PM 

SimTraffic
Existing Network 
& Recommended 
Configuration 
EB:  L, T, TR 
WB:  L, T, TR 
NB:  L, TR 
SB:  L, TR 

2008 C 
22.9 

C 
19.2 

C 
25.1 

C 
20.3 

2030 C 
26.6 

C 
21.1 

D 
44.0 

C 
26.0 

 
The capacity analyses in Table 5 show that this intersection is expected to operate at 
LOS D or better through 2030.  No improvements are expected to be necessary at this 
intersection.  As noted in the Traffic Signal Study, the minor street left turn phases should 
optimally have second-car or third-car detection.  This will help to reduce unnecessary 
signal phases during times of day with low traffic volumes.  Currently, the Watkins Road 
or Square Drive left turn phases will activate when only one left turning vehicle is present 
on the approach. 
 
Five Points Intersection 
 
The Five Points intersection (Delaware Avenue & Cherry Street & Fifth Street & 
Columbus Avenue) is one of the most congested locations in the City of Marysville.  As 
with most intersections containing greater than four approaches, the signal operations are 
not efficient because of the number of approaches that must be served.  Even though the 
Five Points intersection does not have any exclusive turn phases, the signal still needs 
three phases to serve all vehicles.  The eastbound and southwest-bound approaches 
(heaviest movements) are served in a common phase, then the Cherry Street and 
Columbus Street approaches are served in a common phase, and then the westbound Fifth 
Street approach has a phase.   
 
The eastbound Fifth Street approach currently contains a shared lane for left turns onto 
Cherry Street and Delaware Avenue plus a shared lane for through Fifth Street traffic and 
right turn traffic onto Columbus Avenue.  The southwest-bound Delaware Avenue 
approach has a lane for left turns onto either Fifth Street or Columbus Avenue, plus a 
shared through/right-turn lane.  Southbound Cherry Street has a lane for left turns onto 
Delaware Avenue or Fifth Street, plus a shared through/right turn lane.  Columbus 
Avenue has only one northbound approach lane.  Fifth Street has only one westbound 
approach lane.    



Delaware Avenue Corridor Study 
Marysville, Ohio 

 
 

 
ms consultants, inc.  
engineers, architects, planners  

February 19, 2009 
Page 13 

The current intersection design can also be confusing to motorists, with several streets 
intersecting at one point.  The City of Marysville provided 2005-2007 crash data for the 
Five Points intersection area, which is summarized on Figure 6.  The most prevalent 
crash patterns are rear-end collisions on Delaware Avenue and Fifth Street (more 
frequent in the eastbound direction), as well as left turn crashes into and out of the United 
Dairy Farmers driveway on Cherry Street.   
 
Five options have been developed for the Five Points intersection to solve the capacity 
problems that exist today.  Synchro/SimTraffic was used to analyze the effectiveness of 
these options.  A total of 10 SimTraffic runs were performed for each option and 
averaged, with the results shown in Table 6.  For simplicity, only the 2030 PM design 
hour (the most critical peak hour) was analyzed in Table 6.  The AM design hour has 
much lower traffic volumes and is predicted to operate acceptably without any 
improvements in this corridor.  Because some of the options effect the operations of 
adjacent intersections, these effects are also shown in Table 6.  Each of the options shown 
in Table 6 is described in the paragraphs below. 
 

Table 6 
 

Effects of Five Points Options on 2030 PM LOS & Delays Using SimTraffic 
(assuming improvements at other intersections in the Delaware Avenue corridor) 

 
 

Existing
Phasing 

& 
Timing 

Turn 
Lanes 

Round-
about 

No 
Fifth 
leg 

Dunham 
Street 

(Phase 1)
Five Points F 

128.4 
F 

212.4 
F 

90.0 
B* 

13.0 
E 

57.4 
C 

28.3 
Charles Lane & 
Delaware Avenue 

C 
20.3 

C 
20.9 

C 
25.1 

C 
25.1 

C 
30.4 

C 
24.6 

Coleman’s Crossing & 
Delaware Avenue 

E 
75.4 

E 
79.6 

D 
53.0 

D 
53.0 

D 
54.4 

D 
47.4 

Total Network Delay 
(hrs.) 246.3 437.5 229.1 N/A 216.0 175.5 

*SIDRA results 
 
Signal Timing/Phasing 
 
Signal timing and phasing improvements were investigated to see if Five Points 
operations could be improved without roadway construction or other more costly options.  
Eastbound and southwest-bound left turns are currently permissive operations.  Thus, 
adding left turn phases for these movements would create more delays and would not be 
beneficial.  Another possible phasing adjustment would be to split-phase the northbound 
and southbound movements.  This may improve safety, although no crashes have been 
reported in the most recent three years involving northbound or southbound left turns.  
Without the benefit of crash reduction, split-phasing would only add delays to the
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intersection.  The results in Table 6, which include split-phasing and left turn phases, 
show these additional phases would be detrimental to intersection operations.  Therefore, 
this option is not recommended for this intersection. 
 
Turn Lane Additions 
 
Given the current configuration of the intersection and the turning movement volumes, 
the turn lane additions that would provide the greatest benefit would be a southwest-
bound right turn lane and a northbound left turn lane.  Synchro analyses indicate that 
these two turn lanes would greatly reduce vehicle delays.   Both turn lanes may also 
improve intersection safety.  The westbound right turn lane might help reduce rear-end 
collisions, while the northbound left turn lane would help to prevent southbound left turn 
crashes into northbound through vehicles.  However, the SimTraffic analysis showed the 
intersection would remain at LOS F in 2030.  Therefore, turn lane additions alone will 
not solve the capacity problems at this intersection. 
 
Roundabout 
 
This alternative would replace the existing intersection design with a roundabout.  
Because HCS and Synchro/SimTraffic are not optimal tools for analysis of roundabouts, 
this alternative was analyzed using SIDRA software.  The SIDRA analysis showed that a 
one-lane roundabout would not provide an acceptable level-of-service.  The northbound, 
southbound, and southwest-bound approaches were predicted to operate at LOS E or 
worse during the 2030 PM peak.  The only way to obtain LOS D or better through the 
design year would be to provide two circulating lanes around the majority of the 
roundabout plus a southwest-bound right turn lane, as shown in Figure 7.  This would 
allow for more gaps for approaching vehicles to accept, thus improving the level-of-
service.  As seen on Figure 7, the roundabout alternative would require right-of-way from 
adjacent properties, with the greatest impact being on the parcel located between 
Columbus Avenue and the east leg of Fifth Street.  It should be noted that the geometrics 
shown in Figure 7 represent the minimum possible impacts of the roundabout.  If 
constructed, the approaches would likely be designed with curves to slow approaching 
traffic, thus requiring more right-of-way than implied by Figure 7.  While this option 
does provide a good level-of-service, other options can provide acceptable traffic 
operations for less cost and right-of-way. 
 
Because the concept shown in Figure 7 has two lanes through much of the roundabout, it 
might seem logical that a full two-lane roundabout should be considered.  While a full 
two-lane roundabout would help to reduce southwest-bound queuing on Delaware 
Avenue, such a design would be impractical without improvements on the west leg of 
Fifth Street.  As only one westbound lane enters and leaves the intersection currently, a 
second westbound departure lane would be necessary in order for the roundabout 
alternative to improve traffic flow in the westbound direction.  This would also require 
widening of Delaware Avenue from the Five Points to the US 33 eastbound ramp



Figure 7

Potential Five Points Roundabout

Delaware Avenue Corridor Study
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intersection, in addition to widening or restriping Fifth Street west of the Five Points.  If 
such widening projects were ever planned, a full two-lane roundabout would be a feasible 
and perhaps the best option for this intersection.  However, until such projects are 
planned, a full two-lane roundabout is not practical at this location.    
 
Fifth Street Realignment 
 
Intersections with more than four approach legs are usually inefficient to operate because 
of the number of phases required to serve all the entering roadways.  In this case, the 
Fifth Street approach has the lowest traffic volume, but receives it own exclusive signal 
phase.  Removing the Fifth Street approach would allow the signal to be converted to 
two-phase operation.  Fifth Street could be realigned west of the railroad tracks and 
connect to Columbus Avenue across from Dunham Street, as illustrated on Figure 8.  
While this would reduce the number of signal phases at the Five Points intersection, the 
total traffic volume would be nearly identical, as the majority of the westbound traffic on 
the realigned Fifth Street would be expected to turn right onto Columbus Avenue toward 
the Five Points.  The SimTraffic analysis showed the Fifth Street Realignment would 
dramatically reduce delays, but Five Points would still operate at LOS E. 
 
Dunham Street Extension 
 
If Fifth Street were realigned to intersect Columbus Avenue across from Dunham Street, 
a western extension of Dunham Street could provide relief for the Five Points 
intersection.  Traffic traveling between the residential south side of town and the 
Coleman’s Crossing retail area could bypass the Five Points intersection by using this 
potential new roadway.  In order to divert a substantial amount of traffic, Dunham Street 
would need to be extended to at least Chestnut Street.  For optimal traffic operation at the 
Five Points, Dunham Street would be extended back to the Plum Street/Ninth Street 
intersection.  An abandoned railroad alignment exists in this corridor that would be used 
as the roadway extension.  The City of Marysville owns the right-of-way on this 
unoccupied corridor east of Vine Street.  The corridor is privately owned west of Vine 
Street, but is largely unused, except for on the west side of Chestnut Street where it is 
used as part of an industrial site.  Figure 9 shows the potential corridor for Dunham 
Street extensions.  
 
In the Synchro/SimTraffic analysis on Table 6, it was assumed that 100 vehicles in each 
direction would divert from the Delaware Avenue corridor onto the new Dunham Street 
extension if constructed.  This would not only reduce traffic volumes from the Five 
Points intersection, but would reduce eastbound right turns and northbound left turns at 
the Delaware Avenue/Coleman’s Crossing intersection.  The assumption of 100 diverted 
vehicles is based on Dunham Street being extended only to Chestnut Street (labeled as 
Phase 1 on Figure 9).  If Dunham Street were extended west to the Ninth Street/Plum 
Street intersection (labeled as Phase 2 on Figure 9), it is likely that even more traffic 
would divert from the Five Points intersection.  With the Fifth Street Realignment and the
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Phase 1 Dunham Street extension, Synchro/SimTraffic predicts Five Points would 
operate at LOS C through 2030.  Given that Phase 1 alone would provide acceptable 
operations at Five Points, Phase 2 would not be worth the expense and disruption to 
property owners and businesses in the corridor.  The Phase 2 extension should only be 
considered if the land needed for Phase 2 was vacated in the future.  It is therefore 
recommended that Fifth Street Realignment be constructed and Dunham Street be 
extended west to Chestnut Street only (Phase 1). 
 
Safety Improvements 
 
In the three-year analysis period (2005-2007) of crash data, seven crashes involving 
vehicles turning left into or out of the United Dairy Farmers (UDF) driveway were 
reported.  Most of the crashes occurred while traffic was queued in the southbound left 
turn lane at the Five Points signal and drivers attempted to turn into a gap in the queued 
traffic, only to be hit by moving traffic in another lane.  Complicating this situation is the 
location of the UDF driveway, located on Cherry Street less than 100 feet north of the 
Five Points intersection.  Due to the high number of crashes at this location, it is 
recommended that the UDF driveway be converted to right-in/right-out operation.  (No 
crashes involving right turning vehicles were reported at this driveway.)  Any vehicles 
that currently turn left into UDF can access the gas station via the Fifth Street driveway.  
Vehicles that currently turn left out of the UDF can turn right onto Fifth Street and circle 
the block via Vine Street and Fourth Street in order to access Cherry Street.  Ideally, this 
driveway would also be located further away from the busy Five Points intersection.  If 
the land use were to ever change on this site, it is recommended that the Cherry Street 
access point be relocated to the north edge of the parcel.     
 
Another safety consideration would be the possibility of prohibiting eastbound left turns 
from Fifth Street onto Cherry Street.  The eastbound approach to this intersection features 
a shared through/left turn lane, meaning that the left turns can block the much heavier 
through movement.  This eastbound left turn movement has fewer than 20 peak hour 
vehicles, thus a turn prohibition would not disrupt many drivers.  Furthermore, there are 
several alternate routes that eastbound-to-northbound could divert to if this movement 
were prohibited.  Because few blockages are occurring today, this would not have a 
noticeable effect on the intersection level-of-service.  The left turn prohibition would be 
primarily to prevent rear-end crashes and occasional delays. 
 
Field observations have noted several near-collisions involving southbound vehicles not 
yielding to northbound through vehicles.  There are two factors that contribute to 
southbound drivers having difficulty seeing northbound through vehicles.  The curve just 
south of the intersection probably makes it challenging for southbound drivers to see 
approaching northbound traffic and to tell whether a vehicle has a turn signal on.  
Secondly, because the northbound approach only has one lane, southbound drivers may 
wrongly assume an approaching vehicle is about to turn left.  A northbound through 
vehicle might suddenly go around a stopped left turning vehicle, surprising a southbound 
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driver who assumed it was safe to make a left turn.  While elimination of the Columbus 
Avenue curve would likely have significant property impacts to several parcels, 
providing a northbound left turn lane may only impact one parcel.  Additionally, the turn 
lane would benefit the Five Points intersection capacity.  Because no crashes were 
documented in the last three years, construction of a northbound left turn lane is not a 
high priority.  However, if actual crashes start to occur (instead of the observed near-
collisions), a northbound left turn lane is recommended.    
 
Access Management 
 
The Delaware Avenue corridor was examined to identify access management solutions to 
implement in the study area.  No driveways currently exist on Delaware Avenue in the 
study area east of Charles Lane.  West of Charles Lane, numerous closely-spaced 
driveways are located on Delaware Avenue.  Several properties have multiple access 
points that should be combined for optimal traffic operations.  It is unreasonable to 
consolidate these driveways at this time.  However, when properties redevelop in the 
corridor, sites with multiple access points on Delaware Avenue should be reduced to one 
driveway.  There are two locations where driveways can be realigned with driveways or 
streets across Delaware Avenue.  Another concern in the corridor is the presence of 
driveways near the CSX railroad crossing.  The driveways immediately west of the 
railroad tracks can be eliminated or consolidated.  The driveway east of the railroad 
tracks that serves the Ray Lewis & Son industrial property should not be eliminated 
unless the land use of the property changes.  Even though Ray Lewis & Son has access to 
Cherry Street, it is not desirable to have truck traffic on Cherry Street and force trucks to 
make the hard turns at the Five Points intersection.  Buerger Street also intersects 
Delaware Avenue in close proximity to the railroad tracks.  Buerger Street could be 
closed north of Delaware Avenue to alleviate this situation, diverting traffic to Connolly 
Street.  This may not be desirable because Connolly Street has a narrower street width 
and right-of-way than Buerger Street. 
 
One possible access management solution for this corridor would be to remove the signal 
at the Charles Lane intersection, which is in close proximity to the Coleman’s Crossing 
signal.  Charles Lane could be converted to right-in/right-out operation and backage 
roads could funnel left turns to the Coleman’s Crossing signal.  However, the Coleman’s 
Crossing signal is already predicted to operate at LOS D, with delays nearly at LOS E 
levels (55 seconds per vehicle is the upper limit for LOS D).  Adding inbound and 
outbound left turn volume to this intersection would likely cause unacceptable operations.  
Therefore, converting Charles Lane to right-in/right-out operation is not recommended.  
On the south side of Delaware Avenue, a connection between Charles Lane and Fifth 
Street would be beneficial, especially if the Fifth Street Realignment is constructed. 
 
Figure 10 shows an access management plan for the Delaware Avenue corridor.  The 
items discussed in the previous two paragraphs have been incorporated into the plan.  As
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previously noted, many of the recommendations are not reasonable to implement until 
properties redevelop in the corridor.   
 
Pedestrian/Bicycle Connectivity 
 
Sidewalks are presented throughout much of the Delaware Avenue corridor.  On the 
south side of the street, sidewalks exist from Five Points to Charles Lane and from the 
US 33 eastbound ramps to Watkins Road.  In between Charles Lane and the US 33 
eastbound ramps, pedestrians can utilize sidewalks on the portions of Charles Lane that 
parallel Delaware Avenue.  It is beneficial to have sidewalk located adjacent to the 
YMCA, which likely attracts pedestrian trips.  However, any pedestrians traveling 
between Charles Lane and Coleman’s Crossing have to walk through the 
Starbucks/Quizno’s plaza parking lot.  The section of Delaware Avenue between Charles 
Lane and Coleman’s Crossing should have sidewalk installed adjacent to the south side 
of the street.  
 
On the north side of the street, sidewalks exist from Five Points to Charles Lane and a 
short sidewalk segment exists just west of Coleman’s Crossing Boulevard.  Ideally, 
sidewalks should be present on both sides of Delaware Avenue.  However, there is 
probably limited demand for pedestrian traffic on the north side of the street through the 
interchange and the westbound US 33 ramp interchange features a free-flow slip ramp 
that pedestrians would have to cross.  If funding permits, sidewalks should be installed on 
the entirety length of north side of the street, but it is not necessarily a high priority.   
 
From field observations, bicycle traffic does not currently appear to be a significant mode 
of travel in the Delaware Avenue corridor.  The existing street does not have space for 
bike lanes to be provided.  The existing right-of-way does not have room for a bicycle 
path in addition to the existing sidewalks.  Many of the businesses in the corridor, 
particularly on the south side of the street, have parking lots that extend nearly to the 
sidewalk.  The City of Marysville is currently developing a bicycle plan.  If this corridor 
is identified as a location for future bicycle facilities (bike paths, bike lanes, etc.), then 
Delaware Avenue can be reevaluated to determine the best method of providing the 
recommendations. 
 
Signal System Timing 
 
Using the 2008 volumes, optimized signal timings were developed for the AM and PM 
peak hours.  Currently, the signals in the corridor run on 100-second cycles.  Based on 
optimization from Synchro, the best cycle length for the AM peak hour is 80 seconds.  
The cycle length for the PM peak hour is recommended to remain at 100 seconds.  
Synchro was then used to develop optimal intersection timing, phasing, and offsets.  This 
optimization showed that the eastbound left turn phases at Coleman’s Crossing and at the 
US 33 westbound ramp intersections should be lagging phases.  The remaining left turn 
phases in the network should remain as leading left turn phases.  Appendix D contains 
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the recommended phase splits and offsets for each signal in the study area.  Time-space 
diagrams are also provided in Appendix D.  It should be noted that in some instances, the 
minor street through phases may not be long enough for pedestrians to cross Delaware 
Avenue.  If the minor street pedestrian is called, the signal will have to briefly step out of 
coordination in order to allow for the proper pedestrian crossing time.  Given the limited 
amount of pedestrian crossing activity in corridor, the signals would not be running 
uncoordinated often. 
 
 
Recommendations 
 
The following improvements are recommended for the Delaware Avenue corridor.  Most 
of these recommendations can be found on Figure 11. 
 

 Relocate northbound and southbound left turn detectors on Watkins Road to 
provide second-car or third-car detection for left turn phases 

 
 Construct two additional approach lanes on US 33 westbound exit ramp 

 
 Construct one additional approach lane on US 33 eastbound exit ramp 

 
 Improve signage/pavement markings on westbound approach to Coleman’s 

Crossing Boulevard intersection to warn of left lane being forced off 
 

 Provide two southbound lanes on Coleman’s Crossing Boulevard to Wal-Mart to 
allow for improved lane balance on westbound left turn lanes 
 

 Monitor southbound Coleman’s Crossing Boulevard approach traffic volumes and 
crashes 

o If a pattern of northbound or southbound left turn crashes develops, the 
southbound left turn lane should be realigned directly across from the 
northbound left turn lane (eliminating the median) 

o If traffic volumes increase on the southbound approach, the existing 
median should be used to provide an additional approach lane 

 
 Widen Delaware Avenue to provide two eastbound lanes from approximately 300 

feet east of the CSX railroad tracks to the existing two-lane eastbound section 
 

 Implement Fifth Street Realignment, as shown in Figure 8 
 

 Implement Phase 1 of Dunham Street Extension, as shown in Figure 9 
 

 Convert United Dairy Farmers driveway on Cherry Street to right-in/right-out 
operation, and potentially move driveway north if future opportunity exists 
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 Add northbound left turn lane on Columbus Avenue 

 
 Prohibit eastbound left turns at Five Points intersection 

 
 Implementation of access management, such as the plan provided on Figure 10, 

when properties redevelop in the Delaware Avenue corridor 
 

 Construct sidewalk on south side of Delaware Avenue between Charles Lane and 
Coleman’s Crossing intersections 

 
 Implement signal timing and phasing changes as outlined in Appendix D 
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Appendix A 
 

Traffic Counts 
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Appendix B 
 

HCS Reports 
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Appendix C 
 

SimTraffic Reports 
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Appendix D 
 

Signal Timing Plans 










