GRPC INTERSECTION STUDY HARRISON COUNTY, MS

Section 3 Canal Road and 16™ Street

3.1 Existing Conditions

The intersection of Canal Road and 16™ Street is an unsignalized three-leg intersection. The typical
section of Canal Road changes across this intersection, from a two-lane roadway north to a 4 lane
divided roadway south. No southbound left turn lane is provided, however there is a gored area that
can provide storage for one vehicle in the middle of the intersection due to the widening of Canal
Road. The northbound right lane becomes a channelized right turn lane drop at 16™ Street and
continues as a dedicated right turn lane for the Love’s Travel Stop.

16" Street serves as a secondary frontage road, with several trucking related industries. In addition,
16™ Street provides secondary access to the Gulfport Sportsplex, a 250 acres recreation park which
includes the Gulf Islands Water Park.

The primary traffic generator at this intersection is the Love's Travel Stop, with conveniences for
truck drivers including extended parking, shower facilities and a restaurant. There are also fueling
stations for trucks and passenger vehicles. Truck traffic enters and exits from a single driveway on
16™ Street 500 feet east of Canal Road. Passenger vehicles have two access points, one on 16™
Street approximately 200 feet east of Canal and one on the Service Road approximately 300 feet
southeast of 16" Street.

The Service Road intersects 16™ Street less than one hundred feet east of the intersection of Canal
Road and 16" Street. This two-lane service road provides access to several trucking facilities, in
addition to the Gulf Islands Water Park.

An Exxon service station is currently under construction in the northeast quadrant of this
intersection. The property to the west of the intersection is currently undeveloped. There is an
unpaved driveway to access this property, aligned with 16" Street. During several field visits,
seasonal vendors were located in the area of this driveway selling produce and other similar
products.

In addition to the roadways and traffic generators in the immediate vicinity of the intersection, the
westbound 1-10 ramps affect the operations of the Canal Road and 16™ Street intersection. The
westbound off-ramp to northbound Canal Road is yield control less than 600 feet south of the
intersection. This abbreviated distance is a problem when the truck queuing for Love’s extends
south on Canal Road. Vehicles are also often traveling at high speeds when exiting the interstate in
this near free-flow condition.

Neel-Schaffer staff collected a 12-hour turning movement count at the intersection of Canal Road
and 16" Street in Spring 2009. Reports were run to identify the traffic volumes present during the
morning and afternoon peak hours of the day. These volumes were used to evaluate the existing
conditions and to evaluate potential solutions for this location.

The existing conditions at Canal Road and 16" Street and the AM and PM peak hour traffic counts
for the intersections are shown graphically in Figure 3.1.
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3.2 Evaluation of Existing Conditions

The existing peak hour traffic volumes were evaluated using the HCS+ computer models for the
Year 2009 performance of the Canal Road/16™ Street intersection. The Year 2009 traffic volumes
are shown to operate with substantial delays on the minor street during the PM peak hour. The
following illustration displays the results of the analyses.

Figure 3.2 — Existing Intersection Level-of-Service
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3.3 Traffic Signal Warrants

Signal warrants were evaluated for the intersection using the existing traffic volumes. Section 1.4
contains an overview of the eight MUTCD warrants that may be utilized to justify the installation of a
traffic signal. The intersection of Canal Road and 16" Street does meet the three vehicular volume
reduced warrants (Eight-Hour, Four-Hour, and Peak-Hour).

Because this intersection is outside any municipal boundary, the population in a specified area was
used to determine whether the intersection could be evaluated with reduced warrants. Utilizing the
MULTIPLAN data, a thirty-five (35) square mile area surrounding the intersection was selected. The
2000 Census data for the thirty-five square mile area yielded a population of approximately 7,600.
Since the population of the area being less than 10,000, reduced warrants were used for the
analysis.

3.4 Traffic Projections

The intersection of Canal Road and 16" Street has been studied numerous times over the years but
continues to be a major traffic concern with the interaction of the tractor trailers and passenger
vehicles. Canal Road is the signed truck route from the interstate which directs truck traffic to the
State Port. The exit is one of the few along the Interstate 10 corridor in Mississippi with multiple
facilities for tractor trailers, including truck stops with driver conveniences and extending parking as
well as repair/service companies.

In 1996, the Mississippi Department of Transportation (MDOT) began the environmental assessment
process to develop a plan to construct a new roadway between 1-10 and the State Port, commonly
referred to as MS Highway 601 or the Canal Road-Port Connector. In the beginning of 2010, the
first phase of construction is scheduled to go to bid. The initial phase will construct the new roadway
from just south of I-10 to 30™ Street and may take up to 5 years. By the end of the first quarter of
2011, the second phase of construction is scheduled to go to bid. The second phase, which may
take up to 7 years to construct, includes the construction of a new Interstate 10 interchange and
modifications to the existing Canal Road interchange. The estimated completion date for the full
opening of this roadway is 2018.
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The interchange construction, including the new MS Highway 601 ramps and the modifications to
the existing Canal Road ramps, will require the acquisition of right-of-way. Before advertising a
phase of the project for construction, all right-of-way necessary for that phase of construction must
be acquired. This is an important point in the development of future traffic volumes. A number of
the commercial properties along 16" Street and the Service Road, between Canal Road and the
Gulfport Sportsplex, will be affected by this new roadway project. Additionally, the Service Road that
currently runs parallel with 1-10 will be discontinued from 16™ Street to a point south of the Gulfport
Sportsplex. 16" Street will act as a service road, and instead of terminating at the entrance to the
Sportsplex, the roadway will curve south and then east and continue along the existing Service Road
alignment.

The through traffic on Canal Road is not anticipated to be impacted by the construction of MS
Highway 601. At this time, there are no immediate plans for the extension of MS Highway 601 to
Landon Road or points further north. This area of the County is expected to maintain the growth that
has been occurring in the past years as residents move away from flood prone areas to the south.
Three GRPC count stations were identified as the basis for determining the projected traffic growth
on Canal Road in the vicinity of this intersection. Table 3.1 contains the Average Daily Traffic
(AADT) volumes at the three count stations, as well as the average annual growth rate for the
previous five and ten year period.

Table 3.1 — Historical Average Daily Traffic Volumes

Year 5 Year 10 Year

Annual | Annual
1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | Growth | Growth

CanaI:Road south of:Robinso:n Road:

3.0% 5.0%
4,000 4,000 4,100 4,100 4,100 @ 5,600 5,600 5700 6,500 & 6,500
CanaIERoad r;orth of I10 1% 7 4%
5,400 5,400 6,000 6,100 7,800 & 7,800 @ 7,800 7,800 11,000 A 11,000
CanaI:Road r]orth of Tlllman Road 5.4% 4.7%

8,200 8,900 10,000 10,000 12,000 10,000 12,000 12,000 13,000 13,000

Future traffic volumes were forecasted to the Year 2010 (short term) and Year 2015 (long term)
based on historical data and the proposed MS Highway 601 roadway project. A 5% compound
annual growth rate was used to forecast the Year 2010 traffic volumes at all approaches to the
intersection. The Year 2015 traffic volumes were also forecasted with a 5% compound annual
growth rate, however the 16" Street volumes were reduced by 75% to account for the potential
reduction in commercial businesses impacted by the right-of-way for the interchange ramps.

3.5 Evaluation of Potential Improvements

Several improvement scenarios were developed for consideration as potential improvements to the
intersection of Canal Road and 16" Street.

Traffic Signal Installation

The traffic volumes at this intersection satisfy the reduced volume warrants for the installation of a
traffic signal. As a consideration for a short term improvement, a capacity analysis was conducted
based on the Year 2010 projected traffic volumes with the installation of a traffic signal and the
existing geometrics of the intersection.
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Table 3.2 —Traffic Signal Level-of-Service

Signalized Level-of-Service — Delay (sec/veh)
Intersection | Northbound | Southbound | Eastbound | Westbound Total
Short Term Year 2010
AM Peak A-37 A-6.1 - B-10.0 A-58
PM Peak A-85 A-42 - C-289 B-10.6

The level-of-service at the intersection is anticipated to be improved for the westbound and
southbound movements with the installation of a traffic signal. An insignificant delay is introduced to
the northbound movement that currently operates free-flow with no delay.

The intersection of Canal Road and 16™ Street is less than 600 feet north of the signalized
intersection of Canal Road and the I-10 Westbound ramps. To operate efficiently, MDOT
recommends a minimum spacing of 1,325 feet between signalized intersections. It is possible for a
design variance to be granted to permit the reduced spacing. If a traffic signal is installed, it will
need to operate in a coordinated system with the intersections at the westbound ramps and the
eastbound ramps. The existing traffic signal equipment at these two locations may not be hardwired
directly, and may be operating with an offset timing. This type of coordination can work effectively,
but it is likely to be less effective with the addition of a third traffic signal.

Roundabout

A roundabout was considered as an alternative to the typical intersection improvements. With the
four-lane boulevard section to the south and the two-lane section to the north, the intersection could
be constructed as an urban one-two lane roundabout with splitter islands at the approaches. Special
consideration would also need to given to the number of trucks that enter this intersection, so that
the design will provide adequate width for the turning radii required for semi trucks.

The major conflicting movements at this intersection are the westbound left turns and the
northbound approach. A roundabout could be constructed with a channelized northbound right that
eliminates without yield condition for the right turns. Typically, the vehicle waiting to enter the
roundabout must yield to the vehicle that is already in the roundabout. This means that the
westbound left will still be required to yield to the northbound through vehicles.

Realignment of the Service Road east of Love’s

The Service Road currently intersects 16" Street less than 100 feet east of Canal Road. Vehicles
that exit from the Service Road are required to make any movement onto Canal Road in two phases,
stopping at both stop signs. If the queue on 16™ Street extends east of the Service Road, additional
delay is introduced, as a vehicle must wait until the queue shortens or wait for another vehicle to
allow a merge into the queue.

To maintain full access to the Service Road and improve the delay at 16™ Street and Canal Road,
there may be benefits to relocating the Service Road along a new alignment east of Love’s. This
new alignment would however require the acquisition of right-of-way.

There is a connection between the Service Road and 16" Street approximately 0.4 miles east of
Love’s. Between a potential new connection and the existing connection, there are eleven
properties, of which only four have exclusive access to the Service Road, and two of those are
undeveloped.
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Alternate Access for Love’s Truck Traffic

Love’s vehicular traffic currently has two access points, one on 16™ Street and one on the Service
Road. The tractor trailers enter and exit from a single access point on 16" Street, approximately 500
feet east of the Canal Road and 16™ Street intersection. The layout of the site extends to the limits
of the property. According to the 2008 Harrison County tax maps, a 1-acre lot adjacent to the site in
the southeast corner is also owned by Love's Travel Center, however it is unimproved and
unutilized.

The Love’s Travel Center is fronted by the Service Road to the west and south, private property to
the east and 16™ Street to the north. Half of the frontage along the Service Road is adjacent to the
vehicular portion of the site. The remainder of the frontage is adjacent to truck parking areas or
circulation areas around the fuel pumps. The trucks park all along the east property line, and the
north frontage on 16" Street is taken up by two driveways (one vehicular, one truck) and a retention
pond.

The goal behind creating an alternate access for truck traffic is to separate the ingress and egress
movements and possibly create more stacking or queuing within the site.

The frontage along Service Road provides the most area where a second access point may be
considered. It must be limited to ingress only, or require exiting trucks to utilize the connection to
16™ Street 0.4 miles to the east and not allow left turning trucks at 16™ Street and the Service Road.
The turn from Canal Road to the Service Road requires nearly a 170° turn. A turn that large is going
to require about 100’ of width for a WB-67 Interstate Semi-Trailer. To provide that width, the turn
from Canal Road to the Service Road will have to be relocated south approximately 200 feet away
from the existing intersection. The Service Road would still need to be maintained from the new
turning point to 16™ Street to allow trucks southbound on Canal Road to access the site. The access
point on the Service Road could be designated as the entrance, and the existing driveway on 16™
Street would be designated as exit only.

Alternate access points anywhere else on the property would require a major adjustment to the
existing truck parking and an easement or acquisition from an adjacent parcel.

Northbound Approach Improvements

A major concern that involves the truck traffic is when the Love’s Travel Center is close to capacity
and there are trucks backed up onto 16" Street, Canal Road and possibly even the 1-10 westbound
off-ramp. This problem effects the operation at both the Canal Road and 16™ Street intersection, as
well as the intersection at Canal Road and the westbound ramps. The ramp from the interstate to
northbound Canal Road is a channelized right turn that is yield control approximately 200’ north of
the traffic signal.

To add to the concern, there is no northbound left turn lane at the Canal Road intersection to access
the westbound on-ramp. This means that one of the northbound through lanes operates as a
defacto left turn lane. This situation creates a major weaving movement. Vehicles approaching the
westbound ramps with intent to continue north towards 16™ Street must use the right through lane to
travel through the signalized intersection, and then weave back to the left through lane to continue
north past 16" Street. In the area of the second weaving movement for the through traffic, there are
also the vehicles exiting the ramp that must weave one or two lanes to either turn right on 16" Street
(one weave) or continue north of Canal Road (two weaves). And in the midst of this weave area,
there is also a roadway transition from a four-lane roadway to a two-lane roadway.

The tractor trailers only compound the issue.
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The proposed plan for the MS Highway 601 will move the ramp intersection further north away from
the I-10 overpass and reconstruct the ramps at Canal Road as a “urban interchange”, where the exit
and entrance ramps align across one intersection. The recommendation to reconstruct the ramps
has been made in past studies, and as a result there are also design plans to reconstruct this “urban
interchange” that do not include the adjacent MS Highway 601 ramp construction. The MDOT has

the designs plans that can be readily utilized, but there is no identified funding source for this
improvement.

Southbound Left Turn Lane

The Mississippi Department of Transportation Roadway Design Manual outlines five warrants for the
installation of left turn lanes, of which, three may be applicable to this intersection.

1. Atany unsignalized intersection on a 2-lane highway which satisfies the following criteria;

800 = |
e | |
= \\\ \ \ ! , =TOTAL ADVANCING
s TRAFFIC VOLUME
100 I | | N S

| INCLUDING ALL
LEFT-TURN TREATWENT | TURNING TRAFFIC
T
WARRANTED | W =TOTAL OPPOSING
| TRAFFIC VOLUME
600 | ] INCLUDING  ALL

TURNING TRAFFIC

5% LEFT-TURNS IN v,

500 k

Existing Year 2009

400 =

%

Va | Vo | | eits

300 |==

AM Peak | 491 | 227 | 5%

PM Peak | 305 | 678 | 5%

200

Wy~ OPPOSING VOLUME (VPH) DURING DESIGN HOUR

CLEFT-TURN
100 [ TREATMENT

|

|
100 200 300 400 500 600 700 800
Vg = ADVANCING VOLUME (VPH) DURING DESIGN HOUR

2. At any intersection where a capacity analysis determines a left turn lane is necessary to
meet the level-of-service criteria; or

3. At any intersection where the accident experience, existing traffic operations, adverse

geometrics (e.g. restricted sight distance) or engineering judgment indicates a significant
hazard related to left-turning vehicles.

The existing Year 2009 traffic volumes do not warrant the installation of a southbound left turn lane.
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3.6 Short Term Intersection Improvement Recommendations

The primary objective of the short term recommendation is to improve the 1% minute average delay
for vehicles on 16™ Street in the PM Peak hour. In order to accomplish this, the driver waiting to turn
onto Canal Road either needs larger gaps between approaching vehicles or needs to be able to turn
into the smaller gaps with more confidence. The gaps between approaching vehicles from the south
vary because the exit ramp to northbound Canal Road is not controlled by the intersection.
Therefore, this ramp is recommended to be reconstructed so that all right turning traffic onto Canal
Road is directed through the traffic signal.

The adjacent roadway will also benefit from the construction of a northbound left turn lane onto the
westbound I-10 entrance ramp. Currently, the left through lane acts as a defacto left turn lane during
hours of peak turning volumes. An exclusive left turn lane will allow through traffic to utilize both
through lanes. It will also serve to increase the potential queuing length that may be needed during
periods of high volume at the Love’s Travel Center. The right through lane can become a defacto
right turn lane for 16™ Street, and still maintain one left turn lane, one through lane and one right lane
at the westbound 1-10 ramp intersection.

Because of all the weaving movements between the westbound ramp and 16™ Street, northbound
drivers are often changing lanes rapidly or at the last minute when traveling through the intersection
at 16™ Street. Vehicles can be observed making a last minute lane change at the intersection.
Those familiar with the confusion surrounding the intersection often wait to turn from 16™ Street onto
Canal Road until it is certain that the northbound approaching vehicle has committed to the lane they
are in. To instill more confidence in the driver turning onto Canal Road, northbound approaching
vehicles should be forced to commit to the correct travel lane further away from the intersection. To
achieve this, it is recommended that the right turn lane, instead of transitioning northwest with the
through lane, be extended due north and tie in to 16™ Street at a 90° angle. This will move the
decision point approximately 200 feet south of the intersection and require northbound drivers to
commit to one lane or the other.

The separation between the right turn lane and the through lane cannot be made with only asphalt
and striping, as this will not be as effective as needed. A raised division is necessary. This will also
improve the sight distance for vehicles from 16™ Street that wish to turn onto Canal Road. Drivers
will no longer have the right-turning vehicles blocking the view of approaching traffic.

If the right turn lane is straightened up to 16" Street, it will have an impact on the turning radius for
vehicles north on Canal Road making right turns onto the Service Road. It is recommended that the
Service Road be abandoned from 16™ Street to just east of the Love’s east property line. A cul-de-
sac will need to be constructed to provide an area for vehicles to turn around. The closing of the
intersection of 16™ Street and the Service Road will prove beneficial when the Exxon station opens
across 16™ Street. The more access points that exist in an area, the greater the number of
conflicting movements.

16" Street adjacent to the Love’s Travel Center, is also recommended to be restriped to increase the
visibility of the travel lanes and better designate the right turn only lane.

The recommended improvements are illustrated in Figure 3.3.
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The existing configuration of the intersection is very unique. Because it is free-flow on Canal Road
and stop controlled on 16™ Street, the evaluation of the delay is based on the southbound left turn
and the westbound approach (the conditions that must yield of stop at the intersection). The
recommended improvements at the intersection only change the configuration of the northbound
right turning movement, which is a free-flow movement. The computer models that are used to
evaluate the delay and level-of-service can not quantify the level of improvement that is expected.
The recommended improvements are however anticipated to improve the operation and safety of
the intersection.

It should be noted that the plans for the MS Highway 601 interchange, which include the
reconstruction of the Canal Road ramps, were considered when developing recommended
improvements for this intersection. At some point in the future, when the Canal Road ramps are
reconstructed to the north, it is anticipated that the channelized westbound right turn ramp will need
to be temporarily tied in with the traffic signal for the construction of the new ramps to take place.
The recommendation to reconstruct the westbound right turn exit ramp should not negatively affect
the future construction plans, but instead promote what is anticipated to occur. Also, when the
construction of the MS Highway 601 interchange begins, there will no longer be a Service Road
adjacent to the 1-10 corridor in the vicinity, as 16™ Street will serve as a new “service road”. The
closure of the piece of Service Road that is recommended is only anticipated to detour two active
commercial businesses and not eliminate access.

An estimated construction cost for the short term improvements is included in Table 3.3.

Table 3.3 — Short Term Improvements Cost Estimate

Item Description Cost

Clearing and grubbing $5,000.00
Removal ltems $25,000.00
Mobilization $20,000.00
Maintenance of Traffic $20,000.00
Earthwork $42,500.00
Crushed Limestone $47,500.00
Asphalt Paving $80,000.00
Concrete Paving $20,000.00
Curb and gutter $20,000.00
Drainage Improvements $20,000.00
Signing and striping $15,000.00
Erosion Control $5,000.00
Subtotal $320,000.00
Contingency — 10% $32,000.00

TOTAL $352,000.00
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3.7 Long Term Intersection Improvement Recommendations

By the Year 2015, the new MS Highway 601 interchange is likely to be under construction and the
businesses in the area that are affected by the construction will no longer be in place. A shift in the
traffic or even a reduction in the volumes on 16™ Street is anticipated. The needs of this intersection
are likely to change.

The existing traffic volumes at the intersection of Canal Road and 16™ Street satisfy the three
vehicular volume warrants to justify the installation of a traffic signal. A future traffic count is
recommended to verify the volumes are present to warrant the installation of a traffic signal.

If the progress of the MS Highway 601 interchange is slowed or halted, it is recommended to move
forward to reconstruction the ramps at I-10 (east and westbound) to a “urban interchange” and
upgrade the traffic signal equipment, to include the latest equipment and mast arms. The short term
recommendations are only meant as a temporary fix. The operations at the intersections will
improve if the exit and entrance ramps are aligned. The footprint of the intersection will be reduced,
thereby reducing the time it takes to travel through the intersection, reducing the signal timing and
reducing the delay.

If a traffic signal is still warranted at the Canal Road and 16™ Street intersection, it is recommended
to be interconnected with the traffic signals at the 1-10 ramps. Also, a southbound left turn lane at
16" Street is recommended, either when future volumes warrant or if a traffic signal is installed.

The recommended improvements are illustrated in Figure 3.4.

The estimated cost to install a traffic signal and southbound left turn lane at this intersection is

provided in Table 3.4. The cost estimate does not include the cost associated with the ramp
construction.

Table 3.4 —Long Term Improvements Cost Estimate

Item Description Cost

Clearing and grubbing $5,000.00
Mobilization $20,000.00
Maintenance of Traffic $20,000.00
Earthwork $8,000.00
Crushed Limestone $9,000.00
Asphalt Paving $24,000.00
Drainage Improvements $5,000.00
Signing and striping $5,000.00
Traffic Signa; $200,000.00
Erosion Control $5,000.00
Subtotal $301,000.00
Contingency — 10% $30,100.00

TOTAL $331,100.00
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Section 3 Appendix

e Year 2009 Traffic Count Data
e Year 2009 HCS2000 Analysis
o Traffic Signal Warrant Analysis
e Traffic Volume Projections

e Year 2015 SYNCHRO Analysis for Potential Improvements
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