GRPC INTERSECTION STUDY HARRISON COUNTY, MS

Section 2 Canal Road and Landon Road

2.1 Existing Conditions

The intersection of Canal Road and Landon Road is a signalized four-leg intersection. No auxiliary
turn lanes are present at this location. The traffic signal has been in place for approximately three
years. Prior to its installation, the intersection operated as a four-way stop controlled intersection.
The increase in residential development to the north has decreased the capacity of this intersection.

The parcel in the northeast corner of the Canal Road and Landon Road intersection is a Coast
Electric Power Association substation. Family Market, a convenience store with fueling stations, is
located in the southeast corner of the intersection, with driveways on Canal Road and Landon Road.
The northwest corner is an undeveloped wooded residential ot and the southwest corner is a vacant
commercial property with a gravel parking area.

Canal Road is signed as the truck route for loads over 40,000 pounds. There are signs on Landon
Road eastbound and westbound restricting trucks over this weight. This restriction allows maximum
weighted single-unit (two-axle) trucks and underweighted semi-trucks to utilize Landon Road. For
comparison, the federally mandated maximum weight is 80,000 pounds, unless an overweight
permit is obtained.

The posted speed limit on Landon Road and Canal Road northbound is 35 mph. The posted speed
limit on Canal Road southbound is 30 mph.

Observations in the field included a “cluttered” street corner with various signs and advertisements
that may be a visual distraction to drivers in the area. The southwest corner of the intersection has
modified drainage boxes with grates that may not be adequately constructed for vehicular traffic.

Neel-Schaffer staff conducted a 12-hour turning movement count at the intersection of Canal Road
and Landon Road. The counts were collected 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 Landon Road and the AM and PM peak hour traffic
counts for the intersections are shown graphically in Figure 2.1.
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2.2 Evaluation of Existing Conditions

The existing peak hour traffic volumes of the Canal Road and Landon Road intersection were
evaluated using the SYNCHRO computer models for the Year 2009 performance. The Year 2009
traffic volumes are shown to operate with acceptable delays at the intersection of Canal Road and
Landon Road. The following illustration displays the results of the analyses.

Figure 2.2 — Existing Intersection Level-of-Service

Level of Service A B c D E F
Delay (sec/veh)| 1-10 10- 20 20-35 35-55 55- 80 > 80
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Southbound : AN TR eeNG
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Overall AM 9 sec/veh B AV Peak
Intersection PM 16 sec/veh PM Peak

2.3 Traffic Projections

Future traffic volumes were forecasted to the Year 2010 (short term) and Year 2015 (long term)
based on historical data. Four GRPC count stations were identified as the basis for determining the
projected traffic growth at this intersection. Table 2.1 contains the Average Daily Traffic (AADT)
volumes at the three count stations in the vicinity of this intersection, as well as the average annual
growth rate for the previous five and ten year period.

Table 2.1 — Historical Average Daily Traffic Volumes

Year 5 Year | 10 Year
Annual | Annual
1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | Growth | Growth
Canal Road north of 1-10 7 1% 7 4%
5400 5,400 | 6,000 | 6, 100 7800 7800 1 7,800 7,800 11,000 | 11,000
Canal Road south of Robmson Road 3.0% 5.0%
4,000 | 4,000 | 4,100 | 4,100 | 4, 100 | 5600 : 5,600 ;| 5,700 ; 6,500 @ 6,500
Landon Road west of Canal Road 4.8% 3.7%
3,000 | 3,000 | 3,200 | 3,400 @ 3,400 | 3400 : 3,400 | 3,400 ;| 3,400 @ 4,300
Landon Road west of Old nghway 49 6.6% 9.3%
3,300 | 3,300 ; 3,400 | 5,700 | 5,800 | 5800 7,200 | 7,200 ; 7,200 @ 8,000

Based on the historical traffic counts in the area, a 5% compound annual growth rate was also used
to forecast traffic at the intersection to account for unidentified future developments.

Proposed developments and projects within the study area were also considered. The Harrison
County Director of Zoning identified a 400 home single family residential development that is
proposed southwest of this intersection that may impact the operations. The development will have

2-3
Neel-Schaffer, Inc.
South MiSSiSSippi G:\projects\7000\7604 GRPC Intersections\Report\Sec2_Canal_Landon.doc



GRPC INTERSECTION STUDY HARRISON COUNTY, MS

access via Hutter Road, which is approximately 0.4 mile west of Canal Road on Landon Road and
0.4 mile south of Landon Road on Canal Road. The estimated trip generation for this 400 home
development was calculated based on the Institute of Transportation Engineers Trip Generation,
Eighth Edition. AM and PM Peak hour volumes for Land Use 210, Single Family Detached Housing,
were assigned to the roadway network based on the location and proximity of potential origin and
destination points.

Another element affecting traffic is the future University of Southern Mississippi (USM) Cross Creek
campus, which is proposed approximately 1.5 mile west of this intersection on Landon Road. This
200 acre campus is planned to accommodate up to 5,000 students in the initial phase of
development. The current enroliment at the Long Beach campus is approximately 2,500 students. If
the student enrollment should exceed 5,000 students, additional capacity may be added to the Cross
Creek campus in two more phases to accommodate up to 12,000 students.

The estimate trip generation for the USM Cross Creek campus was calculated, based on a 5,000
student enrollment, uses the rates and formulas provided in the Institute of Transportation Engineers
Trip Generation, Eighth Edition. AM and PM Peak hour volumes for Land Use 550,
College/University, were assigned to the roadway network based on the location and proximity of
potential origin and destination points. The exact location of the campus site and driveway
connections were approximated for use in the site traffic trip assignment.

The Canal Road-Port Connector project (MS Highway 601) was also considered when developing
traffic volumes for the future year conditions. The portion of this new roadway project from Interstate
10 to 30" Street is likely to be under construction by Year 2015. At this time, there are no
construction plans that indicate a connection north to Landon Road or beyond. The traffic patterns
for the Canal Road and Landon Road intersection are not anticipated to be impacted by the
construction of MS Highway 601.

The summary of the peak hour projected volumes and the trip generation estimates for the two

proposed developments are provided in the appendix of this section.

2.4 Evaluation of Potential Improvements

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

No-Build without Proposed Developments

The Year 2015 traffic volumes with only the 5% background growth were analyzed based on the
existing conditions at the intersection. The results of this analysis are provided in the following table.

Table 2.2 — No Build, Existing Conditions Level-of-Service

Signalized Level-of-Service — Delay (sec/veh)
Intersection | Northbound | Southbound | Eastbound | Westbound Total
Existing Year 2009
AM Peak A-5.0 A-97 B-11.1 B-104 A-9.2
PM Peak B-179 A-93 B-14.8 B-17.2 B-15.6
Long Term Year 2015 (Background growth only)
AM Peak A-53 B-135 B-16.4 B-149 B-126
PM Peak D-43.1 A-10.0 Cc-231 E-588 D-37.0
2-4
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Signal timings were optimized for the Year 2015 volume to generate the most efficient overall level-
of-service for the intersection. With only the background 5% annual growth, the traffic volumes at
the intersection are anticipated to reach undesirable levels-of-service in the PM Peak hour.

No-Build with Proposed Developments

The Year 2015 traffic volumes with the background growth and the committed projects were
analyzed based on the existing conditions of the Canal Road and Landon Road intersection. The
results of this analysis are provided in the following table.

Table 2.3 — No Build, Committed Development Level-of-Service

Signalized Level-of-Service — Delay (sec/veh)
Intersection | Northbound | Southbound | Eastbound | Westbound Total
Existing Year 2009
AM Peak A-5.0 A-97 B-11.1 B-104 A-9.2
PM Peak B-179 A-93 B-14.8 B-17.2 B-15.6
Long Term Year 2015 + Committed Developments
AM Peak C-25.1 C-274 C-329 c-28.1 C-282
PM Peak F-2145 B-14.6 E-70.8 F-217.4 F—154.2

With the addition of the residential development and the USM Cross Creek Campus, the level-of-
service is anticipated to be negatively affected by the increase in traffic volumes. The northbound
approach is estimated to experience an average 3.5 minute delay per vehicle in the PM Peak hour,
while the average delay for the intersection is estimated at be approximately 2.5 minutes per vehicle.
If the proposed developments move forward, the no-build alternative is not an option for this
intersection.

Left turning volumes are anticipated to exceed 100 vehicles per hour for the northbound and
southbound approaches in the AM Peak hour, and for the northbound and westbound approaches in
the PM Peak hour.

Auxiliary Left Turn Lanes

In the Year 2015, the westbound left turning volume is estimated to reach 99 vehicles in the PM
Peak hour. The southbound left turning volume is estimated to reach 102 vehicles in the AM Peak
hour. According to the AASHTO A Policy on Geometric Design of Highways and Streets, a left turn
lane should be considered where vehicles exceed 100 vehicles per hour at signalized intersections.

If a left turn lane is to be constructed on any particular approach, the opposing approach should also
be considered for a left turn lane in order to maintain lane alignments across the intersection. Since
the westbound and southbound may benefit from the construction of a left turn lane, the entire
intersection was analyzed with left turn auxiliary lanes on all approaches.

The estimated peak hour traffic volumes (with committed projects) were evaluated using the
SYNCHRO computer models for the Year 2015 performance of the intersection.  The potential
improvements evaluated include the addition of auxiliary left turn lanes at each intersection
approach, coupled with a protected/permitted phasing on all approaches. The results of this
analysis are provided in Table 2.4.

Neel-Schaffer, Inc.
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Table 2.4 — Left Turn Lanes Level-of-Service

Signalized Level-of-Service — Delay (sec/veh)
Intersection | Northbound | Southbound | Eastbound | Westbound Total
Long Term Year 2015 No Build
AM Peak C-25.1 C-274 C-329 c-28.1 C-282
PM Peak F-2145 B-14.6 E-708 F-217.4 F—154.2
Long Term Year 2015 with Left Turn Lanes (protected/permitted phasing)
AM Peak B-17.8 Cc-318 D-421 C-285 C-30.2
PM Peak D-43.2 C-23.0 D-49.8 E-64.7 D-457

For the AM Peak hour, the overall intersection delay is slightly increased by 2 seconds, and only the
northbound movement benefits from the construction of left turn lanes. This can be attributed to the
northbound left turning movement having designated time in the signal cycle to turn in front of the
heavy southbound commuter volume. In the PM Peak hour, the Year 2015 traffic volumes are
shown to operate more effectively with the addition of auxiliary left turn lane.

Additional analysis was performed to attempt to achieve an improved level-of-service with the
construction of the left turn lanes. In this scenario, only permitted phasing was implemented at each
intersection approach. The results of this analysis are provided in Table 2.5.

Table 2.5 — Improved Left Turn Lanes Level-of-Service

Signalized Level-of-Service — Delay (sec/veh)
Intersection | Northbound | Southbound | Eastbound | Westbound Total
Long Term Year 2015 No Build
AM Peak C-25.1 C-27.4 C-329 c-28.1 C-282
PM Peak F-2145 B-14.6 E-708 F-217.4 F-154.2
Long Term Year 2015 with Left Turn Lanes (permitted phasing)
AM Peak B-159 A-10.0 B-15.8 B-12.0 B-13.0
PM Peak B-18.6 A-6.7 B-18.3 C-276 B-185

The results of this analysis illustrate that the left turn lanes coupled with permitted left turn phasing at
each approach is most effective in improving level-of-service and decreasing delay in Year 2015.

Auxiliary Right Turn Lanes

Future thought was also given to the construction of right turn auxiliary lanes. As an example, a
northbound right turn lane would be the most critical to improving the operations of this intersection,
however, it is also the quadrant that is the most restrictive. The existing northbound right turn
volume is 109 vehicles in the PM Peak hour and is the highest right turning volume of the
intersection. The Year 2015 right turn volume is estimated at 150 vehicles in the PM Peak hour,
without the committed projects of the Cross Creek campus or the 400 home residential
development. This critical movement may benefit from the construction of a right turn lane and
improve the overall operation of the intersection.

The Year 2015 volumes were analyzed with the addition of a northbound right turn lane, as well as
the left turn lanes at each approach. The results of the analysis are shown in Table 2.6.
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Table 2.6 — Right Turn Lane Level-of-Service

Signalized Level-of-Service — Delay (sec/veh)
Intersection | Northbound | Southbound | Eastbound | Westbound Total
Long Term Year 2015 with Left Turn Lanes
AM Peak B-159 A-10.0 B-15.8 B-12.0 B-13.0
PM Peak B-18.6 A-6.7 B-18.3 C-276 B-185
Long Term Year 2015 with Left Turn Lanes and NB Right Turn Lane
AM Peak B-15.6 A-10.0 B-15.8 B-12.0 B-129
PM Peak B-126 A-7.9 B-13.8 B-17.1 B-13.0

The results of the analysis show that the average vehicle delay can improve with the construction of
a northbound right turn lane. As future developments come forward in the proximity of this
intersection, additional right-of-way may need to be considered to accommodate right turn lanes at
all approaches.

2.5 Short Term Intersection Improvement Recommendations

There are no immediate needs for geometric improvements at this intersection, as the need for
improvements is based on future development and growth in this area. A capacity analysis was
performed on Year 2010 traffic volumes to confirm that no roadway improvements are necessary
within the next year. Improved timings were developed based on the Year 2010 traffic volumes to
shorten the cycle length and decrease delay. A reduced cycle length may promote obedience to the
traffic signal display, as red light running was observed in the field. The results of the analysis and
timing data are provided in the appendix of this section.

The traffic signals may also benefit from the installation of backplates, especially on Landon Road.
Backplates can increase visibility of the signal display, especially when the signal is backlit by bright
sunlight that would occur during sunrise and sunset. Backplates do have a tendency to increase the
sway of the traffic signal. With or without the installation of backplates, a tether is recommended on
all approaches to stabilize the signal heads.

A summary of the estimated cost for the short term recommended Improvements is provided in
Table 2.7.

Table 2.7 — Short Term Improvements Cost Estimate

Item Description Cost
Mobilization $500.00
Maintenance of Traffic $1,000.00
Signal Modifications $5,000.00
Subtotal $6,500.00
Contingency — 10% $650.00

TOTAL $7,150.00
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2.6 Long Term Intersection Improvement Recommendations

The recommended long term improvements for Canal Road and Landon Road include the
construction of auxiliary left turn lanes for all approaches. The Year 2015 traffic volumes (with
committed projects) are shown continue to operate with acceptable levels-of-service for the AM and
PM Peak hours with the addition of auxiliary left turn lanes on all approaches. Figure 2.3 illustrates
the results of the analyses.

Figure 2.3 —Long Term Improvements Level-of-Service

Level of Service A B (5 D E F
Delay (sec/veh) 1-10 10- 20 20-35 35-55 55 - 80 > 80
AM 18 fveh
Northbound : i
: i PM 26 sec/veh
AM 10 seciveh
Southbound seaive
_PM 8 sec/veh
AM 15 seciveh
Eastbound R
PM_15 sec/veh
Westbound AM12 ?ecf\reh
PM 20 sec/veh

Overall AM 1-4 sec/veh - AM Peak
Intersection PM 20 sec/veh PM Peak

There are several factors that may increase the difficulty of widening the roadway. Canal Road has
approximately 48-49 feet of right-of-way and Landon Road has 60 feet of right-of-way. The east
edge of pavement for Canal Road appears to be at the right-of-way line, or possibly within private
property. Within the right-of-way there are also transmission lines that run along the north side of
Landon Road and the east side of Canal Road.

In order to meet clear zone requirements, any widening would need to be constructed as a closed
drainage system with curb and gutter. At the southwest corner of the intersection and along the
southwest side of Canal Road, drop inlets are already in place that would require upgrading.

The recommended typical section at the intersection for all approaches is three 11 foot lanes with 2
foot curb and gutter on each side, with a minimum 2 foot offset from the power poles. The driveways
at the Family Market convenience store are recommended to be narrowed to meet current standards
of practice and at a distance as far as practical away from the intersection.

Radius improvements are also recommended at each corner of the intersection. The MDOT
Roadway Design Manual recommends design vehicles and curb radii based on the classification of
the roadway. Canal Road is classified as a Minor Arterial and Landon Road is classified as a
Collector. A 40 foot curb radii should be considered, at a minimum, in the long term improvements
at this intersection.

Additional right-of-way may be required in the southwest, southeast and northeast corners for the
construction of the improved curb radii and traffic signal equipment placement. Right-of-way needs
should also be considered on the east side of Canal Road, as the existing edge of pavement may
also be the limits of the right-of-way. To the north, with the exception of the Coast Electric Power
substation, there is no development for more than 0.25 miles on the east side of Canal Road. Right-
of-way needs should be considered along the parcels to the north as the area is developed. Less
than 200 feet to the north, the County tax maps illustrate right-of-way along the north side of the
Coast Electric property to New Hope Road for a “Fourth Street” that is nonexistent. The County may
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possibly consider abandoning this 0.1 mile stretch of right-of-way, in exchange for additional right-of-
way from Coast Electric along Canal Road. Further investigation into the exact location of property
corners should be considered as improvements to this intersection are implemented.

Roadway widening is also recommended to the east and west of the intersection on Landon Road.
This corridor is anticipated to become a highly traveled route, with the construction of the USM
Cross Creek campus to the west, and the potential retail development expansion to the east. In the
vicinity of the intersection, Landon Road is only approximately 19 feet wide. Widening along the
corridor to 11 foot (minimum) or 12 foot lanes (desired) is recommended before the construction of
any major development east or west.

An illustration of the recommended long term improvements are provided in Figure 2.4.

A preliminary construction cost estimate has been prepared based on the long term recommended
improvements. A summary of the cost is provided in Table 2.8.

Table 2.8 —Long Term Improvements Cost Estimate

Item Description Cost

Clearing and grubbing $5,000.00
Removal Items $20,000.00
Mobilization $60,000.00
Maintenance of Traffic $45,000.00
Earthwork $36,000.00
Crushed Limestone $30,000.00
Asphalt Paving $103,000.00
Curb and gutter $90,000.00
Drainage Improvements $360,000.00
Signing and striping $20,000.00
Erosion Control $5,000.00
Subtotal $774,000.00
Contingency — 10% $77,400.00

TOTAL $851,400.00
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Section 2 Appendix

e Year 2009 Traffic Count Data

e Year 2009 SYNCHRO Analysis

o Traffic Volume Projections & Committed Project Trip Generation
e Year 2015 SYNCHRO Analysis for Potential Improvements

e Year 2015 SYNCHRO Analysis for Short Term Recommended Improvements
(with signal timing data)

e Year 2015 SYNCHRO Analysis for Long Term Recommended Improvements
(with signal timing data)

Neel-Schaffer, Inc.
South MiSSiSSippi G:\projects\7000\7604 GRPC Intersections\Report\Sec2_Canal_Landon.doc



Neel-Schaffer, Inc
772 Howard Avenue
Biloxi, MS 39530

Intersection: Canal Rd/Landon Rd (228) 374-1211 File Name : Canal-Landon
Counter: J. Davis Site Code : 00000000
Weather: Clear Start Date : 4/15/2009
County/State: Harrison County, MS PageNo :1

Groups Printed- Passenger Cars - Large Trucks

CANAL RD CANAL RD LANDON RD LANDON RD
Northbound Southbound Eastbound Westbound
Start Time Left | Thru | Right | App. Total Left | Thru | Right | App. Total Left | Thru | Right | App. Total Left | Thru | Right | App. Total | Int. Total
Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

06:30 AM 3 21 4 28 20 113 5 138 4 19 17 40 5 11 2 18 224
06:45 AM 4 30 3 37 6 78 6 90 3 17 11 31 5 5 6 16 174
Total 7 51 7 65 26 191 11 228 7 36 28 71 10 16 8 34 398
07:00 AM 3 19 9 31 14 92 2 108 5 26 11 42 9 15 1 25 206
07:15 AM 1 34 11 46 22 120 3 145 6 27 12 45 5 9 1 15 251
07:30 AM 1 34 20 55 21 112 6 139 6 22 24 52 9 10 1 20 266
07:45 AM 3 31 13 47 13 91 3 107 5 32 10 47 6 13 0 19 220
Total 8 118 53 179 70 415 14 499 22 107 57 186 29 47 3 79 943
08:00 AM 3 43 6 52 20 75 6 101 3 21 8 32 10 12 8 30 215
08:15 AM 4 28 7 39 25 66 2 93 2 19 8 29 6 7 7 20 181
08:30 AM 3 33 13 49 12 66 2 80 10 30 11 51 6 8 7 21 201
08:45 AM 5 31 9 45 6 56 3 65 4 26 11 41 6 18 7 31 182
Total 15 135 35 185 63 263 13 339 19 96 38 153 28 45 29 102 779
09:00 AM 3 26 11 40 10 33 6 49 5 19 4 28 7 14 5 26 143
09:15 AM 8 26 9 43 12 52 3 67 1 19 4 24 6 12 8 26 160
09:30 AM 7 30 10 47 7 43 6 56 5 29 5 39 11 13 7 31 173
09:45 AM 1 33 15 49 6 34 2 42 2 27 6 35 9 10 5 24 150
Total 19 115 45 179 35 162 17 214 13 94 19 126 33 49 25 107 626
10:00 AM 7 34 13 54 6 33 5 44 4 25 3 32 8 19 9 36 166
10:15 AM 4 28 15 47 10 36 2 48 1 25 6 32 7 17 4 28 155
10:30 AM 3 32 11 46 11 34 5 50 2 14 6 22 16 17 4 37 155
10:45 AM 6 33 12 51 9 28 4 41 5 29 9 43 10 20 8 38 173
Total 20 127 51 198 36 131 16 183 12 93 24 129 41 73 25 139 649
11:00 AM 4 44 12 60 7 39 4 50 5 14 6 25 14 20 7 41 176
11:15 AM 3 37 10 50 11 43 6 60 3 25 4 32 15 16 6 37 179
11:30 AM 7 38 19 64 13 35 8 56 6 30 6 42 15 10 11 36 198
11:45 AM 9 32 9 50 11 32 5 48 1 15 9 25 14 27 7 48 171
Total 23 151 50 224 42 149 23 214 15 84 25 124 58 73 31 162 724
12:00 PM 10 46 9 65 8 33 4 45 6 18 5 29 27 14 7 48 187
12:15 PM 6 44 22 72 5 43 7 55 2 26 2 30 12 27 9 48 205
12:30 PM 9 43 17 69 10 38 3 51 5 25 10 40 15 15 8 38 198
12:45 PM 9 42 17 68 7 36 5 48 4 23 4 31 17 26 9 52 199
Total 34 175 65 274 30 150 19 199 17 92 21 130 71 82 33 186 789
01:00 PM 3 37 14 54 10 45 6 61 2 16 9 27 15 19 13 47 189
01:15 PM 8 42 12 62 10 39 7 56 1 14 2 17 20 25 12 57 192
01:30 PM 8 45 17 70 10 41 5 56 1 16 6 23 14 18 9 41 190
01:45 PM 3 33 12 48 14 34 4 52 4 16 13 33 8 24 13 45 178
Total 22 157 55 234 44 159 22 225 8 62 30 100 57 86 47 190 749
02:00 PM 7 52 17 76 11 36 3 50 8 19 7 34 18 20 7 45 205
02:15 PM 9 55 17 81 11 42 7 60 1 17 6 24 14 14 5 33 198
02:30 PM 8 42 7 57 12 33 7 52 6 21 8 35 20 21 16 57 201
02:45 PM 7 66 20 93 8 25 7 40 11 24 6 41 10 27 14 51 225
Total 31 215 61 307 42 136 24 202 26 81 27 134 62 82 42 186 829
03:00 PM 10 59 13 82 3 34 7 44 11 18 5 34 14 24 10 48 208
03:15 PM 14 66 14 94 7 50 3 60 4 20 2 26 6 27 10 43 223
03:30 PM 11 116 16 143 10 41 5 56 10 33 5 48 19 25 15 59 306
03:45 PM 11 128 19 158 5 40 5 50 6 20 5 31 15 34 7 56 295
Total 46 369 62 477 25 165 20 210 31 91 17 139 54 110 42 206 1032



HCM Signalized Intersection Capacity Analysis

2009 PM Peak

1: Landon Rd & Canal Rd 4/30/2009
A ey ¢ ANt M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.98 0.97 0.98 0.98

Flt Protected 0.99 0.99 1.00 0.99

Satd. Flow (prot) 1838 1809 1831 1801

Flt Permitted 0.91 0.88 0.94 0.87

Satd. Flow (perm) 1687 1609 1732 1585

Volume (vph) 34 122 34 74 153 63 59 473 109 37 201 34

Peak-hour factor, PHF 085 085 085 086 086 086 083 083 088 085 085 0.85

Adj. Flow (vph) 40 144 40 86 178 73 67 538 124 44 236 40

RTOR Reduction (vph) 0 5 0 0 6 0 0 12 0 0 9 0

Lane Group Flow (vph) 0 219 0 0 331 0 0 717 0 0 311 0

Heavy Vehicles (%) 0% 0% 0% 1% 0% 2% 2% 1% 0% 3% 2% 9%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 20.7 20.7 30.1 30.1

Effective Green, g (s) 21.7 21.7 31.1 31.1

Actuated g/C Ratio 0.36 0.36 0.51 0.51

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 602 574 886 811

v/s Ratio Prot

v/s Ratio Perm 0.13 c0.21 c0.41 0.20

v/c Ratio 0.36 0.58 0.81 0.38

Uniform Delay, d1 14.4 15.8 12.4 9.0

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 1.4 5.5 0.3

Delay (s) 14.8 17.2 17.9 9.3

Level of Service B B B A

Approach Delay (s) 14.8 17.2 17.9 9.3

Approach LOS B B B A

Intersection Summary

HCM Average Control Delay 15.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 60.8 Sum of lost time (s) 8.0

Intersection Capacity Utilization 73.4% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

Year 2015 AM Peak

1: Landon Rd & Canal Rd 5/29/2009
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.96 0.98 0.97 1.00

Flt Protected 0.99 0.98 1.00 0.99

Satd. Flow (prot) 1800 1754 1776 1840

Flt Permitted 0.95 0.79 0.97 0.90

Satd. Flow (perm) 1716 1413 1724 1668

Volume (vph) 27 137 72 40 59 13 11 190 67 102 533 24

Peak-hour factor, PHF 085 085 085 070 070 070 091 091 091 085 085 0.85

Adj. Flow (vph) 32 161 85 57 84 19 12 209 74 120 627 28

RTOR Reduction (vph) 0 27 0 0 8 0 0 26 0 0 3 0

Lane Group Flow (vph) 0 251 0 0 152 0 0 269 0 0 772 0

Heavy Vehicles (%) 0% 0% 2% 3% 7% 0% 0% 3% 4% 1% 2% 6%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 10.9 10.9 25.1 25.1

Effective Green, g (s) 11.9 11.9 26.1 26.1

Actuated g/C Ratio 0.26 0.26 0.57 0.57

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 444 366 978 946

v/s Ratio Prot

v/s Ratio Perm c0.15 0.11 0.16 c0.46

v/c Ratio 0.56 0.41 0.28 0.82

Uniform Delay, d1 14.8 14.2 5.1 8.0

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.6 0.8 0.2 5.5

Delay (s) 16.4 14.9 5.3 135

Level of Service B B A B

Approach Delay (s) 16.4 14.9 5.3 135

Approach LOS B B A B

Intersection Summary

HCM Average Control Delay 12.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 46.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 74.0% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

No Build, No Development
Neel-Schaffer, Inc.

Synchro 6 Report
Page 1



HCM Signalized Intersection Capacity Analysis

Year 2015 PM Peak

1: Landon Rd & Canal Rd 5/29/2009
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.98 0.97 0.98 0.98

Flt Protected 0.99 0.99 1.00 0.99

Satd. Flow (prot) 1837 1809 1831 1801

Flt Permitted 0.83 0.77 0.92 0.82

Satd. Flow (perm) 1544 1413 1696 1488

Volume (vph) 46 163 46 99 205 84 79 634 146 50 269 46

Peak-hour factor, PHF 085 085 085 086 086 086 083 083 088 085 085 0.85

Adj. Flow (vph) 54 192 54 115 238 98 90 720 166 59 316 54

RTOR Reduction (vph) 0 10 0 0 14 0 0 10 0 0 7 0

Lane Group Flow (vph) 0 290 0 0 437 0 0 966 0 0 422 0

Heavy Vehicles (%) 0% 0% 0% 1% 0% 2% 2% 1% 0% 3% 2% 9%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 23.0 23.0 42.0 42.0

Effective Green, g (s) 24.0 24.0 43.0 43.0

Actuated g/C Ratio 0.32 0.32 0.57 0.57

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 494 452 972 853

v/s Ratio Prot

v/s Ratio Perm 0.19 c0.31 c0.57 0.28

v/c Ratio 0.59 0.97 0.99 0.49

Uniform Delay, d1 21.3 25.1 15.9 9.5

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.8 33.7 27.2 0.5

Delay (s) 23.1 58.8 43.1 10.0

Level of Service C E D A

Approach Delay (s) 23.1 58.8 43.1 10.0

Approach LOS C E D A

Intersection Summary

HCM Average Control Delay 37.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.98

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 95.8% ICU Level of Service F

Analysis Period (min) 15
¢ Critical Lane Group

No Build, No Development
Neel-Schaffer, Inc.

Synchro 6 Report
Page 1



HCM Signalized Intersection Capacity Analysis

Year 2015 AM Peak

1: Landon Rd & Canal Rd 5/29/2009
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.96 0.99 0.97 0.99

Flt Protected 0.99 0.99 0.98 0.99

Satd. Flow (prot) 1805 1765 1781 1826

Flt Permitted 0.89 0.80 0.56 0.87

Satd. Flow (perm) 1612 1427 1010 1605

Volume (vph) 55 231 111 46 199 13 168 194 84 102 534 55

Peak-hour factor, PHF 085 085 085 070 070 070 091 091 091 085 085 0.85

Adj. Flow (vph) 65 272 131 66 284 19 185 213 92 120 628 65

RTOR Reduction (vph) 0 22 0 0 3 0 0 13 0 0 5 0

Lane Group Flow (vph) 0 446 0 0 366 0 0 477 0 0 808 0

Heavy Vehicles (%) 0% 0% 2% 3% 7% 0% 0% 3% 4% 1% 2% 6%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 18.3 18.3 31.8 31.8

Effective Green, g (s) 19.3 19.3 32.8 32.8

Actuated g/C Ratio 0.32 0.32 0.55 0.55

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 518 458 551 876

v/s Ratio Prot

v/s Ratio Perm c0.28 0.26 0.47 ¢0.50

v/c Ratio 0.86 0.80 0.87 0.92

Uniform Delay, d1 19.1 18.6 11.7 125

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 13.7 9.5 13.4 14.9

Delay (s) 32.9 28.1 25.1 27.4

Level of Service C C C C

Approach Delay (s) 329 28.1 25.1 27.4

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 28.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 60.1 Sum of lost time (s) 8.0

Intersection Capacity Utilization 85.8% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

No Build
Neel-Schaffer, Inc.

Synchro 6 Report
Page 1



HCM Signalized Intersection Capacity Analysis

Year 2015 PM Peak

1: Landon Rd & Canal Rd 5/29/2009
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.96 0.98 0.98 0.97

Flt Protected 0.99 0.99 0.99 0.99

Satd. Flow (prot) 1811 1830 1822 1779

Flt Permitted 0.77 0.67 0.76 0.79

Satd. Flow (perm) 1397 1241 1402 1410

Volume (vph) 63 237 125 106 331 84 214 635 150 50 271 74

Peak-hour factor, PHF 085 085 085 086 086 086 083 083 088 085 085 0.85

Adj. Flow (vph) 74 279 147 123 385 98 243 722 170 59 319 87

RTOR Reduction (vph) 0 15 0 0 7 0 0 6 0 0 8 0

Lane Group Flow (vph) 0 485 0 0 599 0 0 1129 0 0 457 0

Heavy Vehicles (%) 0% 0% 0% 1% 0% 2% 2% 1% 0% 3% 2% 9%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 34.0 34.0 56.0 56.0

Effective Green, g (s) 35.0 35.0 57.0 57.0

Actuated g/C Ratio 0.35 0.35 0.57 0.57

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 489 434 799 804

v/s Ratio Prot

v/s Ratio Perm 0.35 c0.48 c0.81 0.32

v/c Ratio 0.99 1.38 1.41 0.57

Uniform Delay, d1 324 325 21.5 13.7

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 38.4 184.9 193.0 0.9

Delay (s) 70.8 217.4 214.5 14.6

Level of Service E F F B

Approach Delay (s) 70.8 217.4 214.5 14.6

Approach LOS E F F B

Intersection Summary

HCM Average Control Delay 154.2 HCM Level of Service F

HCM Volume to Capacity ratio 1.40

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 128.5% ICU Level of Service H

Analysis Period (min) 15

¢ Critical Lane Group

No Build
Neel-Schaffer, Inc.

Synchro 6 Report
Page 1



HCM Signalized Intersection Capacity Analysis

Year 2015 PM Peak

1: Landon Rd & Canal Rd 6/3/2009
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts % Ts % Ts % Ts

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.99 1.00 0.95 1.00 0.99

FIt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1805 1807 1787 1880 1770 1801 1752 1825

FIt Permitted 0.40 1.00 0.21 1.00 0.10 1.00 0.55 1.00

Satd. Flow (perm) 762 1807 386 1880 192 1801 1022 1825

Volume (vph) 55 231 111 46 199 13 168 194 84 102 534 55

Peak-hour factor, PHF 0.85 085 085 0.86 086 086 088 0.88 088 085 0.85 0.8

Adj. Flow (vph) 65 272 131 53 231 15 191 220 95 120 628 65

RTOR Reduction (vph) 0 19 0 0 2 0 0 17 0 0 4 0

Lane Group Flow (vph) 65 384 0 53 244 0 191 298 0 120 689 0

Heavy Vehicles (%) 0% 0% 0% 1% 0% 2% 2% 1% 0% 3% 2% 9%

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 22.4 19.4 20.6 185 455 38.2 36.9 339

Effective Green, g (s) 244 20.4 22.6 195 472 39.2 38.9 349

Actuated g/C Ratio 0.30 0.25 0.27 0.24 0.57 047 0.47 0.42

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 275 446 158 443 268 854 516 770

v/s Ratio Prot 0.01 c0.21 c0.01 0.13 c0.07 0.17 0.01 ¢0.38

v/s Ratio Perm 0.06 0.08 0.34 0.10

v/c Ratio 0.24 0.86 0.34 0.55 0.71 0.35 0.23 0.89

Uniform Delay, d1 21.6 29.8 23.6 27.7 156 137 125 222

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 04 15.6 1.3 15 8.7 0.2 0.2 129

Delay (s) 22.1 454 24.8 29.2 242 14.0 12.7 351

Level of Service C D C C C B B D

Approach Delay (s) 42.1 28.5 17.8 31.8

Approach LOS D C B C

Intersection Summary

HCM Average Control Delay 30.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 82.7 Sum of lost time (s) 12.0

Intersection Capacity Utilization 76.3% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Left Turn Lane with protected/permitted phasing

Neel-Schaffer, Inc.

Synchro 6 Report
Page 1



HCM Signalized Intersection Capacity Analysis

Year 2015 PM Peak

1: Landon Rd & Canal Rd 6/3/2009
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts % Ts % Ts % Ts

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.97 1.00 0.97 1.00 0.97

FIt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1805 1802 1787 1835 1770 1831 1752 1777

FIt Permitted 0.16 1.00 0.15 1.00 0.32 1.00 0.10 1.00

Satd. Flow (perm) 304 1802 291 1835 604 1831 184 1777

Volume (vph) 63 237 125 106 331 84 214 635 150 50 271 74

Peak-hour factor, PHF 0.85 085 085 0.86 086 086 088 0.88 088 085 0.85 0.8

Adj. Flow (vph) 74 279 147 123 385 98 243 722 170 59 319 87

RTOR Reduction (vph) 0 19 0 0 9 0 0 9 0 0 10 0

Lane Group Flow (vph) 74 407 0 123 474 0 243 883 0 59 396 0

Heavy Vehicles (%) 0% 0% 0% 1% 0% 2% 2% 1% 0% 3% 2% 9%

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 27.1 24.0 289 249 55.0 46.9 423 39.2

Effective Green, g (s) 29.1 25.0 309 259 56.0 47.9 44.3 40.2

Actuated g/C Ratio 0.30 0.26 0.32 0.26 0.57 0.49 0.45 041

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 153 460 168 485 486 895 149 729

v/s Ratio Prot 0.02 0.23 c0.04 ¢0.26 c0.06 ¢c0.48 0.02 0.22

v/s Ratio Perm 0.12 0.19 0.23 0.16

v/c Ratio 0.48 0.89 0.73 0.98 0.50 0.99 0.40 0.54

Uniform Delay, d1 27.7 35.1 26.8 35.8 124 247 226 219

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 24 18.1 15.1 347 0.8 26.6 1.7 0.8

Delay (s) 30.1 532 42.0 705 13.2 514 24.3 22.8

Level of Service C D D E B D C C

Approach Delay (s) 49.8 64.7 43.2 23.0

Approach LOS D E D C

Intersection Summary

HCM Average Control Delay 45.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 98.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 85.2% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Left Turn Lane with protected/permitted phasing

Neel-Schaffer, Inc.

Synchro 6 Report
Page 1



HCM Signalized Intersection Capacity Analysis Year 2015 AM Peak

1: Landon Rd & Canal Rd 6/3/2009
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts % Ts % Ts % Ts

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.99 1.00 0.95 1.00 0.99

FIt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1805 1807 1787 1880 1770 1801 1752 1825

FIt Permitted 0.58 1.00 0.35 1.00 0.24 1.00 0.57 1.00

Satd. Flow (perm) 1105 1807 654 1880 444 1801 1043 1825

Volume (vph) 55 231 111 46 199 13 168 194 84 102 534 55

Peak-hour factor, PHF 0.85 085 085 0.86 086 086 088 0.88 088 085 0.85 0.8

Adj. Flow (vph) 65 272 131 53 231 15 191 220 95 120 628 65

RTOR Reduction (vph) 0 38 0 0 5 0 0 38 0 0 9 0

Lane Group Flow (vph) 65 365 0 53 241 0 191 277 0 120 684 0

Heavy Vehicles (%) 0% 0% 0% 1% 0% 2% 2% 1% 0% 3% 2% 9%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 10.5 10.5 105 105 19.2 19.2 19.2 19.2

Effective Green, g (s) 115 115 115 115 20.2 20.2 20.2 20.2

Actuated g/C Ratio 0.29 0.29 0.29 0.29 0.51 0.1 0.51 0.51

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 320 523 189 545 226 916 531 929

v/s Ratio Prot c0.20 0.13 0.15 0.37

v/s Ratio Perm 0.06 0.08 c0.43 0.12

v/c Ratio 0.20 0.70 0.28 0.44 0.85 0.30 0.23 0.74

Uniform Delay, d1 106 12.6 109 115 8.4 5.7 5.4 7.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 4.1 0.8 0.6 24.0 0.2 0.2 3.1

Delay (s) 11.0 16.6 11.7 121 32.4 5.8 5.6 10.7

Level of Service B B B B C A A B

Approach Delay (s) 15.8 12.0 15.9 10.0

Approach LOS B B B A

Intersection Summary

HCM Average Control Delay 13.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 39.7 Sum of lost time (s) 8.0

Intersection Capacity Utilization 79.7% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Left Turn Lane with permitted phasing Synchro 6 Report
Neel-Schaffer, Inc. Page 1



HCM Signalized Intersection Capacity Analysis

Year 2015 PM Peak

1: Landon Rd & Canal Rd 6/3/2009
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts % Ts % Ts % Ts

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.97 1.00 0.97 1.00 0.97

FIt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1805 1802 1787 1835 1770 1831 1752 1777

FIt Permitted 0.31 1.00 0.31 1.00 0.48 1.00 0.17 1.00

Satd. Flow (perm) 589 1802 583 1835 887 1831 319 1777

Volume (vph) 63 237 125 106 331 84 214 635 150 50 271 74

Peak-hour factor, PHF 0.85 085 085 0.86 086 086 088 0.88 088 085 0.85 0.8

Adj. Flow (vph) 74 279 147 123 385 98 243 722 170 59 319 87

RTOR Reduction (vph) 0 42 0 0 20 0 0 19 0 0 22 0

Lane Group Flow (vph) 74 384 0 123 463 0 243 873 0 59 384 0

Heavy Vehicles (%) 0% 0% 0% 1% 0% 2% 2% 1% 0% 3% 2% 9%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 119 11.9 119 119 221 221 221 221

Effective Green, g (s) 129 129 129 129 231 231 231 231

Actuated g/C Ratio 0.29 0.29 0.29 0.29 0.52 0.52 0.52 0.52

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 173 528 171 538 466 961 167 933

v/s Ratio Prot 0.21 c0.25 c0.48 0.22

v/s Ratio Perm 0.13 0.21 0.27 0.18

v/c Ratio 0.43 0.73 0.72 0.86 0.52 0.91 0.35 041

Uniform Delay, d1 126 14.0 139 147 6.8 9.5 6.1 6.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.7 5.0 135 129 1.1 121 1.3 0.3

Delay (s) 143 18.9 27.4 27.6 79 216 7.4 6.6

Level of Service B B C C A C A A

Approach Delay (s) 18.3 27.6 18.6 6.7

Approach LOS B C B A

Intersection Summary

HCM Average Control Delay 18.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 44.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 95.1% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group

Left Turn Lane with permitted phasing
Neel-Schaffer, Inc.

Synchro 6 Report
Page 1



HCM Signalized Intersection Capacity Analysis Year 2015 AM Peak

1: Landon Rd & Canal Rd 6/3/2009
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts % Ts % 4 ul % Ts

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.99 1.00 1.00 0.85 1.00 0.99

Flt Protected 095 1.00 095 1.00 095 1.00 1.00 095 1.00

Satd. Flow (prot) 1805 1807 1787 1880 1770 1881 1615 1752 1825

Flt Permitted 0.58 1.00 0.35 1.00 0.24 100 1.00 0.62 1.00

Satd. Flow (perm) 1105 1807 654 1880 444 1881 1615 1145 1825

Volume (vph) 55 231 111 46 199 13 168 194 84 102 534 55

Peak-hour factor, PHF 085 085 085 086 086 086 083 083 088 085 085 0.85

Adj. Flow (vph) 65 272 131 53 231 15 191 220 95 120 628 65

RTOR Reduction (vph) 0 38 0 0 5 0 0 0 47 0 9 0

Lane Group Flow (vph) 65 365 0 53 241 0 191 220 48 120 684 0

Heavy Vehicles (%) 0% 0% 0% 1% 0% 2% 2% 1% 0% 3% 2% 9%

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 2 6

Actuated Green, G (s) 10.5 10.5 105 105 19.2 192 192 19.2 192

Effective Green, g (s) 115 115 115 115 20.2 20.2 20.2 20.2 202

Actuated g/C Ratio 0.29 0.29 0.29 0.29 051 051 051 051 o051

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 320 523 189 545 226 957 822 583 929

v/s Ratio Prot c0.20 0.13 0.12 0.37

v/s Ratio Perm 0.06 0.08 c0.43 0.03 0.10

v/c Ratio 0.20 0.70 0.28 0.44 085 0.23 0.06 0.21 0.74

Uniform Delay, d1 10.6 12.6 109 115 8.4 5.4 4.9 5.3 7.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 4.1 0.8 0.6 24.0 0.1 0.0 0.2 3.1

Delay (s) 11.0 16.6 11.7 121 32.4 55 5.0 55 10.7

Level of Service B B B B C A A A B

Approach Delay (s) 15.8 12.0 15.6 10.0

Approach LOS B B B A

Intersection Summary

HCM Average Control Delay 12.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 39.7 Sum of lost time (s) 8.0

Intersection Capacity Utilization 79.7% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Left Turn Lane & NB Right Turn Lane Synchro 6 Report
Neel-Schaffer, Inc. Page 1



HCM Signalized Intersection Capacity Analysis

Year 2015 PM Peak

1: Landon Rd & Canal Rd 6/3/2009
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts % Ts % 4 ul % Ts

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.97 1.00 1.00 0.85 1.00 0.97

Flt Protected 095 1.00 095 1.00 095 1.00 1.00 095 1.00

Satd. Flow (prot) 1805 1802 1787 1835 1770 1881 1615 1752 1777

Flt Permitted 0.28 1.00 0.34 1.00 046 1.00 1.00 0.20 1.00

Satd. Flow (perm) 535 1802 646 1835 856 1881 1615 367 1777

Volume (vph) 63 237 125 106 331 84 214 635 150 50 271 74

Peak-hour factor, PHF 085 085 085 086 086 086 083 083 088 085 085 0.85

Adj. Flow (vph) 74 279 147 123 385 98 243 722 170 59 319 87

RTOR Reduction (vph) 0 42 0 0 21 0 0 0 89 0 23 0

Lane Group Flow (vph) 74 384 0 123 462 0 243 722 81 59 383 0

Heavy Vehicles (%) 0% 0% 0% 1% 0% 2% 2% 1% 0% 3% 2% 9%

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 2 6

Actuated Green, G (s) 13.2 13.2 13.2 132 191 191 191 191 191

Effective Green, g (s) 142 142 142 142 20.1 20.1 20.1 20.1 201

Actuated g/C Ratio 0.34 0.34 0.34 0.34 048 048 048 048 0.48

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 180 605 217 616 407 894 767 174 844

v/s Ratio Prot 0.21 c0.25 c0.38 0.22

v/s Ratio Perm 0.14 0.19 0.28 0.05 0.16

v/c Ratio 0.41 0.63 0.57 0.75 060 081 0.11 0.34 045

Uniform Delay, d1 10.8 11.9 115 125 8.1 9.5 6.1 6.9 7.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 15 2.2 3.4 5.1 2.4 5.4 0.1 1.2 0.4

Delay (s) 124 140 149 17.6 105 149 6.2 8.1 7.8

Level of Service B B B B B B A A A

Approach Delay (s) 13.8 17.1 12.6 7.9

Approach LOS B B B A

Intersection Summary

HCM Average Control Delay 13.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 42.3 Sum of lost time (s) 8.0

Intersection Capacity Utilization 85.9% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Left Turn Lanes & NB Right Turn Lanes

Neel-Schaffer, Inc.

Synchro 6 Report

Page 1



HCM Signalized Intersection Capacity Analysis

Year 2010 AM Peak

1: Landon Rd & Canal Rd 6/3/2009
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.96 0.98 0.97 1.00

Flt Protected 0.99 0.98 1.00 0.99

Satd. Flow (prot) 1811 1824 1818 1832

Flt Permitted 0.95 0.85 0.98 0.92

Satd. Flow (perm) 1724 1573 1776 1690

Volume (vph) 21 107 57 32 46 11 8 149 53 80 418 19

Peak-hour factor, PHF 085 085 085 086 086 086 083 083 088 085 085 0.85

Adj. Flow (vph) 25 126 67 37 53 13 9 169 60 94 492 22

RTOR Reduction (vph) 0 43 0 0 10 0 0 28 0 0 3 0

Lane Group Flow (vph) 0 175 0 0 93 0 0 210 0 0 605 0

Heavy Vehicles (%) 0% 0% 0% 1% 0% 2% 2% 1% 0% 3% 2% 9%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 6.4 6.4 16.5 16.5

Effective Green, g (s) 7.4 7.4 17.5 175

Actuated g/C Ratio 0.22 0.22 0.53 0.53

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 388 354 945 899

v/s Ratio Prot

v/s Ratio Perm c0.10 0.06 0.12 c0.36

v/c Ratio 0.45 0.26 0.22 0.67

Uniform Delay, d1 11.0 10.5 4.1 5.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.8 0.4 0.1 2.0

Delay (s) 11.8 10.9 4.2 7.6

Level of Service B B A A

Approach Delay (s) 11.8 10.9 4.2 7.6

Approach LOS B B A A

Intersection Summary

HCM Average Control Delay 8.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 329 Sum of lost time (s) 8.0

Intersection Capacity Utilization 60.4% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Short Term Recommendations
Neel-Schaffer, Inc.

Synchro 6 Report

Page 1



Timing Report, Sorted By Phase

Year 2010 AM Peak

1: Landon Rd & Canal Rd 6/3/2009
t & b+

Phase Number 2 4 6 8

Movement NBTL EBTL SBTL WBTL

Lead/Lag

Lead-Lag Optimize

Recall Mode None None None None

Maximum Split (s) 25 15 25 15

Maximum Split (%) 62.5% 37.5% 62.5% 37.5%

Minimum Split (s) 15 15 15 15

Yellow Time (s) 4 4 4 4

All-Red Time (s) 1 1 1 1

Minimum Initial (s) 8 8 8 8

Vehicle Extension (s) 3 3 3 3

Minimum Gap (s) 3 3 3 3

Time Before Reduce (s) 0 0 0 0

Time To Reduce (s) 0 0 0 0

Walk Time (s)

Flash Dont Walk (s)

Dual Entry Yes Yes Yes Yes

Inhibit Max Yes Yes Yes Yes

Start Time (s) 0 25 0 25

End Time (s) 25 0 25 0

Yield/Force Off (s) 20 35 20 35

Yield/Force Off 170(s) 20 35 20 35

Local Start Time (s) 0 25 0 25

Local Yield (s) 20 35 20 35

Local Yield 170(s) 20 35 20 35

Intersection Summary

Cycle Length 40

Control Type Actuated-Uncoordinated

Natural Cycle 40

Splits and Phases: 1: Landon Rd & Canal Rd

T g2 —* ;4

25 5 IlE =

J‘ gk v gd

PR 5 0 T

Short Term Recommendations
Neel-Schaffer, Inc.

Synchro 6 Report
Page 2



HCM Signalized Intersection Capacity Analysis

Year 2010 PM Peak

1: Landon Rd & Canal Rd 6/3/2009
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.98 0.97 0.98 0.98

Flt Protected 0.99 0.99 1.00 0.99

Satd. Flow (prot) 1838 1809 1831 1801

Flt Permitted 0.90 0.86 0.94 0.87

Satd. Flow (perm) 1662 1584 1731 1578

Volume (vph) 36 128 36 78 161 66 62 497 114 39 211 36

Peak-hour factor, PHF 085 085 085 086 086 086 083 083 088 085 085 0.85

Adj. Flow (vph) 42 151 42 91 187 77 70 565 130 46 248 42

RTOR Reduction (vph) 0 17 0 0 22 0 0 17 0 0 12 0

Lane Group Flow (vph) 0 218 0 0 333 0 0 748 0 0 324 0

Heavy Vehicles (%) 0% 0% 0% 1% 0% 2% 2% 1% 0% 3% 2% 9%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 11.2 11.2 20.4 20.4

Effective Green, g (s) 12.2 12.2 21.4 21.4

Actuated g/C Ratio 0.29 0.29 0.51 0.51

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 487 465 890 812

v/s Ratio Prot

v/s Ratio Perm 0.13 c0.21 c0.43 0.21

v/c Ratio 0.45 0.72 0.84 0.40

Uniform Delay, d1 12.0 13.2 8.6 6.2

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 5.2 7.2 0.3

Delay (s) 12.6 184 15.8 6.5

Level of Service B B B A

Approach Delay (s) 12.6 18.4 15.8 6.5

Approach LOS B B B A

Intersection Summary

HCM Average Control Delay 14.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 41.6 Sum of lost time (s) 8.0

Intersection Capacity Utilization 76.7% ICU Level of Service D

Analysis Period (min) 15
¢ Critical Lane Group

Short Term Recommendations
Neel-Schaffer, Inc.

Synchro 6 Report
Page 1



Timing Report, Sorted By Phase

Year 2010 PM Peak

1: Landon Rd & Canal Rd 6/3/2009
t & b+

Phase Number 2 4 6 8

Movement NBTL EBTL SBTL WBTL

Lead/Lag

Lead-Lag Optimize

Recall Mode None None None None

Maximum Split (s) 28 17 28 17

Maximum Split (%) 62.2% 37.8% 62.2% 37.8%

Minimum Split (s) 15 15 15 15

Yellow Time (s) 4 4 4 4

All-Red Time (s) 1 1 1 1

Minimum Initial (s) 8 8 8 8

Vehicle Extension (s) 3 3 3 3

Minimum Gap (s) 3 3 3 3

Time Before Reduce (s) 0 0 0 0

Time To Reduce (s) 0 0 0 0

Walk Time (s)

Flash Dont Walk (s)

Dual Entry Yes Yes Yes Yes

Inhibit Max Yes Yes Yes Yes

Start Time (s) 0 28 0 28

End Time (s) 28 0 28 0

Yield/Force Off (s) 23 40 23 40

Yield/Force Off 170(s) 23 40 23 40

Local Start Time (s) 0 28 0 28

Local Yield (s) 23 40 23 40

Local Yield 170(s) 23 40 23 40

Intersection Summary

Cycle Length 45

Control Type Actuated-Uncoordinated

Natural Cycle 45

Splits and Phases: 1: Landon Rd & Canal Rd

T g2 —* 4
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Short Term Recommendations
Neel-Schaffer, Inc.

Synchro 6 Report
Page 2



HCM Signalized Intersection Capacity Analysis Year 2015 AM Peak

1: Landon Rd & Canal Rd 6/3/2009
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts % Ts % Ts % Ts

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.99 1.00 0.95 1.00 0.99

FIt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1805 1807 1787 1880 1770 1801 1752 1825

FIt Permitted 0.58 1.00 0.34 1.00 0.23 1.00 0.56 1.00

Satd. Flow (perm) 1106 1807 645 1880 434 1801 1037 1825

Volume (vph) 55 231 111 46 199 13 168 194 84 102 534 55

Peak-hour factor, PHF 0.85 085 085 0.86 086 086 088 0.88 088 085 0.85 0.8

Adj. Flow (vph) 65 272 131 53 231 15 191 220 95 120 628 65

RTOR Reduction (vph) 0 37 0 0 5 0 0 39 0 0 9 0

Lane Group Flow (vph) 65 366 0 53 241 0 191 276 0 120 684 0

Heavy Vehicles (%) 0% 0% 0% 1% 0% 2% 2% 1% 0% 3% 2% 9%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 11.0 11.0 11.0 11.0 19.3 19.3 19.3 193

Effective Green, g (s) 12.0 12.0 12.0 12.0 20.3 20.3 20.3 20.3

Actuated g/C Ratio 0.30 0.30 0.30 0.30 0.50 0.50 0.50 0.50

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 329 538 192 560 219 907 522 919

v/s Ratio Prot c0.20 0.13 0.15 0.37

v/s Ratio Perm 0.06 0.08 c0.44 0.12

v/c Ratio 0.20 0.68 0.28 0.43 0.87 0.30 0.23 0.74

Uniform Delay, d1 106 125 108 114 8.9 5.9 5.6 7.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 3.4 0.8 0.5 29.4 0.2 0.2 3.3

Delay (s) 109 159 116 119 38.2 6.1 5.8 11.2

Level of Service B B B B D A A B

Approach Delay (s) 15.2 11.9 18.2 10.4

Approach LOS B B B B

Intersection Summary

HCM Average Control Delay 13.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 40.3 Sum of lost time (s) 8.0

Intersection Capacity Utilization 81.3% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Long Term Recommendations Synchro 6 Report
Neel-Schaffer, Inc. Page 1



Timing Report, Sorted By Phase

Year 2015 AM Peak

1: Landon Rd & Canal Rd 6/3/2009
t & b+

Phase Number 2 4 6 8

Movement NBTL EBTL SBTL WBTL

Lead/Lag

Lead-Lag Optimize

Recall Mode None None None None

Maximum Split (s) 29 16 29 16

Maximum Split (%) 64.4% 35.6% 64.4% 35.6%

Minimum Split (s) 15 15 15 15

Yellow Time (s) 4 4 4 4

All-Red Time (s) 1 1 1 1

Minimum Initial (s) 10 10 10 10

Vehicle Extension (s) 3 3 3 3

Minimum Gap (s) 3 3 3 3

Time Before Reduce (s) 0 0 0 0

Time To Reduce (s) 0 0 0 0

Walk Time (s)

Flash Dont Walk (s)

Dual Entry Yes Yes Yes Yes

Inhibit Max Yes Yes Yes Yes

Start Time (s) 0 29 0 29

End Time (s) 29 0 29 0

Yield/Force Off (s) 24 40 24 40

Yield/Force Off 170(s) 24 40 24 40

Local Start Time (s) 0 29 0 29

Local Yield (s) 24 40 24 40

Local Yield 170(s) 24 40 24 40

Intersection Summary

Cycle Length 45

Control Type Actuated-Uncoordinated

Natural Cycle 45

Splits and Phases: 1: Landon Rd & Canal Rd

T g2 —* 4
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Long Term Recommendations
Neel-Schaffer, Inc.

Synchro 6 Report
Page 2



HCM Signalized Intersection Capacity Analysis

Year 2015 PM Peak

1: Landon Rd & Canal Rd 6/3/2009
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts % Ts % Ts % Ts

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.97 1.00 0.97 1.00 0.97

FIt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1805 1802 1787 1835 1770 1831 1752 1777

FIt Permitted 0.28 1.00 0.32 1.00 0.46 1.00 0.18 1.00

Satd. Flow (perm) 535 1802 606 1835 866 1831 335 1777

Volume (vph) 63 237 125 106 331 84 214 635 150 50 271 74

Peak-hour factor, PHF 0.85 085 085 0.86 086 086 088 0.88 088 085 0.85 0.8

Adj. Flow (vph) 74 279 147 123 385 98 243 722 170 59 319 87

RTOR Reduction (vph) 0 43 0 0 21 0 0 19 0 0 22 0

Lane Group Flow (vph) 74 383 0 123 462 0 243 873 0 59 384 0

Heavy Vehicles (%) 0% 0% 0% 1% 0% 2% 2% 1% 0% 3% 2% 9%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.2 13.2 13.2 132 21.0 21.0 21.0 21.0

Effective Green, g (s) 142 142 142 142 22.0 22.0 22.0 22.0

Actuated g/C Ratio 0.32 0.32 0.32 0.32 0.50 0.50 0.50 0.50

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 172 579 195 590 431 911 167 884

v/s Ratio Prot 0.21 c0.25 c0.48 0.22

v/s Ratio Perm 0.14 0.20 0.28 0.18

v/c Ratio 0.43 0.66 0.63 0.78 0.56 0.96 0.35 043

Uniform Delay, d1 11.8 129 12.8 13.6 7.7 107 6.8 7.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.7 2.8 6.5 6.7 1.7 20.2 1.3 0.3

Delay (s) 135 158 19.3 20.3 9.4 309 8.1 7.5

Level of Service B B B C A C A A

Approach Delay (s) 15.4 20.1 26.3 7.5

Approach LOS B C C A

Intersection Summary

HCM Average Control Delay 19.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 44.2 Sum of lost time (s) 8.0

Intersection Capacity Utilization 95.1% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group

Long Term Recommendations
Neel-Schaffer, Inc.

Synchro 6 Report
Page 1



Timing Report, Sorted By Phase

Year 2015 PM Peak

1: Landon Rd & Canal Rd 6/3/2009
t & b+

Phase Number 2 4 6 8

Movement NBTL EBTL SBTL WBTL

Lead/Lag

Lead-Lag Optimize

Recall Mode None None None None

Maximum Split (s) 26 19 26 19

Maximum Split (%) 57.8% 42.2% 57.8% 42.2%

Minimum Split (s) 15 15 15 15

Yellow Time (s) 4 4 4 4

All-Red Time (s) 1 1 1 1

Minimum Initial (s) 10 10 10 10

Vehicle Extension (s) 3 3 3 3

Minimum Gap (s) 3 3 3 3

Time Before Reduce (s) 0 0 0 0

Time To Reduce (s) 0 0 0 0

Walk Time (s)

Flash Dont Walk (s)

Dual Entry Yes Yes Yes Yes

Inhibit Max Yes Yes Yes Yes

Start Time (s) 0 26 0 26

End Time (s) 26 0 26 0

Yield/Force Off (s) 21 40 21 40

Yield/Force Off 170(s) 21 40 21 40

Local Start Time (s) 0 26 0 26

Local Yield (s) 21 40 21 40

Local Yield 170(s) 21 40 21 40

Intersection Summary

Cycle Length 45

Control Type Actuated-Uncoordinated

Natural Cycle 45

Splits and Phases: 1: Landon Rd & Canal Rd

T g2 —* i
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Long Term Recommendations
Neel-Schaffer, Inc.
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