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1.0 EXECUTIVE SUMMARY

A signal warrant study was performed at the intersection of Monroe Boulevard and North Street.
As part of the study traffic counts were taken for a 24 hour period starting on Tuesday March 81",
2016 and ending Wednesday March 9, 2016. The traffic volumes counted warrant a signal at
this location meeting the criteria of warrant #2, the Four Hour Vehicular Volume. A traffic signal
will be constructed with the reconstruction of North Street.

2.0 INTRODUCTION

Ogden City has contracted with CRS Engineers to perform design for a roadway widening project
between Washington Boulevard and Monroe Boulevard along North Street. As part of the
roadway widening project Ogden City would like to install a traffic signal at the intersection of
Monroe Boulevard and North Street. Monroe Boulevard is a 5 lane road that runs north and south
and is an arterial road. The 5 lanes consist of two lanes each direction with a left turn lane. North
Street is currently a two lane road, one lane in each direction and is a collector road. The speed
limit on Monroe Boulevard as well as North Street is 35 MPH.
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2.1 Figure Monroe and North Street
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A traffic camera was set up on the south side of the intersection to determine the volume that
passes through the intersection. The camera was setup on Tuesday March 8", 2016 and
removed Wednesday March 9%, 2016. The traffic volumes captured on the camera are broken
up into 15 minute intervals and compared against the signal warrant requirements listed in chapter
4C of the 2009 Manual on Uniform Traffic Control Devices (MUTCD). In order to warrant a new
signal one of the nine warrants need to be met from the MUTCD. The nine warrants are listed as
follows:

e Warrant 1 — Eight Hour Vehicular Volume

e Warrant 2 — Four Hour Vehicular Volume

e Warrant 3 — Peak Hour

e Warrant 4 — Pedestrian Volume

e Warrant 5 — School Crossing

e Warrant 6 — Coordinated Signal System

e Warrant 7 — Crash Experience

e Warrant 8 — Roadway Network

e Warrant 9 — Intersection Near a Grade Crossing

3.0 ANALYSIS OF TRAFFIC DATA

The first three warrants listed in the MUTCD are the traffic volume warrants. The traffic data was
broken up into 15 minute intervals in order to analyze the data. In reviewing the data it was
observed the highest traffic volumes in the morning took place between 7:15 and 8:15 am. In the
afternoon the highest traffic volumes took place between the hours of 5:30 and 6:30 pm. The
volumes in the afternoon were larger than the volumes in the morning. The traffic volumes are
included as Appendix A.

Warrant 1 requires that the vehicle traffic volume is above a minimum threshold or would interrupt
continuous traffic flow. This minimum needs to be met for 8 hours in a day. In analyzing the data
only three of the eight hours met the criteria. The three hours that met the criteria were 3:30 —
4:30 pm, 5:30 — 6:30 pm, and 7:30 — 8:30 am. With this information the signal doesn’t meet the
criteria for this warrant.

Warrant 2 requires that the vehicle traffic volume is above a minimum threshold for 4 hours in a
day. Appendix B shows a graph of this curve as well as the volumes that were counted each
hour. This graph shows a line for the 2 lanes in each direction on the major road with 1 lane in
the minor direction. On this graph are the points of where the traffic volumes are and there are
the four points that lay above the line. In analyzing the data warrant 2 meets the requirements
for a new signal. The four hours that met the criteria were between the hours of 2:30 — 6:30 pm.

Warrant 3 requires that minor street traffic delay is excessive for a given hour. The total traffic
required to enter the intersection in an hour is 800 vehicles with at least 100 of the vehicles on
the minor leg. In analyzing the data the traffic counts weren’t high enough to cause an excessive
delay in order to satisfy the requirements of warrant #3.
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The table below shows each of the warrants from the MUTCD as well as the results we found. In
order to warrant a new signal only one of the nine warrants listed below need to be satisfied. We
only analyzed the first three warrants and after finding warrant 2 was satisfied there isn’'t a need
to analyze the remaining warrants.

3.1 Table Summary of MUTCD Warrants

Warrant 1 Eight Hour Vehicular Volume Not Satisfied
Warrant 2 Four Hour Vehicular Volume Satisfied

Warrant 3 Peak Hour Warrant Not Satisfied
Warrant 4 Pedestrian Volume Not Evaluated
Warrant 5 School Crossing Not Evaluated
Warrant 6 Coordinated Signal System Not Evaluated
Warrant 7 Crash Experience Not Evaluated
Warrant 8 Roadway Network Not Evaluated
Warrant 9 Intersection Near a Grade Crossing Not Evaluated

4.0 CONCLUSIONS AND RECOMMENDATIONS

Based on Warrant 2 the signal is warranted at the intersection of Monroe Boulevard and North
Street. It is our recommendation a new signal be constructed with the North Street roadway

widening project.
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Existing ADT numbers for the Monroe Blvd. and North Street Intersection collected on Wednesday March 9th, 2016
Collected by camera located south of North Street on Monroe Blvd. Intersection.
Time stamps are in 24 hour format.

North St. and Monroe Blvd.

North St. (Westbound)

North St. (Eastbound)

Monroe Blvd (Northbound)

Monroe Blvd (Southbound)

Hour Start Stop Right Thru Left Right Thru Left Right Thru Left Right Thru Left Total Hourly Total

3/8/16 10:15 3/8/16 10:30 1 16 2 15 10 8 3 20 18 9 30 3 135

1 3/8/16 10:30 3/8/16 10:45 0 9 2 12 13 9 0 9 21 14 21 1 111 521
3/8/16 10:45 3/8/16 11:00 5 18 6 16 13 11 4 16 21 17 23 0 150
3/8/16 11:00 3/8/16 11:15 0 7 9 12 16 4 2 27 13 13 21 1 125
3/8/16 11:15 3/8/16 11:30 2 13 1 13 25 8 1 22 17 19 26 1 148

) 3/8/16 11:30 3/8/16 11:45 3 19 7 14 15 10 1 21 15 19 18 2 144 628
3/8/16 11:45 3/8/16 12:00 3 17 6 22 14 9 6 27 14 16 41 1 176
3/8/16 12:00 3/8/16 12:15 2 16 3 20 13 15 7 25 16 12 30 1 160
3/8/16 12:15 3/8/16 12:30 1 15 1 16 10 10 4 36 19 17 23 1 153

3 3/8/16 12:30 3/8/16 12:45 2 20 6 15 22 13 1 38 24 17 19 2 179 670
3/8/16 12:45 3/8/16 13:00 2 19 5 22 25 15 4 30 18 14 26 1 181
3/8/16 13:00 3/8/16 13:15 0 12 4 16 22 9 2 22 17 21 30 2 157
3/8/16 13:15 3/8/16 13:30 2 27 2 21 13 16 1 27 18 15 27 2 171

4 3/8/16 13:30 3/8/16 13:45 0 22 5 23 15 12 4 21 20 15 22 2 161 690
3/8/16 13:45 3/8/16 14:00 2 18 2 14 24 17 3 15 32 11 23 1 162
3/8/16 14:00 3/8/16 14:15 5 17 1 28 25 9 3 31 26 16 31 4 196
3/8/16 14:15 3/8/16 14:30 1 17 4 24 27 5 2 34 15 11 36 3 179

5 3/8/16 14:30 3/8/16 14:45 3 20 5 32 32 8 4 30 21 12 53 4 224 1001
3/8/16 14:45 3/8/16 15:00 15 31 3 36 30 17 2 64 32 6 49 3 288
3/8/16 15:00 3/8/16 15:15 5 22 5 22 23 16 11 88 37 15 63 3 310
3/8/16 15:15 3/8/16 15:30 3 13 7 36 24 15 6 60 45 22 49 2 282

6 3/8/16 15:30 3/8/16 15:45 4 31 2 29 28 17 11 32 27 15 50 2 248 1074
3/8/16 15:45 3/8/16 16:00 5 19 3 23 35 24 9 51 40 14 44 5 272
3/8/16 16:00 3/8/16 16:15 5 19 3 23 35 24 9 51 40 14 44 5 272
3/8/16 16:15 3/8/16 16:30 6 28 8 38 37 20 5 53 31 14 37 3 280

; 3/8/16 16:30 3/8/16 16:45 4 21 2 23 34 23 6 45 28 16 32 2 236 1075
3/8/16 16:45 3/8/16 17:00 5 24 3 26 31 17 9 51 26 26 31 17 266
3/8/16 17:00 3/8/16 17:15 1 26 1 32 37 30 3 56 29 24 53 1 293
3/8/16 17:15 3/8/16 17:30 2 26 4 27 40 15 11 62 39 15 43 7 291

8 3/8/16 17:30 3/8/16 17:45 6 38 4 31 27 33 11 64 33 22 40 3 312 1150
3/8/16 17:45 3/8/16 18:00 3 20 2 29 34 16 2 56 29 15 52 3 261
3/8/16 18:00 3/8/16 18:15 7 26 7 23 41 43 3 55 26 23 30 2 286
3/8/16 18:15 3/8/16 18:30 4 15 5 36 35 16 4 47 24 15 30 1 232

g 3/8/16 18:30 3/8/16 18:45 4 35 5 23 23 20 2 37 15 14 30 8 216 820
3/8/16 18:45 3/8/16 19:00 6 9 4 18 29 20 6 44 18 8 33 2 197
3/8/16 19:00 3/8/16 19:15 5 10 5 16 28 22 2 31 16 8 29 3 175
3/8/16 19:15 3/8/16 19:30 1 13 0 18 28 14 5 35 25 11 26 3 179

10 3/8/16 19:30 3/8/16 19:45 4 16 5 16 31 20 5 21 13 9 30 2 172 656
3/8/16 19:45 3/8/16 20:00 2 14 3 22 16 20 2 31 16 13 17 1 157
3/8/16 20:00 3/8/16 20:15 4 14 2 12 22 16 9 23 9 12 24 1 148
3/8/16 20:15 3/8/16 20:30 0 9 0 14 18 8 1 22 11 8 20 3 114

1 3/8/16 20:30 3/8/16 20:45 1 15 1 7 23 18 3 20 7 7 19 0 121 245
3/8/16 20:45 3/8/16 21:00 0 16 2 10 13 14 2 16 10 7 15 0 105
3/8/16 21:00 3/8/16 21:15 3 5 0 11 18 16 2 13 15 9 13 0 105
3/8/16 21:15 3/8/16 21:30 1 13 1 5 12 10 3 23 6 4 11 2 91

1 3/8/16 21:30 3/8/16 21:45 1 5 1 4 13 6 2 13 7 6 12 5 75 303
3/8/16 21:45 3/8/16 22:00 3 6 1 7 14 7 0 23 5 3 7 0 76
3/8/16 22:00 3/8/16 22:15 1 2 0 5 12 7 1 10 5 4 13 1 61
3/8/16 22:15 3/8/16 22:30 0 9 0 9 6 2 1 15 3 5 6 0 56

13 3/8/16 22:30 3/8/16 22:45 2 7 2 4 9 11 2 8 6 5 4 0 60 192
3/8/16 22:45 3/8/16 23:00 0 4 2 2 8 4 2 10 2 2 8 0 44
3/8/16 23:00 3/8/16 23:15 0 2 0 2 4 2 0 6 5 2 9 0 32
3/8/16 23:15 3/8/16 23:30 2 1 1 3 5 6 1 11 4 2 5 0 41

14 3/8/16 23:30 3/8/16 23:45 0 1 0 3 6 4 1 6 1 1 5 0 28 112
3/8/16 23:45 3/9/16 0:00 0 0 0 5 4 3 0 9 1 3 0 0 25
3/9/16 0:00 3/9/16 0:15 0 1 0 3 2 3 0 3 2 1 3 0 18
3/9/16 0:15 3/9/16 0:30 0 0 0 2 4 2 0 5 0 3 5 2 23

15 3/9/16 0:30 3/9/16 0:45 0 0 0 4 3 5 1 3 2 1 2 0 21 77
3/9/16 0:45 3/9/16 1:00 0 0 0 2 3 3 0 3 2 1 2 0 16
3/9/16 1:00 3/9/16 1:15 0 1 0 1 2 6 1 2 1 0 3 0 17
3/9/16 1:15 3/9/16 1:30 0 0 1 0 1 2 0 3 1 0 0 0 8

16 3/9/16 1:30 3/9/16 1:45 0 0 0 1 2 2 0 0 0 1 1 0 7 29
3/9/16 1:45 3/9/16 2:00 1 0 0 0 3 0 1 2 1 0 2 0 10
3/9/16 2:00 3/9/16 2:15 0 0 0 0 2 0 0 1 0 0 0 1 4
3/9/16 2:15 3/9/16 2:30 0 1 0 0 4 1 0 3 0 2 0 1 12

17 3/9/16 2:30 3/9/16 2:45 0 2 0 0 1 2 0 0 1 0 2 0 8 35
3/9/16 2:45 3/9/16 3:00 0 1 0 0 1 1 2 1 0 0 0 1 7
3/9/16 3:00 3/9/16 3:15 0 1 0 1 2 0 1 2 1 0 0 0 8
3/9/16 3:15 3/9/16 3:30 0 1 0 2 3 1 0 1 0 0 0 0 8

18 3/9/16 3:30 3/9/16 3:45 0 3 0 0 2 0 0 0 0 1 1 0 7 35
3/9/16 3:45 3/9/16 4:00 0 6 0 0 0 0 0 0 2 3 1 0 12
3/9/16 4:00 3/9/16 4:15 1 2 0 1 0 0 0 1 1 2 0 0 8
3/9/16 4:15 3/9/16 4:30 0 4 1 2 2 0 0 0 1 3 1 0 14

19 3/9/16 4:30 3/9/16 4:45 0 6 0 2 3 0 1 4 1 6 4 0 27 g8
3/9/16 4:45 3/9/16 5:00 1 6 2 1 1 1 0 0 3 5 2 1 23
3/9/16 5:00 3/9/16 5:15 0 12 1 1 2 1 0 0 6 5 6 0 34
3/9/16 5:15 3/9/16 5:30 0 8 2 2 3 3 0 2 5 10 14 1 50

20 3/9/16 5:30 3/9/16 5:45 0 15 3 2 3 2 0 1 8 9 12 0 55 a4
3/9/16 5:45 3/9/16 6:00 0 11 6 9 2 1 0 4 6 15 13 1 68
3/9/16 6:00 3/9/16 6:15 0 16 2 7 5 4 0 7 2 12 16 0 71
3/9/16 6:15 3/9/16 6:30 0 10 4 5 5 3 0 1 5 10 11 0 54

21 3/9/16 6:30 3/9/16 6:45 1 10 7 6 2 3 0 7 5 9 27 0 77 330
3/9/16 6:45 3/9/16 7:00 0 16 3 5 1 1 0 9 9 9 37 0 90
3/9/16 7:00 3/9/16 7:15 0 11 7 19 8 2 1 6 8 7 40 0 109
3/9/16 7:15 3/9/16 7:30 2 21 5 15 6 7 1 12 14 16 52 1 152

32 3/9/16 7:30 3/9/16 7:45 1 17 10 26 15 7 2 28 16 19 127 1 269 996
3/9/16 7:45 3/9/16 8:00 4 31 12 34 11 3 3 44 24 22 115 7 310
3/9/16 8:00 3/9/16 8:15 5 25 8 29 12 11 5 46 29 18 70 7 265
3/9/16 8:15 3/9/16 8:30 7 30 1 29 15 7 10 35 27 11 25 3 200

23 3/9/16 8:30 3/9/16 8:45 1 20 3 23 21 2 4 15 13 16 34 1 153 633
3/9/16 8:45 3/9/16 9:00 1 13 4 16 9 9 3 20 18 16 50 2 161
3/9/16 9:00 3/9/16 9:15 1 20 4 13 17 4 3 10 15 10 22 0 119
3/9/16 9:15 3/9/16 9:30 1 20 1 7 4 5 3 12 13 10 18 0 94

2 3/9/16 9:30 3/9/16 9:45 0 8 4 9 7 7 2 9 16 10 24 2 98 443
3/9/16 9:45 3/9/16 10:00 1 12 5 18 8 6 2 17 17 18 26 0 130
3/9/16 10:00 3/9/16 10:15 3 20 1 13 13 4 1 14 12 14 24 2 121

Total 12257
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MUTCD Warrant 2
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MUTCD Figure 4C-1. Warrant 2, Four-Hour Vehicular Volume
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