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INTRODUCTION

The West Caldwell Police Department has requested that if possible, a multi-way stop sign
be installed at the intersection of Ravine Avenue and Westover Avenue, in the interest of
traffic safety. This report contains the results of warrants analysis for multi-way stop

control, as contained in section 2B.07 of the Manual on Uniform Traffic Control Devices,

2009 Edition. Figure 1 contains a location map of the intersection in question, which is
located on the Caldwell/West Caldwell border.
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Figure 1 —Intersection L ocation
Ravine Avenue and Westover Avenue Multi-Way Stop Warrant Analysis Page 1

Borough of Caldwell / Township of West Caldwell, Essex County, NJ

The RBA Group



EXISTING CONDITIONS

Ravine Avenue is a two-lane, two-way, local roadway under the jurisdiction of the
Township of West Caldwell and the Borough of Caldwell. In the vicinity of Westover
Avenue, Ravine Avenue is approximately 28 feet wide and is subject to a statutory speed
limit of 25 miles per hour. Ravine Avenue runs parallel to Bloomfield Avenue and ends at

Central Avenue. Adjacent land uses are residential.

Westover Avenue is a two-lane, two-way, local roadway under the jurisdiction of the
Township of West Caldwell and the Borough of Caldwell. In the vicinity of Ravine
Avenue, Westover Avenue is approximately 28 feet wide, and is subject to a statutory

speed limit of 25 miles per hour. Adjacent land uses are residential.

The intersection of Ravine Avenue and Westover Avenue is under two-way stop control,

with Ravine Avenue traffic having the right of way.
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TRAFFIC VOLUMES

Manual traffic counts were used on the various approaches to the intersection of Ravine
Avenue and Westover Avenue on September 13 and 14, 2010. Table 1 contains a summary

of for the peak eight (8) hours for thisintersection.

Table1l—Warrant Analysis Traffic Volumes

Ravine Westover

Hour Avenue Avenue
7-8 am 319 93
8-9 am 398 110
12-1 pm 266 65
1-2 pm 246 47
2-3 pm 249 65
3-4 pm 361 122
4-5 pm 383 86
5-6 pm 456 135
Average 335 90

As shown in Table 1, traffic on Ravine Avenue is consistently higher than on Westover

Avenue, but not by a significant amount (i.e. 200-300 vehicles per hour).

TRAFFIC SAFETY

Crashes for the intersection of Ravine Avenue and Westover Avenue were obtained from
the New Jersey Department of Transportation database of crashes for the period of January
1, 2007 to December 31, 2009. Said database only includes reportable crashes. During the
period in question, three crashes occurred at this given intersection. On Monday, May 28,
2007 at 3:22 pm there was an angled crash resulting in one injury. On Thursday, February,
2008 at 1:49 pm there was a left turn crash resulting in two injuries. On Wednesday, July
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22, 2009 at 7:01 pm there was a sideswipe crash resulting in no injuries. Given this low

crash frequency, traffic safety is not an issue at the intersection in question.

TRAFFIC OPERATIONS

Traffic operations for the morning peak hour for the intersection of Ravine Avenue and
Westover Avenue were evaluated using Synchro, version 7. Within said program, traffic
operations are assessed based on average delay per vehicle, on ascale of “A” through “F’,
with “A” being the best and “F’ being the worst. Table 2 contains a summary of the level
of service results under two-way stop control versus multi-way stop control. Asindicated,
all approaches are expected to operate at Level of Services of either A or B during peak
hours under both conditions.

Table2 —Level of Service under Different Forms of Traffic Control

Morning Peak Hour Evening Peak Hour

Two-way Stop Control Multi-way Stop Control Two-way Stop Control Multi-way Stop Control

Approach DEEVACED) LOS Delay (sec) LOS Delay (sec) LOS Delay (sec)

Ravine Av

wWB 24 A 10.6 B 1.8 A 9 A
Ravine Av

NB 0.3 A 8.6 A 0.7 A 10.6 B
Westover

Av NB 13.9 B 8.6 A 14.4 B 9 A
Westover

Av SB 14.2 B 8.6 A 12.8 B 84 A
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WARRANT EVALUATION

According to the Manual on Uniform Traffic Control Devices (MUTCD), 2009 Edition,
Part 2B.07,

Support:

Multi-way stop control can be useful as a safety measure at intersections if
certain traffic conditions exist. Safety concerns associated with multi-way
stops include pedestrians, bicyclists, and all road users expecting other
road users to stop. Multi-way stop control is used where the volume of
traffic on the intersecting roads is approximately equal.

Based on Table 1, the traffic volumes on Ravine Avenue and Westover Avenue are not

significantly disproportionate, as required by the above paragraph.

The Manual on Uniform Traffic Control Devices (MUTCD), 2009 Edition, Part 2B.07 aso
contains a series of warrants under “Guidance” (which generally has lower standing than

“Support”). Below isasummary of these warrants in this instance.

Criteria A: Interim Measure Prior to Signalization

Where traffic control signals are justified, the multi-way stop is an interim measure that
can be installed quickly to control traffic while arrangements are being made for the

installation of the traffic control signal.

Since traffic signal warrants have not been investigated at the intersection under study,
Criteria A isnot applicable.

Criteria B: Crash Experience

Five or more reported crashes in a 12-month period that are susceptible to correction by a
multi-way stop installation. Such crashes include right-turn and left-turn collisions as well

as right-angle collisions.
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Motor vehicle crashes from 2007 to 2009 in the vicinity of the intersection under study
were reviewed, based on crash records maintained by the New Jersey Department of
Trangportation.  During this period, only three (3) reportable crashes occurred.
Accordingly, CriteriaB is not satisfied.

Criteria C: Traffic Volume

A multi-way stop installation is considered warranted when the following minimum traffic

volumes exist:

1. The wvehicular volume entering the intersection from the major street
approaches (total of both approaches) averages at least 300 vehicles per hour
for any 8 hours of an average day, and

2. The combined vehicular, pedestrian, and bicycle volume entering the
intersection from the minor street approaches (total of both approaches)
averages at least 200 units per hour for the same 8 hours, with an average
delay to minor-street vehicular traffic of at least 30 seconds per vehicle during
the highest hour; but

3. If the 85th-percentile approach speed of the major-street traffic exceeds 40
mph, the minimum vehicular volume warrants are 70 percent of the values
provided in Items 1 and 2.

Based on the volumes contained in Table 1, the major street approaches averages over 300
vehicles per hour for any 8 hours of an average day. Therefore, Condition 1 of CriteriaC is
met. Table 1 also shows that the combined vehicular, pedestrian, and bicycle volume
entering the intersection from the minor street approaches does not average 200 units per
hour for the same 8 hours. Therefore, Condition 2 of Criteria C is not met. The 85th
percentile approach speed of the major-street traffic does not exceed 40 mph. Therefore,
Condition 3 of Criteria C is not met. Since Conditions 2 and 3 have not been met, Criteria
Cisnot satisfied.
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Criteria D: Combination of Criteria

Where no single criterion is satisfied, but where Criteria B, C.1, and C.2 are all satisfied to

80 percent of the minimum values. Criterion C.3 is excluded from this condition.

Based on the values shown earlier, Criteria D is not satisfied, since Criteria B is not 80%
satisfied.

Other Optional Criteria

Within the Manual on Uniform Traffic Control Devices, several additional optional criteria

arelisted that may be included in an engineering study, as outlined below:

A. The need to control left-turn conflicts.

B. The need to control vehicle/pedestrian conflicts near locations that generate high
pedestrian volumes.

C. Locations where aroad user, after stopping, cannot see conflicting traffic and is not
able to safely negotiate the intersection unless conflicting cross traffic is also
required to stop.

D. An intersection of two residentia neighborhood collector (through) streets of
similar design and operating characteristics where multi-way stop control would
improve traffic operational characteristics of the intersection.

The northbound approach to Ravine Avenue has obstructed sight distances, due to shrubs, a
tree, and a stairway on private property, as shown below. It should be noted that the
shrubbery on the northeastern corner may be eliminated in the interest of public safety.
The southbound approach to Ravine Avenue has an obstructed sight distance, due to the
grading and roadway issues. Accordingly, Criteria C is satisfied. Both Westover Avenue
and Ravine Avenue are residentia collector (through) streets of similar design and

operating characteristics, so CriteriaD is aso satisfied.
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Sight Triangle on Northbound Approach:
(looking east): (looking west):

Il ¥

Sight Triangle on Southbound Approach
(looking east):
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SUMMARY OF WARRANTSANALYSIS

In accordance with the support established in the MUTCD, implementation of a multi-way
stop is warranted for the intersection of Ravine Avenue and Westover Avenue.
Specifically, multi-way stop is supportable based on MUTCD since the volumes of both
roadways are not significantly disproportionate, and there will be improvements to safety
due to sight distance obstructions on Westover Avenue in both northbound and southbound
directions. Conversion to multi-way stop control was not found to significantly impact
traffic operations, as all movements will function at a very good Level of Service B or
better during peak hours under multi-way stop control. Accordingly, multi-way stop
control is not expected to have a detrimental impact on traffic operations or safety.

CONCLUSIONS

A multi-way stop condition should be implemented at the intersection of Ravine Avenue
and Westover Avenue in the interest of efficiency and safety of traffic, pedestrians, and
bicyclists. Along with said change, the existing flashing signal should be converted to all
red flashers, and said flashers should be upgraded to 12" lenses.
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