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TRAFFIC CONSULTING, LLC

156 Walker Road
West Orange, NJ 07052
973-985-3464
leekleintraffic@gmail.com

April 10, 2017

Paul M. Carelli
Borough Administrator
Caldwell Borough

1 Provost Square
Caldwell, N.J. 07006

Re: Multi-Way Stop Control Engineering Study
Intersection of Forest Avenue with Hatfield Street
Borough of Caldwell, Essex County, NJ

Dear Mr. Carelli:

The purpose of this traffic engineering evaluation letter report is to outline our findings,
conclusions and recommendations with respect to the current request for a multi-way stop
control intersection at Forest Avenue with Hatfield Street.

We followed the Manual on Uniform Traffic Control Devices (MUTCD) 2009 Edition, Section
2B.07 Multi-Way Stop Applications. This section provides guidance on preparing the
engineering study.

We conducted an engineering study, which is prescribed in the MUTCD (see attached MUTCD
section 2B.07). The engineering study should include research to determine if there were 5 or
more crashes in a 12-month period that are susceptible to correction by a multi-way stop
installation. The engineering study should collect at least 8 hours of traffic data on all
approaches to see if the vehicle volumes entering the intersection from the major street (Forest
Avenue) averages at least 300 vehicles per hour for any 8 hours of an average day (total of both
approaches); and the combined vehicular, pedestrian and bicycle volume entering the
intersection from the minor street (Hatfield 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 vehicle traffic of at least 30 seconds per vehicle during the highest hour. Also, if the 85t
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percentile approach speed of the major street (Forest Avenue) traffic exceeds 40 MPH, the
minimum vehicular volume warrants are 70 percent of the values mentioned above.

The guidance also states that a multi-way STOP control may be used “where no single criteria is
satisfied, but where Criteria B, C.1, and C.2 are all satisfied to 80 percent of the minimum
values.” (see Exhibit 2)

Field Observations

The weather was cold and rainy or mostly cloudy throughout the day. In the morning, a
crossing guard crossed students between approximately 8:00 AM and 8:30 AM. In the
afternoon, the crossing guard crossed students at approximately 2:30 PM until 3:00 PM.

During our traffic data collection period on Tuesday, March 28, 2017, we observed the
operation of the STOP-controlled approaches of Hatfield Street. There were one or two times
during the AM peak period and the PM peak period when 3 or 4 cars were queued on Hatfield
Street. However, these cars did not experience delays of 30 seconds or more.

We also observed the traffic flow along Forest Avenue. It did not appear from our vantage
point that a significant amount of traffic was traveling at a significantly higher rate of speed
than the posted 25 MPH. However, we did observe a “Your Speed Is” trailer parked on

southbound Forest Avenue, south of Hatfield Avenue for a short time in the morning hours.

Sight Distances

We evaluated the available sight distance from various vantage points at the intersection.
Since the predominant orientation of vehicles involved in right angle crashes were eastbound
and southbound, we focused on the sight triangle looking from the STOP position on Hatfield
Street, traveling eastbound, looking north toward southbound traffic on Forest Avenue. There
is a large evergreen bush in the front yard of 61 Forest Avenue that may have contributed to
the conditions that resulted in right angle crashes between eastbound and southbound
vehicles.

We also looked at the sight distances looking north and south from the STOP position on
westbound Hatfield Street. There was one crash in June 2016 involving a westbound vehicle
and a southbound vehicle. Due to the horizontal distance between the westbound driver’s eye
and the vehicle traveling southbound, the slope of the front yard embankment at 62 Forest
Avenue does not appear to impede the sight distance of the westbound driver. Looking south
on Forest Avenue from eastbound Hatfield Street, the sight distance is not impeded.

Looking south on Forest Avenue from westbound Hatfield Street, a large tree in the front yard
of 56 Forest Avenue partially impedes the sight distance for a short distance, but does not
contribute to any reported crashes.
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Crash Reports
We reviewed the crash reports provided by the Borough Administrator. There were 6 crash

reports provided for the intersection of Forest Avenue with Hatfield Street over a 22-month
period from May 24, 2015 to March 22, 2017. These crashes included 6 right-angle crashes,
one crash involved one vehicle and one bicycle and another crash involved 3 vehicles. All 6
crashes involved a vehicle traveling south on Forest Avenue. During the most recent 12-month
period from April 2016 through March 2017 there were 4 reported crashes. All 4 crashes
involved right angle crashes. Three of the 4 crashes involved vehicles traveling eastbound on
Hatfield Street and southbound on Forest Avenue. One crash involved a distracted driver failing
to stop at the stop sign. The 4 crashes resulted in 7 people injured.

Travel Speed Data

The Police Department provided data that stated that 770 vehicles were surveyed. The highest
speed recorded was 45 MPH, the lowest speed was 18 MPH. The average speed was 28 MPH
with the 85 percentile speed of 33 MPH. It was not indicated which direction or directions of
Forest Avenue were surveyed. Asindicated above, the 85" percentile speed was below 40
MPH.

Traffic Volumes

We performed traffic turning movement counts at the studied intersection on Tuesday, March
28, 2017 from 7:00 AM to 6:00 PM. Exhibit 1 summarizes the traffic volumes on both
approaches of the minor street, Hatfield Street, and each approach of the major street, Forest
Avenue. During both the AM peak period and the PM peak period, we noted there were
approximately 12 pedestrians, both adults and children, crossing at the intersection. There
were only 2 bicycles crossing the intersection during our traffic turning movement counts.
These pedestrian and bicycle crossings occurred primarily when the crossing guard was on duty.

Conclusions

It is our opinion that a multi-way stop control at the intersection of Forest Avenue with Hatfield
Street does not fall within the guidance of the Manual of Uniform Traffic Control Devices.
According to crash reports provided, there were only 4 crashes reported in the most recent 12-
month period from April 2016 through March 2017. The traffic volumes on Forest Avenue do
not exceed the threshold of 300 vehicles per hour for 8 hours on a typical day and that the
combination vehicles, pedestrians and bicycles on Hatfield Street do not exceed 200 units per
hour for the same 8 hours.
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Recommendation
It is recommended that the evergreen bush in the front yard of 61 Forest Avenue be removed
to facility more adequate sight distance at the intersection.

Based on the data provided by the Police Department, there does not appear to be a real
speeding problem along Forest Avenue.

Some traffic calming solutions may include the addition of in-pavement “Stop for Pedestrians in
Crosswalks” signs. This would remind motorists to stop when pedestrians are in the crosswalk.
The in-pavement signs may also provide a visual queue to drivers on Forest Avenue to be more
aware as they approach the intersection of Hatfield Street.

However, in order to warrant a multi-way STOP condition, the MUTCD states an optional
criteria: “An intersection of two residential neighborhood collector (through) streets of similar
design and operating characteristics where multi-way stop control would improve traffic
operational characteristics of the intersection.”

If the removal of the evergreen bush at 61 Forest Avenue does not improve the available sight
distance for eastbound traffic looking north at southbound traffic, then a multi-way STOP
control may be necessary. After the evergreen bush is removed, the operating conditions at
the intersection should be monitored for a 12-month period.

If you have any questions, please contact me at 973-985-3464.
Very truly yours,

Zoo ) |e

Lee D. Klein, P.E., PTOE

NJPE 24GE03710400
PTOE Certification 1627

C:\LeeWork\CarbRstr122016\11162016\Caldwell\4-WaySTOP\Klein-Multi-WayStop-03312017.docx
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EXHIBIT 1
Forest Avenue with Hatfield Street
Multi-Way STOP Application Analysis Traffic Volumes
| Condition "C"
CRITERIA
Time Hatfield Street Forest Avenue Major | Minor
Ending Minor Street || Major Street = Maijor Street Total 300 200
8:00:00 AM 187 62 123 185
9:00:00 AM 260 99 150 249 X
10:00:00 AM 125 59 83 142
11:00:00 AM
12:00:00 AM 105 80 68 148
1:00:00 PM 123 68 51 119
2:00:00 PM 100 86 60 146
3:00:00 PM 178 116 96 212
4:00:00 PM 166 150 70 220
5:00:00 PM 151 100 60 160)|
6:00:00 PM 206 120 89 209 X
Totals 1601 940 850 1790[Hrs Met= 0
C:\LeeWork\CarbRstr122016\11162016\Caldwell\4-WaySTOP\[8 Hr. Traffic Signal Warrants.xls]8-Hour
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EXHIBIT 2
Forest Avenue with Hatfield Street
Multi-Way STOP Application Analysis Traffic Volumes (80%)
| Condition "C"
80% CRITERIA
Time Hatfield Street Forest Avenue Major | Minor

Ending Minor Street || Major Street = Maijor Street Total 240 160
8:00:00 AM 187 62 123 185 X
9:00:00 AM 260 99 150 249 X X

10:00:00 AM 125 59 83 142

11:00:00 AM

12:00:00 AM 105 80 68 148

1:00:00 PM 123 68 51 119

2:00:00 PM 100 86 60 146
3:00:00 PM 178 116 96 212 X
4:00:00 PM 166 150 70 220 X

5:00:00 PM 151 100 60 160)|
6:00:00 PM 206 120 89 209 X
Totals 1601 940 850 1790[Hrs Met = 1

C:\LeeWork\CarbRstr122016\11162016\Caldwell\4-WaySTOP\[8 Hr. Traffic Signal Warrants.xls]8-Hour-80%
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Project: Traffic Control Signal Needs Study

Intersection: Forest Avenue with Hatfield Street

Borough of Caldwell, Essex County, NJ

CRASH SUMMARY

FOREST AVENUE WITH HATFIELD STREET
BOROUGH OF CALDWELL, ESSEX COUNTY, NJ

TRAFFIC CONTROL SIGNAL NEEDS STUDY

Surface No. of Property Direction Direction Pre-Accident Vehicle | Pre-Accident Vehicle
Report No. Date Day Time [Light Condition Condition Vehicles Fatal Injury | Damage Only | Accident Occurred on: Distance from Location: Vehicle 1 Vehicle 2 | Collision Type Action - Veh 1 Action - Veh 2 Accident Description
Box5 | Box 6 Box 104 Box 8 Box 9
Box 4 (46) (47) (48) Box 98 (34) Box 102 (7) (122) (50) (51) If8&9=0 Box 116 (32) |Box 117 (33)| Box 105 (42) Box 124 (38) Box 125 (39) Box 135 (114)
1 03/22/17 Wed | 15:33 1 1 2 0 1 0 Forest Ave AT INTERSECTION 2 3 3 8 11 RIGHT ANGLE, DISTRACTED, FAILED TO STOP AT STOP
2 01/17/17 Tu 7:18 1 3 0 4 0 Forest Ave AT INTERSECTION 2 3 3 8 11 RIGHT ANGLE
3 08/10/16 Wed | 16:49 1 2 2 0 0 1 Forest Ave AT INTERSECTION 2 3 3 1 1 RIGHT ANGLE
4 06/11/16 Sa 18:28 1 1 2 0 2 0 Forest Ave AT INTERSECTION 4 3 3 1 1 RIGHT ANGLE
5 09/08/15 Tu 9:35 1 1 2 0 2 0 Forest Ave AT INTERSECTION 2 3 3 1 1 RIGHT ANGLE
6 05/24/15 Su 16:52 1 1 2 0 1 0 Hatfield St AT INTERSECTION 4 3 7 7 1 RIGHT ANGLE (CAR AND BICYCLE)
0 10 1
Surface 11 <-- Total Collision Type
Dry (1) 5 83% Rear End (1) O 0%
Wet (2) 1 17% Sideswipe (2) 0 0%
Snowy (3) 0 0% Angle (3) 5 83%
Icy (4) 0 0% Head-On (4) 0 0%
Total 6 100% Left Turn (5) 0 0%
Struck Parked Veh (6) 0 0%
Other (7) 1 17%
Total 6 100%
Direction Veh 1
North (1) 0 0%
East (2) 4 67%
South (3) 0 0%
West (4) 2 33%
Total 6 100%
Direction Veh 2
North (1) 0 0%
East (2) O 0%
South (3) 6 100%
West (4) 0 0%
Total 6 100%
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