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ATE BACKGROUND




BACKGROUND

Cedar Rapids began installing automated traffic enforcement (ATE) in March of 2010. The city
utilizes ATE’s at locations and-intersections that have been identified by the City’'s Traffic
Engineering Department as having a high number of crashes. A combination of crash rates
and the number of crashes per intersection was used to identify the locations. The pre-
installation analysis was particularly concerned with the number of right angle crashes. Also
highlighted was the increasing number of crashes occurring on 1-380 within a section known as
the “S” curves.

INTERSECTIONS

Numerous agencies, including the Federal Highway Administration (FHWA), the National
Highway Traffic Safety Administration (NHTSA), the Institute of Transportation Engineers
(ITE), and lowa State University's Institute for Transportation (InTrans), have published
guidance and best practices for addressing red light running, and reducing the severity of
intersection related crashes. The City of Cedar Rapids has used this guidance and
incorporated it into existing signalized intersections and new signalized intersections. We
believe that adherence to this guidance has contributed to Cedar Rapids’ safety record being
better than most communities in lowa. In the latest Statewide Safety Improvement Candidate
Location (SICL) list released by the lowa Department of Transportation, the City has only one
intersection in the top 50 (27™), and only 9 out of the top 200 in the state. Only 7 of these are
signalized and under the jurisdiction of the City. The City of Cedar Rapids has also been
ranked 19" best or lower out of 200 cities nationwide in the America’s Best Driver's Report
published by Allstate Insurance. Automated enforcement is mentioned by each of these
agencies as an effective measure to reduce red lighting running. A recent study by the
InTrans/CTRE Center for Transportation Research and Education (lowa State University),
Evaluating the Effectiveness of Red Light Running Camera Enforcement in Cedar Rapids and
Developing Guidelines for Selection and use of Red Light Running Countermeasures,
concluded “the main findings of the research conducted as part of this study, support the idea’
that the cameras have had a positive safety effect at the intersections”.

The City of Cedar Rapids also followed many of the recommendations for automated speed
enforcement found in the Speed Enforcement Camera Systems Operational
Guidelines published by NHTSA.




The following summary is a list of engineering countermeasures included in guidance and best
practices from the agencies above that have been applied to signalized intersections in Cedar
Rapids:

Improve Signal Visibility

1.

All signals
Are designed to follow the standards (“shall” statements) listed in the Manual on

Uniform Traffic Control Devices. In nearly all cases, the City will also follow guidance
(“should” statements). R

. Signals Placed Overhead '

All signals have at least one and typically two signal heads mounted on a mast arm for
each approach. An additional far side pole mounted head is also provided for improved
visibility.

Signal for Each Approach Lane
All through lanes have an overhead signal.

Size of Signal Displays
All signal indications are 12-inch LED S.

Line of Sight

All of the intersections under automated enforcement have an acceptable line of

sight. Programmable lenses are used at two of the locations, due to intersection angle
and the proximity of two adjacent signalized intersections. The new programmable
lenses are LED and the angle of the light can be adjusted from the ground to provide
optimal visibility under these circumstances.

Visors -
Standard equipment for all signal and pedestrian indications.

Signal Conspicuity
Backplates and LED signal indications are standard equipment.

Increase Likelihood of Stopping

—t

. Stop bars are present at all signalized intersections.

Signal Ahead signs (W3-3) are used if signal visibility is an issue because of the
roadway geometry or when a signal is the first one encountered on an arterial roadway.
Left Turn Signal signs (R10-10) are used to supplement protected left turn heads to
avoid driver confusion when the through movement is green.




Address Intentional Violations

1.

Signal Optimization

Approximately 80 percent of all traffic signals in Cedar Rapids are connected to a
Central Traffic Management system which monitors the operation of the signals and
manages groups of signals that are operated in coordinated timing plans. The City is
nearly complete with an upgrade of our communication system from copper to

fiber. Work will be completed this summer and all 237 traffic signals will be monitored
from a Traffic Management Center. New traffic management software, traffic monitoring
cameras, and adaptive traffic control is part of the upgrade and will be used to monitor
and improve operations.

. Signal Cycle Length

Cedar Rapids uses traffic signal optimization software, and provides training to staff
engineers to properly employ cycle lengths, phasing, timing and offsets.

Yellow-Change Interval
All yellow-change intervals are calculated according to ITE’s recommended guidelines.

All-Red Clearance Interval

The City also uses an all-red interval per ITE. It does not reduce the likelihood of
entering the intersection on Red, but there are studies that show it can positively impact
the safety of an intersection.

Dilemma-Zone Protection

All new signals are designed with dilemma-zone protection. AII existing signals have
dilemma zone protection if the approach speeds are greater than 25mph. In the
downtown many of the signals are pre-timed. As they are upgraded we are adding
detection to operate in actuated-coordinate mode.

Flashing Mode —

Many signals are operated in overnight flash when volumes are low. Crash statistics for
these locations are monitored and if 3 or more crashes occur in a year, the signal is no
longer operated in overnight flash mode. The City is evaluating the use of overnight
flash, as several recent studies have shown the potential for increased crashes during
overnight flash. We have not seen this same outcome in Cedar Rapids.

The ATE equipment utilized at intersections by Cedar Rapids provides both red light and
speed violation monitoring. Crash rates were the guiding factor for intersection selection. The
broadest goal of the program has been the reduction of crashes caused by red light running
but part of the red light running problem is the driver who speeds up to “beat the red light”
instead of stopping. In order to achieve the reduction we have to change driver behavior.
Without the speed enforcement option, there is a real possibility that drivers would learn to
accelerate instead of apply the brakes.




The following crash data was taken from the accident reporting program TraCs. Only accident
reports completed by an officer are included in this data.

1ST AVE. AND 10th ST. SE

2008 2009 2012 2013

Total 4 7 4 5
Property Damage Only ; 2 5 4 3
Personal Injury Status
Incapacitating . 1 0 0 0
Non-incapacitating 0 1 0 1
Possible . 1 1 0 1
Manner of Crash
Non-Collision 1 0 0 0
Head-On 0 0 0 0
Rear-End 1 5 2 2
Angle, left turn 0 1 1 0

2 1 1 3

Broadside

Driver Contributing Factors

2-Ran Light 1-Ran Light | 1-Ran Light 2-Ran Light

2-Too close 1-Left turn 1-Left turn 1- Left Turn
1-Control 4-Control 1-Control 1-Control
1-Reckless 1-Reckless 1-On Phone 1-Turn
1-Pedestrian 1-OWI ‘ 2-Other
Weather Conditions
Clear 4 2 3 2
Partly Cloudy 0 1 0 0
Cloudy 0 3 1 3
Rain 0 1 0 1
0 1 0 0

Snow

Surface Conditions

Dry 4 4 4 3
Wet 0 2 0 1
Snow 0 1 0 ; 1
Environmental Factors

None 3 6 4 4
Weather 0 -1 0 1
Glare 1 0 0 . -0
Roadway Condition

None 4 6 4 5
Road Surface 0 1 0 0




1ST AVE AND L ST WEST

2008 . 2009 2012 2013
Total 6 4 3 8
Property Damage Only 3 3 . 3 5
Personal Injury Status
Non-incapacitating 2 0 0
Possible 1 1 0 3
Manner of Crash
Rear- End 0 1 1 0
Left Turn 4 0 1 2
Broadside 2 3 0] 6
Sideswipe 0 0 1 0
Driver Contributing Factor
2-DTS 3-DTS 1-Left Turn 5-DTS
4-Left Turn 1-Too close 1-Control 2—Left, Turn
2-Others 2-Unk
Weather Conditions
Clear 1 1 2 3
Partly Cloudy 2 1 0 0
Cloudy 3 2 1 5
Rain 1 0 0 1
Surface Conditions
Dry 4 3 3 6
Wet 2 0 0 2
Snow 0 1 _ 0 0
Environmental Factors
None 6 4 2 8
Other 0 0 ‘ 1 0
Roadway Condition ‘
None 6 4 3 8




WILLIAMS BOULEVARD AND 16TH AVE SW

2008 - 2009 2012 2013
Total 4 10 1 3
Property Damage Only 3 5 1 3
Personal Injury Status
Non-Incapacitating 1 4 0 0
Possible 0 1 0 0
Manner of Crash
Rear End 2 3 0 0
Left Turn 2 4 1 2
Broadside 0 3 0 1
Driver Contributing Factors
1-Left Turn | 4-Left Turns | 2-Unk | 2-Left Tumn
2-Control 2-DTS | 1-DTS
1-Other 2-Control
1-Too close
1-Other
2-Unk
Weather Conditions
Clear 3 5 0 3
Partly Cloudy 0 2 0 0
Cloudy 1 2 1 0
Rain 1 0 0 0
Snow 0 1 0 0
Surface Conditions
Dry 3 . 8 1 3
Wet 1 1 0 0
Snow 0 1 0 0
Environmental Factors
None 3 8 1 3
Weather 1 1 0 0
Glare 0 1 0 0
Roadway Condition
None 4 9 1 3
Road Surface 0 1 0 0




1-380 Crashes

Pre-ATE installation crash data showed an average of 2 deaths a year for several years, along
with a high number of injury-related crashes. The data shows that not only has the total
number of crashes been reduced per year, but there have been fewer injuries related to
crashes, and zero fatal crashes since the installation and use of ATE. Pre-installation data
shows that a majority of crashes resulted in some type of injury. The number of personal injury
crashes was greater than the total number of property damage crashes. Crashes still occur,
however, those that do occur result in fewer injuries; and no crashes have resulted in a death
since ATE installation. Post-installation data reveals that property damage crashes now
number higher than injury crashes.

1-380 Design

Because of its design, |-380 creates a hazardous environment for law enforcement officers and
problematic for speed enforcement. Most of the “S” curve is either elevated with steep
embankments, or nothing to the side of the travel portion but a paved shoulder and a wall.
There are limited places where an officer can safely set a squad car to monitor traffic. Even
when a traffic law violation is observed, the officer may not be able to pursue without creating
an additional hazard for the motoring public. Another concern for law enforcement is the limited
escape routes available, if the need arises during a traffic stop to take evasive action. When
law enforcement is called to respond to an event on 1-380, steps have to be taken fo ensure
the safety of all First Responders. That usually means additional squad cars positioned up-
stream in an attempt to slow the traffic down and divert the traffic to a specific lane.

There has been no reconstruction, redesign, or major changes to the roadway or traffic flow,
since ATE started.




ROAD SAFETY AUDIT

1-380




ROAD SAFETY AUDIT FOR 1-380
THROUGH CEDAR RAPIDS AND HIAWATHA IN LINN COUNTY, IOWA
FINAL REPORT - MARCH 2009

This report.is a product of a common concern between the Cedar Rapids Police Department
and the lowa Department of Transportation District 6 Office; the safety of 1-380. The report
addresses several issues including the increasing number of crashes, roadway surface
conditions (friction), traffic volumes, and speed. The report acknowledges the very problem
that ATE’s are designed and installed to address the high number of crashes in the “S” curves.

Automated Traffic Enforcement is one of approximately 40 safety issues listed in the |-380
Cedar Rapids Corridor Safety Initiatives. Also listed is the need for surface treatment in low
friction areas. A friction coating has been applied to a test section within the “S” curves and
seems to be providing additional crash reduction.

‘Speeding

The lowa Department of Transportation's Road Safety Audit for I-380 (2009), identified speed
as the leading cause of crashes on mainline 1-380 (pg. 9). The posted speed limit within the “S”
curves is 55 miles per hour. It has been set at 55 mph since the roadway was constructed.

The speed limit is not constant along 1-380 within the boundaries of Cedar Rapids. For
southbound [-380, the speed limit changes from a rural interstate speed of 70 mph, to 60 mph
north of Hiawatha. The speed limit remains 60 mph for approximately four miles. For
northbound 1-380 the speed limit changes from 70 mph, to 60 mph south of Highway 30 and
remains 60 mph for approximately 3 miles. A conclusion can be drawn that some motorists are
choosing to ignore the reduction in speeds and enter the “S” curves without slawing.

Historically, the Cedar Rapids Police Department has utilized traditional speed enforcement,
along with a variety of other practices, in an effort to maintain safe driving speeds. Those
include multi-officer enforcement projects, as well as “zero” tolerance, multi-agency operations.
The City even used aircraft for a number of years.

According to the Road Safety Audit, the only speed study done was in a 60 mph zone located
near Coldstream Ave NE. The Audit acknowledges that “the area of particular interest for
speed compliance is between the “S” curves on either side of the “5 in 1 Bridge”, and no speed
sampling data is available for that location”.

In February 2013, the Cedar Rapids Police Department, using Laser Radar, conducted a
speed study on [-380 within the “S” curves at 7" St NE. The speeds of 10,138 vehicles were
recorded, with an average speed of 58.33 mph in the 55 mph speed zone.

9




Crash Data for 1-380

This crash data was taken from the accident reporting program (TraCs). Only accident reports
completed by an officer are included.

1-380 "S" CURVES CRASH DATA

2008 2009 2012 2013

TOTAL 35 47 26 33
Property Damage Only 14 16 15 22
Personal Injury Status
Incapacitating 2 3 3 0
Non-Incapacitating 10 10 4 0
Possible 8 16 4 11
Fatal [ 1 2 0 0
Manner Of Crash
Non-Collision 17 20 10 10
Head-on 1 5 1 1
Rear-end 3 8 11 10
Angle, oncoming left turn 0 0 0 0
Broadside 3 2 0 3
Sideswipe, same direction 8 11 3 9
Sideswipe, opposite 0 0 0 0
Unknown 3 1 1 0
Driver Contributing Factors

24-Control 33-Control 16-Control 16-Control

3-Too fast 6-Too Fast 5-Too Fast 5-Too Fast

1-Mechanical 1-Feel Asleep 3-Too Close | 6-Too Close

1-Unknown " 1-Medical 1-Medical 1-Mechanical

3-Swerving 1-Wrongway 1-Reckless 2-Reckless

4-OWI 2-Swerving 2-Other 2-Asleep

1-Overcorrecting | 2-Swerving 1-Overcorrecting
5-OWI 1-OWI 5-OWI

Weather Conditions
Clear 13 14 11 17
Partly cloudy 5 3 0 -3
Cloudy 17 27 11 10
Fog 0 3 0 0
Rain 8 14 2 2
Snow 9 6 6 5
Blowing snow, dirt etc. 1 0 1
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Surface Conditions

Dry 12 14 14 21
Wet 9 18 3 3
ice 3 7 2 4
Snow 9 6 6 5
Slush 2 2 1 0
Environmental factors

None 23 20 17 27
Weather 10 26 8 5
Previous Accident 0 1 1

Other 1 0 0
Roadway Condition

None 23 30 19 24
Road Surface 11 17 6 5
Debris 1 0 0 0
Work Zone 0 0 1 3

Obstruction 0 0 0 1
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Hearing Process

One of the most common complaints about automated traffic enforcement is the lack of due process.
Cedar Rapids takes that concern very seriously and believes that our appeal process addresses that
concern. By statute, the Notice of Violation goes to the owner of the vehicle, identical to a parking
citation. Like a parking ticket, this is a civil infraction not a criminal charge. The recipient has 30 days to
pay the fine, or request an appeal. If, after the original due date no action has been taken, a second
notice is mailed. The hearing is presided over by a community member, in good standing, who simply
has a desire to serve. They have no affiliation with the police department or the legal profession. If the
recipient is not satisfied with the outcome of the hearing, then they may request the infraction be moved
to District Court.

Accuracy

i

:Yet another often répeated challenge to automated traffic enforcement is the technology. The system
employed by Cedar Rapids has built-in software designed to ensure the highest level of accuracy. First
the system preforms a self-test daily to ensure that it is operating properly. Then the radar validates the
hardware and software parameters, and system settings every minute. If one of the verifications fails
the system shuts down, no radar reading will take place and no photos will be taken. Annually the
calibration is checked using a Target Speed Simulator. The TSS is mounted to the outside of the
radar/camera box. It then sends signals that mimic different speeds and the radar must return the
correct speed reading. If any of those verifications are incorrect the radar is removed and replaced.
There are no adjustments that can be made on site. The Cedar Rapids Police Department verified the
calibration of the equipment on January 12", 2014 and again on April 22", 2014.
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Citation Totals - lntersecﬁons

2011 2012 2013
1st Ave @ 10th St EB Red Light 215 452 284
Speed 195 202 206
1st Ave @ 10th St WB Red Light 78 89 128
Speed 296 172 457
1st Ave @ L St WB Red Light 135 414 281
Speed 464 469 423
1st Ave @ L StEB Red Light 265 515 366
Speed 12| 109 163
Williams @ 16th Ave NB Red Light 395 459 596
Speed 1065 | 1039 | 1275
Williams @ 16th Ave SB Red Light 30 5‘0 41
Speed 42 62 47
CITATIONS TOTAL 1-380
2011 2012 2013
Diagonal Dr NB 9190 | 10109 | 4218
J Ave NB 36775 | 35327 | 36069
J Ave SB 44775 | 38052 | 44529
1st Av Ramp SB 1226 986 1234
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APPENDIX A

CEDAR RAPIDS TRAFFIC ENGINEERING
 INTERSECTION CRASH DIAGRAMS

15T AVENUE AND 10" STREET EAST




AppendiX A| ciTy oF CEDAR RAPIDS, IOWA

TRAFFIC ENGINEERING DEPARTMENT

COLLISION DIAGRAM

Location 1ST AVENUE EAST AND 10TH STREET pegiop, 2013
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JAppendixX A| city oF CEDAR RAPDS, IOWA
TRAFFIC ENGINEERING DEPARTMENT

COLLISION DIAGRAM

LOCATION1ST AVENUE EAST AND 10TH STREET PERIOD 2012
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|Appendix A| ciry oF cepar RaPDS, IOWA

TRAFFIC ENGINEERING DEPARTMENT

COLLISION DIAGRAM
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Appendix A

CITY OF CEDAR RAPIDS, IOWA

TRAFFIC ENGINEERING DEPARTMENT

COLLISION DIAGRAM
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Appendix A

CITY OF CEDAR RAPIDS, IOWA

TRAFFIC ENGINEERING DEPARTMENT

COLLISION DIAGRAM

LOCAT!ON1ST AVENUE EAST AND 10TH STREET PERIOD 2009
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Appendix A

CITY OF CEDAR RAPIDS, IOWA

TRAFFIC ENGINEERING DEPARTMENT

COLLISION DIAGRAM

Location 1 ST AVENUE EAST AND 10TH STREET pepiop

INDICATE NORTH

/

10-18-08 CD

16:02 DTS

07-23-08 CD £I )
16:50P FTMC

04-24-08 RW

16:18P D5

LEGEND \
<F—>>>> M.V. BACKING
<}—————— M.V.MOVING AHEAD
<p--=-=-- PEDESTRIAN
lZl PARKED(ING) VEHICLE

FIXED OBJECT

<]—|<]——— REAR END GOLLISION

1 [ SIDE SWIPE
<A J\U OUT OF CONTROL VEHICLE

—>e<}— FATAL ACCIDENT
—I>0<}— PERSONAL INJURY
—><}—— PROPERTY DAMAGE ONLY
TIME: A=AM. P=P.M.

PAVEMENT: D=DRY I1-ICY W=WET

WEATHER: C=CLEAR F=FOG R=RAIN
S«SNOW "SL=SLEET
CL-CLOUDY

2008

12-15-08
16:45P

.

STREET

SIGNALIZED

® INTERSECTION

1ST AVE E

10-13-08 CD tif/f———

—

‘ 10-30-08 CD

STREET

15:10P
12-3—-08 SW
01-19-08 CD T6:15P
10:30A FTOTCD
12-3—-08 SW
11:25A

09-24-08 €D Dl >
: 16:50P

08:00A FTYTP

10TH STREET




Appendix A

CITY OF CEDAR RAPIDS, IOWA

TRAFFIC ENGINEERING DEPARTMENT
COLLISION DIAGRAM

Location ST AVENUE EAST AND 10TH STREET pemiop 2007

INDICATE. NORTH

7-3-07 CD £l r
11:23A 1A CTY

JESUP

7-2-07 CD__
>

8:30A
SEMI TRAILER

J

WELLSBURG
2-12-07 CLW >
1:00P
LEGEND ﬂ\\
<F—>>>> M.V. BACKING
<} M.V. MOVING AHEAD
< ------ PEDESTRIAN
=1 PARKED(ING) VEHICLE
] FIXED OBJECT
<}<}—— REAR END COLLISION

4 3 SIDE SWIPE

<hJ\U " OUT OF CONTROL VEHICLE

—>e<}— FATAL ACCIDENT
—>0<}— PERSONAL INJURY

—><}—— PROPERTY DAMAGE ONLY

ME: A=AM. P=P.M.
PAVEMENT: D=DRY [-ICY W=-WET

WEATHER: C-CLEAR F=FOG R-RAN
S=SNOW SL=SLEET
CL-CLQUDY

4-26—-0T7 FRW
12:44P

FIYLT

9-28-07 CD
2:36P

10TH STREET

STREET

SIGNALIZED
INTERSECTION

sweer_1 o1 AVE E

Ci\_ks 3-8-07 CD
12:00P ELY
2—-2-07 CD
HP<I5r238 e
MANCHESTER
7-10-07 UNK
77300 Taw

< |3 12-8-07 SI
11:50P

//”




Appendix A| ¢ty OF CEDAR RAPIDS, IOWA
" TRAFFIC ENGINEERING DEPARTMENT

COLLISION DIAGRAM
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