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2. INTRODUCTION
The Phoenix metropolitan region consists of 25 incorporated cities and towns, 3 native Indian communities, and the rest of the unincorporated areas of Maricopa County. Out of these there are seventeen (17) jurisdictions in the MAG region that can be classified as a smaller jurisdiction with 2010 census population less than 50,000. This project was initiated by MAG to as part of its efforts to meet a growing need for technical guidance for Intelligent Transportation Systems (ITS) Planning faced by many of the smaller MAG jurisdictions in the region.
Jacobs is conducting this study for MAG to develop a document that would serve as a guideline and a template that could be readily utilized by a smaller jurisdiction in the MAG region to plan and implement ITS. This is the seventh technical memorandum documenting the efforts on this project. This technical memorandum summarizes the work completed in Task 8: Policies and Practices Related to ITS Device Location and Operation.
1.1. Overview of the Technical Memorandum
The investment in ITS infrastructure is significant when considering all the assets of a government agency. Proper placement of ITS infrastructure is very important for effective governmental transportation management practices. An agency should have a set of ITS policies and practices, preferably a set of standards, to follow before implementing any ITS infrastructure.

This Technical Memo gives an overview of the background for this task, as well as specific policies and practices for the location and operation of the following ITS components: Traffic Control System, CCTV cameras, Dynamic Message Signs (DMS), Video Detection Cameras, Radar Speed Feedback Signs, and Emergency Vehicle Preemption (EVP).

1.2. Background
The placement of ITS infrastructure is important to any jurisdiction so that it does not impact the jurisdiction in an adverse manner. Certain policies and practices related to ITS devices, such as location and operation, need to be established for a consistent and effective ITS infrastructure plan.
For example, the placement of DMS structures should not be near residential homes if at all possible. In the past, residents have complained about signs that can be seen from back yards, or blocking views of mountains. Other examples are traffic signal controllers and signal poles - they should not be placed in sidewalk, in the path of pedestrians and bicyclists and out of the sight triangles for motorists at intersection corners.  
Some local jurisdictions, in the MAG region, have established policies and standards for the location, placement, and operation of ITS infrastructure. A smaller jurisdiction in the MAG region can adopt and benefit from the already existing ITS policies and standards established by other jurisdictions. The applicable ITS policies and standards can be modified to fit the need of the smaller jurisdiction without a large effort.  



1.3. Traffic Control System
Traffic Control System refers to the traffic signals, pedestrian signals, traffic signal controllers, battery backup and other devices used to control a signalized intersection. Traffic signals are signaling devices positioned at road intersections, pedestrian crossings, and other locations to control competing flows of traffic.
Policies and practices adopted by other agencies in the region regarding the location, placement, and operation of traffic control systems are listed below:
· Traffic signals should be installed at locations where an engineering study of traffic conditions, pedestrian characteristics, and physical characteristics determine that a traffic control signal is justified. 
· Refer to the current Manual on Uniform Traffic Control Devices (MUTCD), Part 4, Highway Traffic Signals for general guidance.
· [image: \\PHXFIL04\Job\W7X92301 - MAG ITS Task 1\W7X92301 - Task 1_PLII-2\600DISC\603 Traffic\Technical Memos\Technical Memo #7\Pictures\_ 029.jpg]Traffic signals should be placed so that road users approaching a signalized intersection or other signalized area have adequate time to react to the signal (for example, a red or yellow light).
· In areas where there may not be enough sight distance for the road user to see the signal, a sign should be installed warning road users that a signal is ahead such as a Signal Ahead sign (sign code W3-3).
· When installing traffic signal poles and mast arms in the vicinity of power lines, ensure that the traffic signal is at least the minimum distance required by OSHA away from the power lines.
· Install signal heads in the cone of vision. If possible, center the signal heads over each travel lane. 
· Add additional near-side signal heads on A-poles, if necessary.
· Do not install traffic equipment in areas where it will reduce the sight distance of road users and pedestrians. 
· Do not install traffic signal poles, signal controllers, power meters, or battery backup in the sidewalk.
· Do not install signal equipment (such as controllers) where they may be viewed as unaesthetic by the public.
· Ensure that all pedestrian and bicycle push buttons are easily accessible by pedestrians and bicyclists. 
· Install traffic signal controllers at locations where a technician working on the controller has a good view of the entire intersection.
· [image: C:\Documents and Settings\barakovicax.JEG\Desktop\imagesCAEJ7UKF.jpg]Install concrete pads for signal controllers and power meters to provide a stable ground for the technician to stand. 
· Battery backup should be installed at major intersections in case of a loss of power. 
·  (
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)Countdown pedestrian signal heads is recommended at all signalized intersections.
· [image: C:\Documents and Settings\barakovicax.JEG\Desktop\ada.bmp]Accessible Pedestrian Signals provide pedestrian signal information in an audible and/or vibro-tactile format and should be used at signalized intersections to help visually handicapped pedestrians at signalized intersections. NCHRP Report 117A - Accessible Pedestrian Signals: A Guide to Best Practices provides good guidance for the design and placement of Accessible Pedestrian Signals.
· If possible, illuminated street name signs should be used instead of regular street name signs for better visibility.  
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1.4. CCTV Cameras
Primarily located in higher traffic corridors, CCTV cameras are used for collecting video images for traffic and incident management. A variety of communications media including wireless and leased lines are used to communicate with and control these cameras. 
Policies and practices adopted by other agencies in the region regarding the location, placement and operation of CCTV cameras are listed below:
· [image: C:\Documents and Settings\barakovicax.JEG\Desktop\Technical Memo #7\imagesCA3KQHBT.jpg]Place CCTV camera on a traffic signal pole that gives the best upstream and downstream view and mount 45 degrees from the mast arm pointed into the intersection.
· CCTV cameras are typically placed at mile to mile arterials or at locations important to the agency from a traffic management perspective. While determining the location of CCTV cameras it is important to address the viewing range and line of sight so that the cameras are not obstructed by either structures like buildings, bridges etc. or trees.
·  (
CCTV Camera
)Make sure that the CCTV cameras have pan-tilt-zoom capabilities.
· Do not install or minimize installation of CCTV cameras on poles that are higher than the reach of the aerial boom truck used by the agency.
· Provide lighting protection for the CCTV cameras.
· Make sure that the CCTV camera is compatible with the software you will be using to control your cameras.
· Make sure that you have sufficient communication bandwidth to get the image back to the Traffic Management Center (TMC).
·  (
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) (
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Signal
)Make sure that you have enough space in the traffic signal cabinet to house the auxiliary equipment.
· Make sure to use Cameleon software for CCTV cameras if you want to share device control with the Arizona Department of Transportation (ADOT) and other jurisdictions.

1.5. Dynamic Message Sign (DMS)
Dynamic Message Signs (DMS) are electronic traffic signs often used on roadways to give travelers information about special events. Such signs warn of traffic congestion, accidents, incidents, or roadwork zones on a specific road segment. They may also ask vehicles to take alternative routes, warn of duration and location of the incidents, or just inform of the traffic conditions.
Policies and practices adopted by other agencies in the region regarding the location, placement, and operation of Dynamic Message Signs (DMS) are listed below:
· Refer to the current MUTCD, Chapter 2L. Changeable Message Signs for general guidance.
· [image: ]Place DMS where they seem necessary and aesthetically pleasing.
· Do not place DMS where they can be seen from back yards or block views of mountains or other scenery.
· Do not place DMS structures in the pedestrian sidewalk.
·  (
Dynamic Message Sign (DMS)
)Do not place DMS at locations where the information load on drivers is already high due to guide signs and other types of information.
· Do not place DMS less than 2,000 feet from a major decision point.
· Place DMS at locations mid-block where side friction from retail or other distractions will not deter from the sign message.
· The bottom of the DMS or structure should be a minimum of 18 feet above the pavement.
· Real-time information displays and messages should be simple and short in order to accommodate the vast majority of the motorists reading the sign.
· DMS should tell drivers the following: 
· What is happening?
· Where is it?
· When will it take place?
· What is the advice?
· The wording should generally be in the order described above.
· Use maximum of three panels (typically the DMS are not large enough for drivers to read four panels of messages before driving past the sign). If there is not enough room to display the full message, the ‘advice’ portion of the message may be deleted.
· Ensure that the DMS is located within the right-of-way.
Keep in mind that Arizona Public Service (APS) requires a power meter (and does not allow direct connection to the street light power) for each sign because it has variable output due to the numbers. It may more economic to use a solar power sign in the APS area as other jurisdictions do. Salt River Project (SRP) does not have such a requirement.
[image: C:\Documents and Settings\barakovicax.JEG\Desktop\Technical Memo #7\ArmMount.jpg]
1.6. Video Detection Cameras
[image: C:\Documents and Settings\barakovicax.JEG\Desktop\Technical Memo #7\PipeExtension.jpg]Video Detection Cameras at intersections are used for vehicle detection and associated traffic signal actuation. Images can also be used to monitor lane usage for signal timing and these images can be viewed at the Traffic Management Center (TMC). In addition, cameras can be located at mid-block arterial locations throughout the City operating as system detectors. These system detection cameras are used for traffic monitoring and data collection. Images can be sent back to the TMC where operators are able to monitor conditions and make signal timing adjustments as necessary.
Policies and practices adopted by other agencies in the region regarding the location, placement, and operation of Video Detection Cameras are listed below:
· Install video detection cameras at major intersections where no loops are used to detect vehicles or to replace existing loops.
· Install video detection cameras at mid-block arterial locations with high traffic volumes to monitor traffic and collect data.
· Mount the video detection cameras on the traffic signal luminaire mast arm. If no luminaire mast arm is available, mount the video detection camera on the traffic signal mast arm with a pipe extension.
· A higher mounting position allows for a better angle and wider view, which in turn generally allows for 1 camera to cover all lanes in a particular direction. Lower mounting heights (at signal indications' height) would not provide an effective image. Agencies generally look at mounting heights of around 30', which is at least 10' above the height of the signal indications.
·  (
Video Detection Zones
)[image: C:\Documents and Settings\barakovicax.JEG\Desktop\Technical Memo #7\cameraview.jpg]For vehicle detection at intersections, position the “zones” so that they are clearly defined for each lane. Point the camera down at the roadway so that sun glare does not interfere with the image. Detection accuracy is significantly degraded by the glare from the sun and from strong reflections. 
· Regularly calibrate the camera field of view. Most video detection cameras have an image stabilization feature that can compensate for some camera motion. However, camera motion can adversely affect detection accuracy. 
· Pay attention to the lights and power lines in the field of view. The camera field of view should be established to avail inclusion of objects that are brightly lit in the evening hours and objects which block a clear view of the intersection.
The Intersection Video Detection Manual (Research Report 4285-2) established by the Texas Transportation Institute (TTI) has useful guidance in the design and operation of video detection cameras.

1.7. Radar Speed Feedback Signs
In an effort to improve safety in the City and around schools, many agencies (City of Mesa, City of Chandler, City of Peoria, etc.) have recently started installing radar speed feedback signs on some arterial streets in the vicinity of school zones. These electronic signs typically display the current speed of an approaching vehicle and are intended to provide a reminder to the driver to slow down when approaching school zones. In some locations, these radar speed feedback signs are installed along with a set of flashing school zone lights and a school zone speed limit sign. Radar speed feedback signs are installed to provide a real-time dynamic display of a driver’s vehicular speed at a particular location where speeding has been documented to be a problem.
Policies and practices adopted by other agencies in the region regarding the location, placement, and operation of Rader Speed Feedback Signs are listed below:

· Place radar speed feedback signs on streets where speeding has been determined to be a problem (arterials, school zones, neighborhood streets, etc.)
· Place radar speed feedback signs approximately 800 feet in advance of the intersection, whenever possible.
· Place radar speed feedback signs approaching a school zone with a set of flashing school zone lights and a school zone speed limit.
· Place radar speed feedback signs near the curb where possible. If not possible, place the radar speed feedback sign behind the sidewalk or on a street light.
· [image: C:\Documents and Settings\barakovicax.JEG\Desktop\CSP%2032mph_small.jpg] (
Radar Speed Feedback Sign Placement
Source: City of Chandler
)If a radar speed feedback sign displaying approach speeds is installed, the legend YOUR SPEED XX (MPH) or such similar legend should be shown. The color of the changeable message legend should be a yellow legend on a black background or the reverse of these colors.
· Install radar speed feedback signs in combination with a Speed Limit sign (sign code R2-1).
· To improve driver comprehension, mount the radar speed feedback sign on the same support below the Speed Limit (R2-1) sign.
· To the degree practical, numerals for displaying approach speeds should be similar font and size as numerals on the corresponding Speed Limit (R2-1) sign.
· Ensure that the radar speed feedback signs are displaying the correct speed limit to drivers.
· Make sure that the radar speed feedback signs do not block sight distance and do not encroach on bicycle lanes and pedestrian sidewalks.
· [image: C:\Documents and Settings\barakovicax.JEG\Desktop\radar-speed-sign.jpg]The installation of the radar speed feedback signs should not interfere with the visibility and general effectiveness of any other signs in the area.
· When installed in association with school speed zones, the radar speed feedback signs should operate only when the school speed zone is in effect.
· Ensure that the radar speed feedback signs are located within the right-of-way.
· All elements of the radar speed feedback signs shall conform to the guidance and standards as outlined in the latest edition of the MUTCD.

Solar powered signs can be used where street lights are not present and in APS areas (similar to DMS).
Federal grant funding is available for elementary and middle schools through the Safe Routes to School Program (SRTS) (http://www.saferoutesinfo.org) for roadway safety measures which include traffic calming devices such as a driver feedback sign.

1.8. Emergency Vehicle Pre-emption (EVP)
[image: C:\Documents and Settings\barakovicax.JEG\Desktop\9_1.png]Traffic signal pre-emption is a type of system that allows the normal operation of traffic lights to be preempted, often to assist emergency vehicles. The most common use of these systems is the Emergency Vehicle Pre-emption (EVP) which is used to manipulate traffic signals in the path of an emergency vehicle. To help reduce response times and enhance traffic safety, the EVP stops conflicting traffic and allows the emergency vehicle right-of-way. Other uses of, signal pre-emption are at railroad grade crossings to prevent collisions, and by light-rail and bus rapid transit systems to allow public transportation priority access through intersections to ensure they remain on schedule and improve commute times. 
· Require all traffic signal designs to include EVP Systems. These systems include sensor device, beacon and associated wiring and cabling.
· Consider installing EVP at intersections that have frequent conflicts with emergency vehicles.
· When installing EVP equipment in areas that have closely spaced signalized intersections, it is important to consider the effect of overlapping detection distances.
· Bench test the equipment and software in the shop with the same equipment that is found in the field.
· Install the pre-emption sensor on the signal mast arm or on top of the signal head.
· Coordinate with local emergency response units (Fire Department) to install the “in-vehicle subsystems” in all emergency vehicles.
· It is recommended that the contractor be responsible for quality control throughout the installation process.
· A detector sight distance of 1,800 feet is desirable. 
· Optical detectors operate “line-of-sight” it is important to aim them as far down an intersection approach as possible.
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