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SP2018-xxx
These are generalized, boiler plate special provisions for the following Intelligent Transportation Systems (ITS) / Intelligent Work Zone (IWZ) systems:
•	End of Queue Warning System (EQWS),
•	Travel Time, and
•	Temporary Ramp Metering.

Note to designers:  These special provisions are for systems that utilize connection with the RTMC and IRIS software for control. These special provisions are not for fully automated stand-alone systems.

Use (S-1) for all projects that have RTMC/IRIS controlled IWZ systems.  These shall be used whenever there is ANY RTMC/IRIS controlled IWZ system(s).

S-1.1 DESCRIPTION
This work consists of furnishing, installing, relocating, operating, maintaining and removing automated, portable, real-time Intelligent Work Zone (IWZ) system components meeting the requirements noted herein for the duration of the Project.


S-1.2 MATERIALS	BLANK



S-1.3 CONSTRUCTION REQUIREMENTS
	A		Operational Responsibilities
Replace, reposition, or add components to maintain the system’s designed operational accuracy throughout the Project duration. Provide components that have a reliable wireless communication system that provides warnings to the system manager and the Project Engineer when communication or device failures are detected. Included in the operational responsibilities is the assumption of all communication costs, such as cellular telephone or satellite, generating operational data, and internet subscription charges. In addition to these requirements, The contractor is responsible for any damaged equipment due to crashes, vandalism, adverse weather, etc. that may occur during system deployment. are the responsibility of the Contractor.

The components 
shall have a reliable wireless communication system and provide warnings to the system manager and the Project Engineer when communication or device failures are detected.

The replacement, repositioning, or the addition of components to maintain the system’s designed operational accuracy may be required throughout the Project duration and will be incidental to the contract bid item.  IWZ components which need to be relocated due to a change in the Project’s traffic staging or queueing conditions will be incidental to the bid item.

Prior to delivering or deploying devices on the Project, the Contractor shall Aarrange for and conduct detailed accuracy and functionally tests at the Minnesota Department of Transportation (MnDOT) Regional Transportation Management Center (RTMC) located at 1500 W. Co. Rd. B2, Roseville, MN, 55113 for each type and model of component being used on the Project prior to delivering or deploying devices.  Once this testing is complete and accepted by the RTMC representative, Cthe components can be installed on the Project once this testing is complete and accepted by the RTMC representative.  Costs of conducting this initial testing shall be considered incidental to the Project.	Comment by Nancy Hanzlik: Remove this language. This work needs to be included in a pay item, not incidental to the contract. (this info should be located in the S-1.5 section since it is about payment)


	B	Performance
Use (1A) on all jobs.

(1) Advance Operation:  Operate theThe IWZ System(s) 2shall be operational 24 hours per day, 7 days per week a minimum of 10 business days prior to the start of construction activities to ensure the system is fully operational before traffic starts experiencing impacts due to construction activities and shall continue for the duration of the Project .-OR- until  (date).

Use the following (2B) that applies to the project
(2B)	Continuous Operation:  Operate tThe IWZ System(s)  shall be operational 24 hours per day, 7 days per week a minimum of 10 business days prior to the start of construction activities to ensure the system is fully operational before traffic starts experiencing impacts due to construction activities and shall continue for the duration of the Project -OR- until  (date).

OR

(2B)	Intermittent Operation:  Operate the The IWZ System(s) shall be operational between the hours of ____ A.M. and ____ A.M. and between the hours of ____ P.M. and ____ P.M. a minimum of 10 business days prior to the start of construction activities to ensure the system is fully operational before traffic starts experiencing impacts due to construction activities and shall continue for the duration of the Project -OR- until  (until (date).  The Engineer will have the right to lengthen, shorten, or otherwise modify the foregoing periods of restrictions as actual traffic conditions may warrant.

(3C)	Traffic Detectors:  Each IWZ system shall have sufficient traffic detection device(s) to achieve the desired dynamic traffic control as identified by the Project Engineer and shall be active 24 hours per day, 7 days per week.

	C	Components
	C.1	Communications

The Contractor shall Pprovide and maintain, ats a minimum, 3G cellular modems, network service on all their IWZ system components, and a network connection back to MnDOT using an existing cellular carrier.  At a minimum, these mModems must be able to use the cellular communications to locate, track, and monitor device or system status and condition.  Cellular modems on devices that integrate with MnDOT’s Intelligent Roadway Information System (IRIS) Software have the following additional requirements:  

(1) Modems shall be capable of providingprovide a minimum bandwidth comparable to a 3G network for remote communications.  
(2) The cellular service provider shall have data coverage within the project limits.  If cellular communications are unavailable or insufficient provide the Engineer with a proposal on how to obtain communications with each IWZ device.
(3) The IP Address, communication port, software, and any username/password for web interface shall be supplied to the Engineer for integration into the IRIS software.  
(4) The communication port, software, and any username/password for web interface shall be supplied directly to the RTMC.

Each cellular modem shall be capable of obtaining its location by global positioning system (GPS) of satellites. Current location from GPS coordinates shall be stored in the cellular modem’s memory for retrieval by the IRIS software.  The modem shall have firewall security protections that limit who and what can communicate to it.  The Contractor shall submitSubmit a listing of the firewall security protections, limiting who and what can communicate with the modem, used to meet this requirement to the Engineer after deployment.  A static set of coordinates shall be provided in the IP address spreadsheet for each modem. 
The Contractor shall be responsible for maintaining the modem connection.

C.2	Portable Changeable Message Signs (PCMS)

PCMS must beProvide Type C Trailer Mounted Message Signs (PCMS), that have eight characters per line, three lines, and a character height of 18 inches and are must be on the Approved Products List for “Changeable Message Signs: Type C - Three Lines, Trailer Mounted” as found on the MnDOT Temporary Traffic Control Electronic Equipment Approved Products list.at: http://www.dot.state.mn.us/products/temporarytrafficcontrol/tccelectronicequipment.html 

Communications with the PCMS shall meet the following minimum requirements:

(1) PCMS shall comply with National Transportation Communications for Intelligent Transportation System Protocol (NTCIP) 1203 v02.35.
(2) The sign controller shall respond to any poll received within 1 second
(3) Error reporting should comply with NTCIP 1203 protocols.
(4) The NTCIP communications to the portable changeable message signs shall comply with MnDOT’s IRIS server.  The signs shall communicate within the RTMC communications timeout scenario and shall indicate proper error reporting.

Continually operate each PCMS at maximum legibility.  Place the PCMS off the shoulder or behind guardrail (if appropriate and available), unless otherwise approved by the Engineer. In the event the Engineer approves PCMS placement on the shoulder, delineate it in accordance with the Field Manual.

All PCMS system components including the onboard computer, communication devices, solar panels, batteries, and charge controller shall be trailer-mounted. The equipment cabinet(s) shall be locked. Electronic access to the onboard computer shall be protected by a unique username and password that is not the manufacturer’s default username and password. The username and password shall not be recorded on any part of the trailer. The power supply shall be capable of providing continuous service for 7 days without recharging. The trailer shall be capable of supporting the system in any typical roadside environment including concrete, asphalt, granular or turf.  When deployed, the trailer shall present a level appearance. The message panel shall be mounted at a height of at least 7 feet, measured from the bottom of the sign to the ground directly below.

NOTE FOR DESIGNER: Use (C.3) if the Plans show the use of Hybrid signs to provide dynamic messages.  Ensure the sign designs are included in the plans.
	C.3	Hybrid Sign with Changeable Message Sign Insert

This Project requires the uUse of Hybrid Static Signs with Changeable Message Sign Inserts as detailed in the Plans.  All sSmaller-display Changeable Message Sign (CMS) Inserts used to provide a dynamic message shall meet all requirements of NEMA TS-4.  The CMS insert shall: 

(1) Be capable of displaying one line of text.
(2) Be capable of displaying three characters per line. 
(3) Have character height of 18 inches  

	C.4	Equipment Control Units

Provide sufficient Equipment Control Units (ECU) to maintain continuous, dynamic communication to deliver appropriate messaging to the PCMSs or Hybrid Signs with Changeable Message Sign Inserts, whichever is used, and to provide remote access to the system for operation, malfunction detection, and data collection.

C.5	Detectors

Provide dData communications from field detectors to a data collection server. shall be the responsibility of the Contractor. Provide power for the field detectors.  shall be the responsibility of the Contractor. Updated data must be available every 30 seconds, 24 hours per day, 7 days per week for polling from MnDOT’s IRIS Traffic Management Software.  This data must not exceed a latency of 3 seconds. 

Data polling and integration testing shall be available to the data collection server 10 business days before field data is needed based on impacts to the in-place detectors MnDOT currently has installed in the area of construction.  This test period is to allow MnDOT staff and Contractor staff to proof the data server connectivity and integration into MnDOT’s IRIS software.

Data that is not passing accuracy and reliability requirements will be reported to the RTMC as null. Data shall not be averaged or smoothed over time periods exceeding 30 seconds. If communications to the sensor are interrupted for 30 seconds or more, data shall be reported as null.

	The following detector type(s) are required for this Project:

(1)	Speed detectors shall be capable of detecting a full range of traffic speeds, including stopped traffic, and shall be accurate to within ±5 mph.  Each speed detector shall report speed per direction every 30 seconds.

AND / OR as required by the Project

(2)	The volume/speed detectors shall report volume and speed per lane every 30 seconds.  The detector shall detect and report a full range of traffic speeds, including stopped traffic, and shall be accurate to within ±5 mph per lane.  The detector shall detect and report and average volume per lane accurate to within ±5%.

Provide dAll detectors shall be capable of detecting a full range of traffic speeds, including stopped traffic, and be accurate to within ±5 mph with ambient operating temperature -40ºF to 165ºF.  The detector accuracy shall not be degraded by changing temperature, noncondensing humidity up to 95%, inclement weather, or low-visibility conditions including rain, freezing rain, wind, fog, dust, snow, or changing ambient lighting.:

· Rain
· Freezing Rain
· Wind
· Fog
· Dust
· Snow
· Changing Lighting, including direct light on detector at dawn or dusk or darkness

Provide The detectors that doshall not require cleaning or adjustment to maintain performance. Once the sensor is calibrated, it shall not require recalibration to maintain performance unless the roadway configuration changes. 

Provide dAll detector equipment shall bethat is trailer-mounted and includes the detector and all components required to operate the detector including, but not limited to: communication devices, solar panels, batteries, and charge controllers.  The equipment cabinet(s) shall be locked. Electronic access to the onboard computer shall be protected by a username and password. The power supply shall be capable of providing continuous service for 7 days without recharging. The trailer shall be capable of supporting the system in any typical roadside environment including concrete, asphalt, granular or turf. When deployed, the trailer shall present a level appearance. The trailer shall be capable of supporting the detector at variable heights above ground elevation to ensure proper operation of the IWZ system.

Place the detector trailer off the shoulder outside of the clear zone or protected behind guardrail (if appropriate and available), unless otherwise approved by the Engineer. In the event the Engineer approves PCMS placement within the clear zone, delineate it in accordance with the Field Manual.

Due to construction conditions and available detector placement issues, detectors can be mounted to sign structures rather than the use of trailers. If the sign structure is within the clear zone, it must continue to be crashworthy after the installation of the detector.  All Propose locations of the detectors shall be proposed by the Contractor for MnDOT approval before initial deployment and before any necessary relocation. 

Current MnDOT traffic detection will be considered out of service when any of the follow conditions occur:

(1) 1.	Traffic is shifted to different lane configurations in the area of detection,
(2) 2.	The traffic detectors can no longer read the traffic,
(3) 3.	The traffic detectors can no longer read traffic in its designed direction of travel for all lanes.

During construction, perform changes to the location of the detection to ensure accurate sensor data collection shall be performed by the Contractor within 24 hours of changes to traffic location.

	D	Training
Host an education and training session at or near the time and place of the construction kick-off meeting.  The training shall include at least one representative from State Patrol, Prime Contractor, Temporary Traffic Management personnel, the Department, and others as requested by the Engineer.each of the following entities:
· State Patrol
· Prime Contractor
· Persons responsible for traffic control under S-2563 (TEMPORARY TRAFFIC MANAGEMENT)
· The Department
· Others as requested by the Engineer

The training shall consist of (at least) the following:
(1) Data Sheets indicating what messages will be conveyed.
(2) In the event of an emergency, instructions on how to override system messages.
(3) In the event of a power failure, instructions detailing how to power cycle the system.
(4) Basic listing of what to monitor, and what causes messages to change. 
(5) List of telephone numbers to request technical support.
(6) Data logging, printing reports, and graphing results.

NOTE TO DESIGNER: E through G contain the requirements for specific IWZ implementations.  Use the write-up(s) for the IWZ system(s) that will be used for the specific project.  

NOTE TO DESIGNER: Use E for projects that have RTMC/IRIS controlled IWZ End of Queue Warning systems.  The requirements for this system can be found at http://www.dot.state.mn.us/its/projects/2011-2015/solvingworkzonechallenges/systemreqchallenge2.pdf as modified by the latest version of the Minnesota IWZ Toolbox.and as modified by the latest version of 
MnDOT’s IWZ Toolbox http://www.dot.state.mn.us/trafficeng/workzone/iwz/MN-IWZToolbox.pdf

	E	Temporary Intelligent Work Zone System – End of Queue Warning System
(A)	SYSTEM OVERVIEW
UThis Project will utilize an End of Queue Warning System (EQWS) capable of providing real-time warning for slow or stopped traffic.

LPCMS(s) shall be locate dPCMS(s) as shown in the Plan and keepshall remain in place until the completion of the Project unless otherwise directed by the Engineer. Detectors along the roadway will detect traffic speeds and activate the appropriate warning signs as detailed herein.

(B)	SYSTEM GOALS
The EQWS shall indicate that there is slow or stopped traffic ahead including the distance to the specific condition.  
	
(C)	SYSTEM REQUIREMENTS
To achieve the system goal the EQWS shall meet the following requirements:

EQWS shall activate the “SLOW TRAFFIC” or the “STOPPED TRAFFIC” message as detailed in the table below.  The speeds in the table shall be adjustable without software or hardware changes and are only suggested values.  Actual field trials will determine the appropriate trigger values to be approved by the Engineer. The adjustments to these values shall be incidental to the cost of the system. The system shall be Cconfigure systemd so that during low volume time periods such as early morning, the lack of traffic does not produce an average speed that activates the EQWS.	Comment by Nancy Hanzlik: See the  note above about the term “incidental”

	Condition
	PCMS Message
	Message Details

	
	Frame 1
	Frame 2
	

	Normal Traffic Speeds
>45 mph (adjustable)
	
	
	PCMS is blank 

	Slow Traffic
≤45mph (adjustable)
	SLOW
TRAFFIC1
	XX
MILES
AHEAD1
	XX=1/2, 1, 2, 3, etc. as needed.

	Stopped Traffic
<30 mph (adjustable)
	STOPPED
TRAFFIC1
	XX
MILES
AHEAD1
	XX=1/2, 1, 2, 3, etc. as needed.

	
	
	
	


1	When the queue extends upstream of a PCMS the message shall be “BE PREPARED TO STOP”.
Place detectors as shown in the Plan or as directed by the Engineer to achieve a maximum detection spacing of ½ mile.

Additional requirements for this system can be found d at http://www.dot.state.mn.us/its/projects/2011-2015/solvingworkzonechallenges/systemreqchallenge2.pdf as modified by in the latest version of the Minnesota IWZ Toolbox. MnDOT’s IWZ Toolbox http://www.dot.state.mn.us/trafficeng/workzone/iwz/MN-IWZToolbox.pdf

(D)	SYSTEM TECHNICAL REQUIREMENTS
The systems shall meet the following technical system requirements:

(1) 95% of the measurements of the EQWS detector system shall within  2 MPH of the actual speed as measured with a laser speed gun.
(2) Location of slow or stopped traffic shall be accurate to within ½ mile.
(3) The message for the distance to the end of the queue shall be accurate to within ½ mile and shall be updated continuously.  This distance shall be updated every minute.
(4) The EQWS shall alert agency field personnel if the queue extends upstream of the first PCMS.  This notification shall be sent within 60 seconds through email or text message.


NOTE TO DESIGNERS: Section F is for projects that have Travel Time Systems.  Currently, there are no existing programmatic systems engineering requirements available for this system. Some requirements are from MnDOT’s IWZ Toolbox http://www.dot.state.mn.us/trafficeng/workzone/iwz/MN-IWZToolbox.pdf

Use F for all projects that have RTMC/IRIS controlled IWZ Travel Time systems.

	F	Temporary Intelligent Work Zone System – Travel Time System
UThis Project will utilize a dynamic Travel Time System capable of providing real-time information for travel time along designated routes as shown on the Plans.  MnDOT’s Regional Transportation Management Center (RTMC) will determine the travel time using MNDOT’s IRIS software.  The system must be able to collect data on the current traffic conditions along the designated route.  Travel times shall be displayed on Portable Changeable Message Signs (PCMS) or Hybrid Signs with Changeable Message Sign Inserts as shown in the Plans to display actual travel times to motorists.

NOTE TO DESIGNERS: The Plans shall show the location of the PCMS or Hybrid Signs with Changeable Message Sign Inserts.  The sign panel layout for the Hybrid signs shall also be included in the Plans.

Detector locations are expected to be at ½ mile spacing or as shown in the Plans.

Travel time messages shall be displayed 24 hours per day, 7 days per week.

NOTE TO DESIGNERS: Section G is for projects that have Temporary Ramp Metering Systems.  Currently, there are no programmatic systems engineering requirements available for this system.  The RTMC will be providing the ramp meter cabinet and control equipment and will integrate the temporary ramp metering system into IRIS.  The temporary ramp metering will not be trailer mounted and will be similar to permanent installations.  If a project will be using temporary ramp metering, the project manager should contact the RTMC to coordinate detection requirements based on site-specific conditions.

Use G for all projects that have RTMC/IRIS controlled Temporary Ramp Metering systems.

	G	Temporary Intelligent Work Zone System – Temporary Ramp Metering System
UThis Project will utilize a temporary Ramp Metering System.  MnDOT’s Regional Transportation Management Center (RTMC) will provide the temporary ramp metering cabinet and control equipment for this system and will provide Traffic Management System (TMS) integration.


	H	System Maintenance and Support

The IWZ System shall be maintainedMaintain,  and supported, and monitor the operational status of the IWZ System throughout the duration of the deployment.   The Contractor shall assignAssign a manager for the system deployment and to respond to system failures.  Provide the Engineer’s name, address and phone number tofor the IWZ System Manager. In the event of a component failure, notify MnDOT within one hour. Restore the component to operation within two hours. 


The Contractor is responsible for monitoring the operational status of the Intelligent Work Zone System.

Performance of the detectors, signs, and other system components will be monitored by MnDOT personnel during the course of the Project for accuracy.

In the event of a component failure the Contractor shall notify MnDOT within one hour. The Contractor will be allowed two hours to restore the component to operation in accordance with these special provisions.

The IWZ System Manager shall respond immediately to any call from the Engineer or his designated representative concerning any request for correcting deficiencies in the IWZ system. Failure If the Contractor fails to properly provide, install, maintain, or remove any of the required traffic control devices will be addressed , the Department may correct the deficiency and to deduct the costs from any moneys due or becoming due to the Contractor in accordance with MnDOT 1512, “Unacceptable and Unauthorized Work”.


S-1.4 METHOD OF MEASUREMENT	BLANK
		Measurement will be made by the Lump Sum.  


S-1.5 BASIS OF PAYMENT
Payment will be made under Item 2563.601 (Intelligent Work Zone System) at the Contract bid price per Lump Sum, which shall be compensation in full for furnishing, installing, testing, relocating, repositioning, operating, maintaining, and removing the system components.  It shall also include communication costs, such as cellular telephone or satellite, generating operational data, and internet subscription charges. The system components provided by the Contractor shall remain the property of the Contractor.  Any relocation or repositioning along the Project or removal of equipment from the Project shall be incidental to the lump sum bid item. All costs of acquiring MnDOT Approval, Data communications, Data Polling and Integration tests, Data Accuracy Reporting, designing, furnishing, placing, relocation due to construction activities, and removal required for the Intelligent Work Zone System are incidental to the lump sum bid item.

Partial payments for lump sum Item 2563.601 (Traffic Control) will be made as follows:
 	
	Table 2563-1
Traffic Control Partial Payments

	Percent of Original
Contract Completed
	Pay this Percentage
of Traffic Control

	5
	50

	10
	75

	50
	95

	All Work Completed
And All Traffic Control Removed
	100



OR
This may be used when Traffic Control is allocated by stage in the TTC plan.  
Partial payments for lump sum Item 2563.601 (Traffic Control) will be made as follows:
[bookmark: _GoBack]A	(1)	When all traffic control devices for an individual stage, as shown on the Traffic Control Layouts, have been installed, 75% of the Contract Unit Price for that stage will be paid.
B	(2)	When all work in an individual stage and all traffic control devices for that stage are removed, the remaining 25% of the Contract Unit Price for that stage will be paid.







