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GENERIC Signals/Signal Communications/ITS Scope of Services
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General Description of Work

This project consists of all traffic signal work (upgrades and new installations) and ITS design work (if required)(installation of fiber optic cable (if required), and CCTV (if required), and DMS (if required)) on the roadway project for XXXX from XXXX to XXXX.  The work shall consist of the following elements:

Plans, Special Provisions and Quantities including:
SIGNALS:
· Task 1 -Temporary Signal Designs with Electrical and Programming Details & Quantities for:

· Number of Temps and Location (SIN)
· Number of Temps and Location (SIN)
· Task 2 - Pedestrian Features on Temporary Signal Designs for:

· Number of Temps with Peds and Location (SIN)
· Number of Temps with Peds and Location (SIN)
· Task 3 – Pre-emption Features on Temporary Signal Designs for:

· Number of Temps with Preemption and Location (SIN) 

· Task 4 – Final Signal Designs with Electrical and Programming Details & Quantities for:

· Location (SIN)
· Location (SIN)
· Task 5 - Pedestrian Features on Final Signal Designs for:

· Location (SIN), all approaches 

· Location (SIN), side street only
· Task 6 – Metal Pole on Final Signal Designs for:

· Location (SIN) - (powder coating/arched-straight arms/etc)
· Task 7 – Pre-emption Features on Final Signal Designs for:

· Location (SIN) 

· Task 8 – General Design:

· Title sheet

· Summarize quantities
· Special Provisions

· List out of the ordinary items, if any
· Task 9 – Field Work/Meeting:

· Field review – 1 trip for 2 people

· Meetings for coordination, assume phone calls (when possible)
· Preliminary Field Inspection (prior to R/W)

· Final Field Inspection (prior to Let) 

· Task 10 – Miscellaneous Items:

· Clearance Calculation figures and spreadsheet (part of design fee tasks 1 and 4) 
· Metal pole elevations and clearance calculations (part of design fee task 6)
SIGNAL COMMUNICATIONS:
· Task 1 -Scoping:
· Scoping Document

· Use Signal Communications Checklist below
· Scoping meetings, discussions and coordination
· Task 2 - Cadd:

· Basemap development

· Transfer any existing plans to new basemap
· Task 3 – Field Survey for UMR plans:

· Field Survey trips to:

· Check location of existing communications and other ITS equipment 

· Survey locations for installation of new communications and ITS equipment 
· Preliminary utility data collection for UMR plans

· Task 4 – UMR Plans:

· First Draft UMR Plans 

· Tree diagrams for poles requiring UMR work

· Existing heights above driveways and roadways

· Explore underground fiber runs or alternate routes where UMR work is cost prohibitive
· Coordinate with Utility Companies

· Phone/email communications with Utility Companies
· Provide preliminary UMR plans
· Utility Walkthrough with all involved utilities
· Draft UMR plans for DOT and utility company review

· Final UMR Plans
· Task 5 – Radio Signal Analysis:

· PEF should perform Wireless Site Survey if radios will be used
· Coordinate with division for bucket truck and field personnel for the Wireless Site Survey
· Task 6 –Preliminary Design (Fiber):

· Develop Preliminary Fiber and Splice Plans for DOT review
· Request up to date construction notes, common design practices and typical details

· Address any comments with proper changes and quality control
· Task 7 – Preliminary Design (Wireless):

· Develop Preliminary Radio Plans for DOT review
· Request up to date construction notes, common design practices and typical details

· Address any comments with proper changes and quality control
· Task 8 – Preliminary Specifications and Quantities:

· Develop Preliminary Project Special Provisions for DOT review
· Submit with preliminary fiber or radio plans
· Develop Preliminary Quantities total for DOT review
· Submit with final fiber or radio plans
· Task 9 – Railroad Wireline Agreements:

· Develop wireline drawings in accordance with railroad requirements
· Coordinate with RR to develop the Railroad Wireline agreements

· Included railroad insurance requirements in the Project Special Provisions
· Task 10 – Final Design – review and address NCDOT Comments
· Develop Final Plans for DOT review

· Task 11 – Final Submittal

· Submit final sealed plan package to NCDOT
· Include all plans sheets, special provisions and quantities
· Task 12 – Miscellaneous
· On-call communications work (see Signal Communications Checklist below)
Design Considerations
The following are major signal design considerations for this project (customize as necessary):
· All intersections will include ?????? controllers in ????? cabinets.

· Final designs will have all new equipment – poles, cabinets, detection, etc.  
· Type of vehicle detection for both temporary designs and finals (out of pavement vs. inductive loops).

· Phasing analysis and development will be done. Use 4-section FYAs for protected/permissive phasing. Do not provide alternate phasing unless directed to do so. Where protected/permissive phasing for right turns is utilized the default signal indication is the 5-section head (consider/discuss 3-section/4-section FYA for right turn movements if large volumes of pedestrians or potential of u-turn conflicts.)
· ????? software will be used in this project.
· Type of preemption, if any on signal designs.

· Temporary designs should utilize existing or new wood poles.  Maintain existing metal poles if possible.  Powder coating metal poles requires agreement with city or other entity unless we are impacting existing powder coated poles.    
· Coordinate with Division Utility Engineer for signal pole locations.  Pole/Metal pole locations should be sent to the Division, as soon as available, for coordination with utilities.  
· Pedestrian signal requirements (all legs of the intersection vs. only selected locations).  Provide insets if necessary to clearly locate pedestals.
· (Standard or High-Visibility) crosswalks will be used at signalized intersections on this project.

· Coordinate stopbar and crosswalk locations with the pavement marking designer. Signal designer is responsible for stopbar and crosswalk locations at signalized locations.  Provide turning simulations at all locations to validate stopbar and crosswalk locations.  Coordinate with Roadway to request modifications to proposed nose of island locations.
· System detection requirements.  Coordinate with Division/ITS & Signals/Municipality.

Signal Communications Checklist:
The following are possible Signal Communications design considerations for this project
· Fiber Optic Cable or Wireless Communications.

· Temporary system communications during construction.
· Any Division “On-call” work required before project lets. (On-call work is done by the division’s on-call contractor before the project is let)
· Will the project tie into an existing municipal signal system or closed loop system. (provide existing communications and/or splice plans if available)
· Can existing communications equipment and infrastructure be reused. (i.e. older wireless systems may require swapping out all existing radios, existing fiber may be too old to reuse)

· Any off-project work needed to tie into an existing system.

· Trunk cable size to allow for future expansion. (recommended 24-fiber minimum trunk cable, 12-fiber drop cables)

· Serial or Ethernet Communications. (Ethernet for new systems, Serial for existing systems where upgrading is cost prohibitive) 
· Cellular modems or telephone drops for monitoring.

· Number and locations of signals, and other ITS devices (CCTV cameras and/or DMSs) that will be included in the project.
· Utility Make Ready (UMR) for the relocation of conflicting utilities and installation of aerial fiber optic cable. (include contacts for utility companies if available) UMR work may not be necessary for road widening projects where the existing pole lines will be replaced.
· Railroad Wireline Crossing Agreements. (Aerial and underground, existing and new crossings)

·  Other projects in the area that could be affected.
· Determine if Intermediate Contract Times will be required

· Special design needs such as title sheet, system block diagrams, special details, etc.
Work Standards

All work will be completed according to the standards established in the MUTCD, the NCDOT Standard Specifications for Roads & Structures and Roadway Standard Drawings (latest editions), the NCDOT Signals & Geometrics Signal Design Manual, and the “Guidelines for the Preparation of ITS and Signal Plans by Private Engineering Firms” located at https://connect.ncdot.gov/resources/safety/Pages/ITS-and-Signals.aspx.  
The Department may request, at no additional cost, that a database configuration file be provided for any location. Ensure the file includes all the necessary programming entries to achieve the desired operation of the Signal Design for the location. The file should be compatible with the local controller software that is being used and should be able to be downloaded directly to the controller unit without conversion.
Information and Services to be Provided by the Department

1. Copies of all available signal file folder information and electronic (Microstation) files of the signal plans wherever available. 
2. Copies of existing Communications Plans and Splice Diagrams (PDF and/or Microstation) for affected intersections if/when necessary
3. Any known revisions to original plans for the existing system in this area.

4. Catalog cuts/existing equipment information for ITS/system equipment if available.

Schedule - Dates are calculated around the Plan Due Date (for us this has typically been a week prior to the “Roadway Plans to Cont & Prop” date.  For Centrally Managed projects this is typically 15 weeks prior to let.  For Division Managed projects, use their required date.)
	Regular Scheduling
	 
	 
	 

	Item
	Date
	Weeks Prior to Plan Due Date

	75% Signal Plans, Communication Plans to ITS & Signals (NO electrical details)
	
	15

	Return comments to PEF/Div Project Manager
	
	12

	90% signals, electrical, comm. plans, PSP, and quantities to ITS & Signals
	
	9

	Return comments to PEF/Div Project Manager
	
	6

	100% sealed PS&E submittal due to ITS & Signals 
	
	3

	Plan Due Date
	??????
	0


Direct Costs

Based on:

	Title Sheet
	
	1
	
	

	Signal Plan
	
	
	1 sheet per design
	

	Electrical Details
	
	
	Assume 2 sheets per design
	

	Loading Diagrams
	
	
	2  poles per page
	

	Total Signal Sheets
	
	
	

	Construction Notes
	1
	
	

	Cable Routing
	
	
	Typically 1 sheet per rdy sheet
	

	Splice Diagrams
	
	4 per page
	

	Total Cable Routing Sheets
	
	
	

	Title Sheet
	
	1
	
	

	UMR
	 
	
	Assume none
	

	Total UMR Sheets
	
	
	

	Total Sheets
	 
	
	
	


Mileage:
 Field Visits (includes field inspection meetings)

 Garner
Deliverables

1. 75% unsealed signal plans, cable routing plans

· Three (3) half-size copies (2 for signals, 1 for ITS)

2. 90% unsealed traffic signal plans, electrical details with configuration file, cable routing plans, and splice diagrams 
· Three (3) half size copies (2 for signals, 1 for ITS)
· One (1) copy of clearance calculations, quantities, project special provisions and autoturn sheets

3. 100% sealed traffic signal plans, electrical details with configuration file, cable routing plans, and splice diagrams
· Three (3) half size copies

· One (1) copy of clearance calculations, quantities, project special provisions (sealed) and autoturn sheets

4. Electronic project files – Electronically sealed, searchable PDFs. One PDF per plan sheet.
· For Plan checking

· For Unit files
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