
 
CORRESPONDENCE/MEMORANDUM________________State of Wisconsin 
 
 
 
Date:  April 12. 2024 
 
To: Users of the Traffic Engineering, Operations & Safety (TEOpS) Manual 
 
From: Bill McNary 

State Traffic Engineer 
 
Subject: APRIL 2024 ISSUANCE 
 
Listed below and placed in the BTO Manuals Library website are changes and additions to the 
Traffic Engineering, Operations & Safety Manual. Please make your coworkers aware of the 
following changes and that they can be found at http://wisconsindot.gov/Pages/doing-bus/local-
gov/traffic-ops/manuals-and-standards/trans.aspx.  
 
The Traffic Engineering, Operations and Safety Manual can be found at: 
http://wisconsindot.gov/Pages/doing-bus/local-gov/traffic-ops/manuals-and-
standards/teops/default.aspx 
 
The following changes to the TEOpS Manual have been made: 

• REVISE TEOpS 1-5-5 Table of Contents 
• REVISE TEOpS 3-2-1 Longline Marking – revisions to dotted lines and SDD references 
• REVISE TEOpS 3-10-2 Pavement Marking Replacement Criteria - new policy 
• REVISE TEOpS 11-1 through 11-6 – major reorganization and updates to Roadway 

lighting policies 
 

For any questions regarding the transmittal or the manual library, please contact Emily Silverson 
(emily.silverson@dot.wi.gov). 

http://wisconsindot.gov/Pages/doing-bus/local-gov/traffic-ops/manuals-and-standards/trans.aspx
http://wisconsindot.gov/Pages/doing-bus/local-gov/traffic-ops/manuals-and-standards/trans.aspx
http://wisconsindot.gov/Pages/doing-bus/local-gov/traffic-ops/manuals-and-standards/teops/default.aspx
http://wisconsindot.gov/Pages/doing-bus/local-gov/traffic-ops/manuals-and-standards/teops/default.aspx
mailto:emily.silverson@dot.wi.gov
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 Traffic Engineering, Operations & Safety Manual  
 Chapter 1 General 
 Section 5 Manual Organization 

1-5-1 Subject Numbering System June 2005 
DEFINITIONS 
Chapter: A main divisional unit of this manual, addressing one of the major functions of traffic engineering or 
supporting functions. 

Section: A grouping of related subjects within a chapter. 

Subject: A specific guideline, policy or procedure. 

SUBJECT NUMBERING 
The manual is divided into topical chapters with each chapter having one or more sections that are divided into 
specific treatments of material, called subjects. 

Chapters, sections and subjects are all numbered. 

Chapter numbers are numbered consecutively, generally without gaps. Sections and subjects are numbered 
consecutively or sometimes with gaps--5, 10, 15, 20--to allow for future insertions of material at the most 
appropriate locations within the chapter or to follow the MUTCD numbering system. 

Chapters 2 through 10 are allotted to subjects related to traffic control devices covered in the corresponding 
Parts 2 through 10 of the MUTCD. 

 
1-5-5 Table of Contents April 2024 
CHAPTER 1 - GENERAL 
 SECTION 1 - TRAFFIC ENGINEERING, OPERATIONS & SAFETY MANUAL 
  Subject 1 - Purpose 1-1-1 
 
 SECTION 5 - MANUAL ORGANIZATION 
  Subject 1 - Subject Numbering System 1-5-1 
  Subject 5 - Table of Contents 1-5-5 
  Subject 10 - Index 1-5-10 
 
 SECTION 10 - DOCUMENTS 
  Subject 5 - Approval Dates 1-10-5 
  Subject 20 - Index to Statutes 1-10-20 
  Subject 21 - Index to Administrative Code 1-10-21 
  Subject 25 - Federal Aid Policy Guide 1-10-25 
 
 SECTION 11 - AUTHORIZATION 
  Subject 1 - Highway Numbering 1-11-1 
  Subject 5 - U.S. Route Renumbering Process 1-11-5 
 
 SECTION 16 - COMMITTEES 
  Subject 1 - Standing Committees Charter & Policy Development Process 1-16-1 
  Subject 2 - FHWA Approvals 1-16-2 
  Subject 3 - Traffic Engineering Materials & Technology Standards 1-16-3 
 
 SECTION 20 - SPECIAL TOPICS (LIABILITIES) 
  Subject 1 - Liability in Tort 1-20-1 
  Subject 4 - Indemnification 1-20-4 
  Subject 5 - Avoiding Utility Damage 1-20-5 
  Subject 10 - Response to Damage 1-20-10 
 
 SECTION 25 - BUSINESS MANAGEMENT 
  Subject 6 - Charging for Signs 1-25-6 
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 SECTION 30 - PROJECT DELIVERY PROCESS 
  Subject 1 - Traffic Role in Improvement Program 1-30-1 
 
CHAPTER 2 - SIGNS 
 SECTION 1 - GENERAL 
  Subject 1 - Introduction 2-1-1 
  Subject 3 - Standardization 2-1-3 
  Subject 7 - Dynamic Speed Display Signs 2-1-7 
  Subject 8 - LED Blinker Signs 2-1-8 
  Subject 30 - Sign Numbering 2-1-30 
  Subject 35 - Optimum Size of Signs for Highway Classification 2-1-35 
  Subject 41 - Jurisdictional Boundary Signs 2-1-41 
  Subject 42 - State Entrance Signing 2-1-42 
  Subject 45 - Usage of Fluorescent Sheeting on Signs 2-1-45 
  Subject 50 - Snowmobile Trail Signing 2-1-50 
  Subject 55 - Alternate Roadway Signing 2-1-55 
  Subject 60 - Community Sensitive Design Signing 2-1-60 
  Subject 65 - Pedestrian Crossing Flags 2-1-65 
 
 SECTION 2 - REGULATORY SIGNS 
  Subject 4 - STOP and YIELD Signs for Separated Turn Lanes 2-2-4 
  Subject 4.5 - STOP and YIELD Signs on Driveways & Private Roads 2-2-4.5 
  Subject 5 - Sizes of STOP Signs on Roadways 2-2-5 
  Subject 12 - In-Street Pedestrian Crossing Signs 2-2-12 
  Subject 13 - Location of Speed Limit Signs 2-2-13 
  Subject 15 - NO TURNS - Freeway 2-2-15 
  Subject 19 - No U Turn Sign (Freeway/Expressway Median  

Crossover Sign Placement) 2-2-19 
  Subject 19.1 - No U Turn Signs (Controlled Intersection Placement) 2-2-19.1 
  Subject 20 - Intersection Lane Control Sign 2-2-20 
  Subject 28 - Restricting Pedestrians and Non-motorized Vehicles on  
  Expressways and Freeways 2-2-28 
  Subject 30 - Engine Brake Signing 2-2-30 
  Subject 35 - Littering Signs 2-2-35 
  Subject 40 - Seatbelt Signs 2-2-40 
  Subject 41 - Community Parking Restriction Signs 2-2-41 
  Subject 45 - Move Over or Slow Down Signs 2-2-45 
  Subject 50 - Spacing of Reminder Signs 2-2-50 
  Subject 51 - Except Right Turn Signs 2-2-51 
  Subject 53 - Signing for Flashing Yellow Arrow Traffic Signals 2-2-53 
  Subject 54 - Stop for School Bus Flashing Red Lights State Law Sign 2-2-54 
 
 SECTION 3 - WARNING SIGNS 
  Subject 10 - Use of Chevrons 2-3-10 
  Subject 14 - Hill Blocks View Sign 2-3-14 
  Subject 18 - Merge Sign Locations 2-3-18 
  Subject 19 - Divided Highway Warning Signing 2-3-19 
  Subject 25 - Single Diagonal Arrow Sign 2-3-25 
  Subject 27 - BUMP and ROUGH ROAD Policy 2-3-27 
  Subject 30 - Speed Reduction Signs (Reduced Speed Ahead) 2-3-30 
  Subject 35 - Advisory Speed on Curves 2-3-35 
  Subject 36 - Ramp Warning Signs 2-3-36 
  Subject 38 - NO PASSING ZONE Signs 2-3-38 
  Subject 40 - Trail Crossing Signs 2-3-40 
  Subject 41 - Deer Crossing Signing 2-3-41 
  Subject 43 - Parallel On-Ramp lane Reduction Signing 2-3-43 
  Subject 45 - Icy Bridge Deck Signing 2-3-45 
  Subject 49 - Determination of Sight Distance for Warning Signs 2-3-49 
  Subject 50 - Horse-Drawn Vehicles 2-3-50 
  Subject 51 - Pedestrian Crossing Warning Signs 2-3-51 
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  Subject 54 - School Area Signing 2-3-54 
  Subject 55 - School Bus Stops on 65 MPH Expressways 2-3-55 
  Subject 60 - Children at Play 2-3-60 
  Subject 64 - Type I Object Markers under Keep Right Signs 2-3-64 
  Subject 65 - Rumble Strip Signing 2-3-65 
  Subject 70 - Low Flying Plane Signs 2-3-70 
  
 SECTION 4 - GUIDE SIGNS - CONVENTIONAL 
  Subject 19.1 - Business Route Marking  2-4-19.1 
  Subject 33 - Trailblazer Assemblies 2-4-33 
  Subject 40 - Historical Marker Guide Signs 2-4-40 
  Subject 41 - Advance Supplemental Guide Signs 2-4-41 
  Subject 43 - Conventional Road Intersections 2-4-43 
  Subject 44 - Conventional Roads on Approaches to Interchanges 2-4-44 
  Subject 45.1 - Emergency Hospital Signing 2-4-45.1 
  Subject 45.2 - Emergency Medical Services Signing 2-4-45.2 
  Subject 48 - Signing for Unincorporated Communities 2-4-48 
  Subject 48.1 - Neighborhood Watch Signing 2-4-48.1 
  Subject 49 - Street Name Signs 2-4-49 
  Subject 50 - Advance Crossroad Name Signs 2-4-50 
  Subject 51 - Rustic Road Signs 2-4-51 
  Subject 52 - Heritage Directional Signs 2-4-52 
  Subject 53 - Auto Tour Signing Policy 2-4-53 
  Subject 55 - Stream/River/Lake Signs 2-4-55 
  Subject 60 - Township Boundary and Land Use Zoning Signs 2-4-60 
  Subject 65 - Amenity Signs 2-4-65 

 
 SECTION 6 - GUIDE SIGNS - FREEWAY 
  Subject 19 - Exit Numbers 2-6-19 
  Subject 21 - Overhead Arrow Per Lane Guide Signs 2-6-21 
  Subject 30 - Grade Separated Crossroad Name Signs 2-6-30 
  Subject 35 - Tourist Information Signs 2-6-35 
  Subject 36 - Parallel Off-Ramp Exit Direction Signing 2-6-36 
  Subject 40 - No Re-Entry to Freeway Signs 2-6-40 
  Subject 50 - Community "Downtown" Signing 2-6-50 
  Subject 54 - Reference Location Signs 2-6-54 
  Subject 55 - Community “Historic Downtown” Signing 2-6-55 
  Subject 60 - Cellular 911 Signs 2-6-60 
  Subject 61 - 511 Travel Information Signs 2-6-61 
  Subject 65 - Rest Area Amenity Signs 2-6-65 

 
 SECTION 10 - SPECIAL EVENTS 
  Subject 1 - Special Events (Detour Permitting) 2-10-1 
  Subject 2 - Special Events (Roadway Open to Traffic) 2-10-2 
  Subject 3 - Special Events (Advanced Directional Signing) 2-10-3 
 
 SECTION 15 - COMPREHENSIVE GUIDING POLICIES 
  Subject 1.1 - AASHTO Guide for Supplemental Signs 2-15-1.1 
  Subject 3 - Sign Categories and Policy for Directional Signing 2-15-3 
   Subject 4 - Pictographs on Signs 2-15-4 
   Subject 5 - Destinations on Signs 2-15-5 
   Subject 6 - Community Wayfinding Signs 2-15-6 
  Subject 7 - Temporary Traffic Generator Signing on Improvement Projects 2-15-7 
  Subject 11 - Transition, Two to Four Lanes 2-15-11 
  Subject 12 - Wrong Way Prevention 2-15-12 
  Subject 15 - Recreational Trail Signing 2-15-15 
  Subject 16 - ATV Route Signing 2-15-16 
  Subject 20 - Cemetery Signing 2-15-20 
  Subject 30 - Hydrant Signing 2-15-30 
  Subject 31 - Signing for Low Inlets along Barrier Walls 2-15-31 
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  Subject 36 - Distance Signs, D2-Series and Post Interchange E8-Series 2-15-36 
  Subject 51 - Routine Sign Replacement Criteria 2-15-51 
  Subject 52 - Maintenance of Signs and Sign Post Designs 2-15-52 
  Subject 53 - New Bypass Signs 2-15-53 
  Subject 55 - Signing for Restricted Crossing U-Turns (RCUTs) 2-15-55 
  Subject 56 - Signing for Diverging Diamond Interchanges 2-15-56 
  Subject 58 - Specific Information Signs 2-15-58 
  Subject 59 - Tourist Oriented Directional Signs 2-15-59 
  Subject 60 - Trans 200 Guidance Signs 2-15-60 
  Subject 61 - Signing and Marking Maintenance of Roadside Facilities 2-15-61 
  Subject 62 - Memorial Signing 2-15-62 
 
 SECTION 20 - SIGN MANUFACTURE 
  Subject 10 - Sign Delivery Process 2-20-10 
  Subject 15 - Sign Evaluation Form for Regions 2-20-15 
 
 SECTION 25 - FIELD CREW GUIDANCE 
  Subject 1 - Field Crew Guidance and Contacts 2-25-1 
  Subject 2 – Field Crew Safety and Training 2-25-2 
 
CHAPTER 3 - MARKINGS 
 SECTION 2 - APPLICATIONS 
  Subject 1 - Long Line Markings 3-2-1 
  Subject 2 - No Passing Zone Standards 3-2-2 
  Subject 3 - Special Markings 3-2-3 
  Subject 4 - Island Marking 3-2-4 
  Subject 5 - Interchange Ramps 3-2-5 
  Subject 11 - Raised Pavement Markers 3-2-11 
  Subject 15 - Dynamic Envelope Markings 3-2-15 
  Subject 23.1 - Curb Ramp Markings 3-2-23.1 
 
 SECTION 3 - ROUNDABOUTS 
  Subject 1 - Marking for Roundabouts 3-3-1 
 
 SECTION 4 - MAINTENANCE 
  Subject 1 - Maintenance of Markings 3-4-1 
 
 SECTION 6 - DELINEATION 
  Subject 1 - Delineators 3-6-1 
 
 SECTION 10 - PROGRAM 
  Subject 1 - Pavement Marking Materials Selection Policy 3-10-1 
  Subject 2 - Pavement Marking Replacement Criteria 3-10-2 
 
 SECTION 15 - COMPREHENSIVE POLICY 
  Subject 15 - Dynamic Envelope Marking 3-15-15 
 
 SECTION 25 - FIELD CREW GUIDANCE 
  Subject 1 - Field Crew Guidance and Contacts 3-25-1 
  Subject 2 - Field Crew Safety and Training 3-25-2 
  Subject 3 - Field Inspections 3-25-3 
 
CHAPTER 4 - SIGNALS 
 SECTION 2 - TRAFFIC CONTROL SIGNALS 
  Subject 1 - Restricted Locations 4-2-1 
  Subject 4 - Flashing Operations 4-2-4 
  Subject 5 - Vehicle Clearance Intervals 4-2-5 
  Subject 8 - Battery Backup Systems 4-2-8 
  Subject 20 - Emergency Vehicle Pre-emption 4-2-20 
  Subject 34 – Preemption of Traffic Signals Near Railroad Grade Crossings 4-2-34 
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 SECTION 4 - PEDESTRIAN SIGNALS 
  Subject 3 - Applications / Warrants 4-4-3 
  Subject 4 - Animated Eyes Symbol 4-4-7 
 
 SECTION 5 - BEACONS 
  Subject 1 - General Provisions 4-5-1 
 
 SECTION 6 - SPECIAL 
  Subject 1 - Control for Emergency Vehicle Access 4-6-1 
 
 SECTION 12 - IN-ROADWAY WARNING LIGHTS 
  Subject 2 - At Pedestrian Crossings 4-12-2 
 
CHAPTER 6 - WORK ZONE TRAFFIC CONTROL 
 SECTION 1 - GENERAL 
  Subject 1 - Work Zone Policy Statement 6-1-1 
 
 SECTION 2 - SIGNS 
  Subject 55 - PCMS Use in Construction and Maintenance Projects 6-2-55 

 
 SECTION 3 - ELEMENTS 
  Subject 4.5 - Width Restrictions 6-3-4.5 
  Subject 6 - Freeway Service Team Policy and Procedure 6-3-6 
  Subject 7 - Freeway Service Team Sponsorship 6-3-7  
  Subject 10 - Work Zone Incident Management Plans (IMPs) 6-3-10 
 
 SECTION 6 - CONTROL OF TRAFFIC 
  Subject 20 - One-lane Bridges 6-6-20 
  Subject 78 - Temporary Pavement Markings 6-6-78 
 
 SECTION 10 - DETOURS 
  Subject 20 - Signing and Marking - Local Roads 6-10-20 
 
CHAPTER 8 - RAILROAD GRADE CROSSINGS 
 SECTION 2 - SIGNS AND MARKINGS 
  Subject 2 - Grade Crossing Sign Installation 8-2-2 
  Subject 29 - Dynamic Envelope Markings 8-2-29 
 
CHAPTER 9 – TRAFFIC CONTROLS FOR BICYCLE FACILITIES 
 SECTION 2 - SIGNS 
  Subject 18 - SHARE THE ROAD Bicycle Warning Signs 9-2-18 
  Subject 19 - Bicycle Route Guide Signs (D11-1) 9-2-19 
 
 SECTION 3 - MARKINGS 
  Subject 4 - Bicycle Lanes 9-3-4 
  Subject 7 - Shared Lane Markings 9-3-7 
 
CHAPTER 11 - ROADWAY LIGHTING 
 SECTION 1 - WISDOT-OWNED ROADWAY LIGHTING SYSTEM APPROVAL 
  Subject 1 - Initial System Approval 11-1-1 
  Subject 2 - Roadway Lighting System Design Approval 11-1-2 
 
 SECTION 2 - PERMITTED LIGHTING 
  Subject 1 - Permitted Roadway Lighting System Approval 11-2-1 
  Subject 2 - Private Light Trespass on State Right-of-Way 11-2-2 
  Subject 3 - Other Lighting Categories (Requiring Special Permits) 11-2-3 
 
 SECTION 3 - LIGHTING SYSTEMS DESIGN 
  Subject 1 - Preliminary Design Considerations and Parameters – Roadway Lighting 11-3-1 
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  Subject 2 - Photometrics and Illumination Modeling 11-3-2 
  Subject 3 - Standard Overhead Roadway Lighting  11-3-3 
   (Intersections and Continuous Segments) 
  Subject 4 - High Mast Roadway Lighting 11-3-4 
  Subject 5 - Underdeck Roadway Lighting 11-3-5 
  Subject 6 - Tunnel Roadway Lighting 11-3-6 
  Subject 7 - Pedestrian Scale Lighting 11-3-7 
  Subject 8 - Aesthetic Lighting on Structures 11-3-8 
  Subject 9 - Navigation Lighting 11-3-9 
  Subject 10 - Roadway Lighting Equipment Installed Near Airports 11-3-10 
 
 SECTION 4 - LIGHTING DESIGN APPLICATIONS 
  Subject 1 - Design Applications – Roadway Lighting 11-4-1 
  Subject 2 - Roadway Lighting – Signalized Intersections 11-4-2 
  Subject 3 - Roadway Lighting – Roundabouts 11-4-3 
  Subject 4 - Roadway Lighting – Restricted Crossing U-Turn (RCUT) 11-4-4 
  Subject 5 - Roadway Lighting – Freeways and Metered Ramps 11-4-5 
  Subject 6 - Roadway & Pedestrian Lighting Roadside Facilities 11-4-6 
  Subject 7 - Transition Lighting – Roadways 11-4-7 
  Subject 8 - Roadway Lighting – Temporary Lighting 11-4-8 
 
 SECTION 5 - ROADWAY LIGHTING INFRASTRUCTURE 
  Subject 1 - Roadway Lighting Infrastructure 11-5-1 
  Subject 2 - Conduit 11-5-2 
  Subject 3 - Pull Boxes 11-5-3 
  Subject 4 - Concrete Bases 11-5-4 
  Subject 5 - Electrical Conductors 11-5-5 
  Subject 6 - Cabinets, Metering and Controls 11-5-6 
 
 SECTION 6 - ROADWAY LIGHTING PLAN PRODUCTION 
  Subject 1 - Plan Production 11-6-1 
  Subject 2 - Plan Production – Roadway Lighting 11-6-2 
  Subject 3 - Special Provision Preparation – Roadway Lighting 11-6-3 
  Subject 4 - Quantities and Cost Estimate Preparation – Roadway Lighting 11-6-4 
  Subject 5 - Submittal Requirements – Roadway Lighting 11-6-5 
 
 SECTION 13 - ELECTRICAL MAINTENANCE GUIDELINES 
  Subject 1 - Incident Management Protocols 11-13-1 
 
 SECTION 14 - ELECTRICAL INVENTORY NUMBERING 
  Subject 1 - Electrical Inventory Numbering System Guidelines 11-14-1 
 
CHAPTER 12 - SAFETY 
 SECTION 1 - INTRODUCTION 
  Subject 1 - Introduction  12-1-1 
 
 SECTION 2 - Traffic Safety Planning 
  Subject 1 - Wisconsin Strategic Highway Safety Plan 12-2-1 
  Subject 2 - Zero in Wisconsin 12-2-2 
  Subject 3 - Safe System Approach 12-2-3 
 
 SECTION 3 - SAFETY ANALYSIS 
  Subject 1 - Crash Modification Factor Table 12-3-1 
 
 SECTION 4 - SAFETY ANALYSIS PROCEDURES 
  Subject 1 - Safety Certification Process 12-4-1 
  Subject 2 - Highway Safety Improvement Program 12-4-2 
 
 SECTION 5 - COUNTERMEASURES  
  Subject 1 - General  12-5-1 
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  Subject 3 - Intersection Conflict Warning Systems 12-5-3 
  Subject 4 - Friction Surface Treatment 12-5-4 
 
CHAPTER 13 - TRAFFIC REGULATIONS 
 SECTION 1 - THROUGH HIGHWAY DECLARATIONS 
  Subject 1 - Statutory Authority 13-1-1 
  Subject 2 - Approval Process 13-1-2 
  Subject 5 - Declaration Format 13-1-5 
 
 SECTION 2 - TRUCKING 
  Subject 5 - Temporary Long Truck Routes 13-2-5 
  Subject 10 - Oversize/Overweight Single Trip Permitting 13-2-10 
  Subject 11 - Oversize/Overweight Wind Industry Permits 13-2-11 
  Subject 12 - Oversize/Overweight Inspection Request & Waiver Procedure 13-2-12 
  Subject 15 - Oversize/Overweight Permit Suspension 13-2-15 
 
 SECTION 3 - LOW SPEED VEHICLES (LSVs) 
  Subject 1 - Low Speed Vehicles 13-3-1 
 
 SECTION 5 - SPEED LIMITS 
  Subject 1 - Statutory Authority and the Approval Process 13-5-1 
  Subject 2 - Local Speed Limits 13-5-2 
  Subject 5 - School Zones 13-5-5 
  Subject 6 - Temporary Traffic Control Zones 13-5-6 
  Subject 7 - Maintenance Work Zones 13-5-7 
  Subject 8 - Speed Limits on Approach to Controlled Intersections 13-5-8 
  Subject 10 - Declarations Format 13-5-10 
  Subject 11 - County Ordinance 13-5-11 
  Subject 12 - Posted versus Design Speeds 13-5-12 
 
 SECTION 10 - DETOUR PERMITS 
  Subject 1 - Authority and Policy  13-10-1 
 
 SECTION 11 - SURVEY PERMITS 
  Subject 1 - Policy 13-11-1 

 
 SECTION 12 - PERMITS FOR TEMPORARY BANNERS AND CIVIC DISPLAYS 
  Subject 1 - Policy 13-12-1 
 
 SECTION 13 - SNOWMOBILES CROSSING FREEWAYS 
  Subject 1 - Authority and Policy 13-13-1 
  Subject 2 - Model Ordinance 13-13-2 
 
 SECTION 25 - TURN PROHIBITIONS 
  Subject 11 - No Turn On Red 13-25-11 
 
 SECTION 26 - INTERSECTION CONTROL 
  Subject 1 - Passing on Right at Intersections 13-26-1 
  Subject 5 - All-Way Stop 13-26-5 
 
CHAPTER 16 – TRAFFIC ANALYSIS & MODELING 
 SECTION 1 - TRAFFIC MODELING PROCESS 
  Subject 1 - Overview  16-1-1 
  Subject 2 - Basic Principles 16-1-2 
 
 SECTION 5 - DATA ASSEMBLY & PREPARATION 
  Subject 5 - Data Assembly and Collection 16-5-1 
  Subject 15 - Volume Balancing 16-5-15 
  Subject 20 - Origin-Destination Matrix Development 16-5-20 
  Subject 70 - References  16-5-70 
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 SECTION 10 - TRAFFIC ANALYSIS TOOLS 
  Subject 1 - Overview of Available Traffic Analysis Tools 16-10-1 
  Subject 5 - Traffic Analysis Tool Selection 16-10-5 
  Subject 20 - References  16-10-20 
 
 SECTION 15 - HIGHWAY CAPACITY MANUAL (HCM) – DETERMINISTIC ANALYSIS 
  Subject 1 - Basic Principles 16-15-1 
  Subject 5 - Signalized Intersections 16-15-5 
  Subject 10 - Two-Way Stop-Controlled (TWSC) Intersections 16-15-10 
  Subject 15 - All-Way Stop-Controlled (AWSC) Intersections 16-15-15 
  Subject 20 - Roundabouts  16-15-20 
  Subject 25 - Alternative Intersections 16-15-25 
  Subject 30 - Interchange Ramp Terminals 16-15-30 
  Subject 35 - Urban Street Facilities 16-15-35 
  Subject 40 - Freeway Facilities 16-15-40 
  Subject 45 - Multilane Highways 16-15-45 
  Subject 50 - Two-Lane Highways 16-15-50 
  Subject 55 - Network Analysis 16-15-55 
  Subject 60 - Pedestrian and Bicycle Facilities 16-15-60 
  Subject 70 - References  16-15-70 
 
 SECTION 20 - MICROSCOPIC SIMULATION TRAFFIC ANALYSIS 
  Subject 1 - Basic Principles 16-20-1 
  Subject 2 - Traffic Model Development 16-20-2 
  Subject 3 - Measures of Effectiveness (MOEs) 16-20-3 
  Subject 4 - Microsimulation Analysis Software 16-20-4 
  Subject 5 - Microsimulation Model Calibration 16-20-5 
  Subject 6 - Calibration Parameters and Simulation Settings 16-20-6 
  Subject 7 - Simulation Runs 16-20-7 
  Subject 8 - Model Validation 16-20-8 
  Subject 9 - Design Year Analysis 16-20-9 
  Subject 10 - Documentation/Reporting/Presentation of Results 16-20-10 
  Subject 11 - Upgrading Simulation Models 16-20-11 
  Subject 12 - References 16-20-12 
 
 SECTION 25 - TRAFFIC MODEL PEER REVIEW POLICY 
  Subject 1 - Introduction 16-25-1 
  Subject 2 - Process 16-25-2 
 
 SECTION 30 - OPERATIONS CERTIFICATION PROCESS 
  Subject 1 - Basic Principles 16-30-1 
  Subject 2 - Policy  16-30-2 
  Subject 3 - Documentation 16-30-3 
 
CHAPTER 17 – SYSTEM OPERATIONS & INTELLIGENT TRANSPORTATION SYSTEMS 
 SECTION 1 - DYNAMIC MESSAGE SIGNS (DMS) 
  Subject 1 - Policies & Procedures 17-1-1 
 
 SECTION 2 - PORTABLE CHANGEABLE MESSAGE SIGNS (PCMS) 
  Subject 1 - Policies & Procedures 17-2-1 
 
 SECTION 3 - 511 SYSTEM 
  Subject 1 - Real Time Data Sharing Procedures 17-3-1 
  Subject 2 - Floodgate Messages 17-3-2 
 
 SECTION 4 - ITS COMMUNICATIONS NETWORK 
  Subject 1 - Policies and Procedures 17-4-1 
 
 SECTION 5 - FUNDING ADMINISTRATION 
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  Subject 1 - Federal ITS Continuing Appropriations Process 17-5-1 
 
 SECTION 6 - PLANNING 
  Subject 1 - TSM&O Traffic Infrastructure Process (TIP) 17-6-1 
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 Traffic Engineering, Operations & Safety Manual  
 Chapter 3 Marking 
 Section 2 Pavement Markings 

3-2-1 Longline Marking April 2024 
GENERAL 
The purpose of this policy is to provide specific guidance for the uniform application of long line markings on State 
Highways under DOT jurisdiction.  The WISMUTCD Section 3B contains further guidance on longline markings.   

Centerline Markings  
Centerline markings shall be a 6” wide yellow line. Dashed lines shall be 12.5’ long with a 37.5’ gap.  

Centerlines markings shall be marked on: 
• All highways under DOT jurisdiction 
• Through all intersections with local roads on two-lane state highways.  
• On undivided multilane highway with a double yellow line 

Centerline markings shall not be marked through:   
• Intersections where the state highway is more than two lanes   
• Intersections where Interstate, US, or State Highways intersect  
• Signalized intersections  
• All way stop 
• Intersections with opposing left turn lanes.  
• Stop lines or marked crosswalks.  

Further information on centerline markings are located in Section 3B.01 of the WISMUTCD. 

Edge line Markings 
The WISMUTCD Section 3B.06, describes edge line markings in more detail. Edge line markings shall be a 6” 
white line on the edge of the roadway except the left most edge line on a divided highway shall be yellow.  

Edge line markings shall: 
• Continue through all driveways (commercial or private) except major commercial driveways (big box stores, 

etc.) with a full width turn lane.  
• Be used on freeways and expressways 
• Be used on rural arterial roads with a traveling width of at least 20 feet and an ADT > 6,000 vehicles per 

day 

Edge line markings shall not continue through: 
• Intersecting roadways with more than two lanes 
• Intersections where Interstate, US, or State Highways intersect   
• Intersections with opposing left turn lanes 
• Signalized intersections  
• Stop controlled intersections 
• Commercial driveways meeting intersection design standards with full width paved turn lanes.  

Edge lines should be used in urban areas or semi urban areas that do not have curb and gutter as required in 
WISMUTCD Section 3B.07. Edge lines should be used in urban areas where a single paved width is 16 ft or greater.  

Edge Lines Adjacent To Urban Curb & Gutter Sections 
POSTED SPEED IS THERE CONTINUOUS LIGHTING? 

YES NO 
≤ 30 mph No Optional 

35 mph or 40 mph Optional Recommended 
≥ 45 mph Recommended Required 

Lane Line Markings 
Lane lines shall be marked to delineate traffic traveling in the same direction. Lane lines shall be a 6” wide white 
line that is 12.5’ long with a 37.5’ gap between lines. Lane lines shall be marked on all state highways under DOT 
jurisdiction. Lane lines shall be marked through minor intersections and major T-intersections on the state 

https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/wmutcd/mutcd-ch03.pdf
https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/wmutcd/mutcd-ch03.pdf
http://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/mutcd-ch03.pdf
http://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/mutcd-ch03.pdf
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highways.  

Dotted Lane Lines 
According to the WISMUTCD Section 3B.04, a dotted line (3’ line, 9’ gap) maybe used as a substitute lane line or 
a continuation of an edgeline. This line shall be 6” wide and shall be used to separate a through lane that 
continues beyond an intersection or interchange from an adjacent lane under the following conditions: 

• A deceleration or acceleration lane 
• A through lane that becomes a mandatory turn or exit lane ( SDD 15C31 sheet b) 
• Auxiliary lane  
• Tapered Exit and On Ramps (SDD 15C31 sheet a) 
• Parallel Exit (Deceleration) Ramps (SDD 15C 31 sheet b) 

Dotted Lines 
Dotted lines “cat tracks” shall be added to provide guidance through intersections where the edge of the traveled 
lane is unclear. A dotted line may be continued through an uncontrolled movement of a state highway intersection 
with another highway. If these lines are used through an intersection they shall be 2’ lines with a 6’ gap and the 
same width as the line that is being extended see in SDD 15C8 sheet c. Dotted lines “cat tracks” are required on 
dual left turn lanes.  

Channelizing Lines  
Channelizing lines shall be white and 10” in width. Channelizing lines shall be used in the following locations:   

• In advance of an exit ramps or intersections to distinguish a lane. (3 foot line with a 9 foot gap) SDD 15C8-
17 sheet b. 

• In advance of freeway route splits with dedicated lanes. 
• To separate a through lane that continues beyond an intersection from an adjacent auxiliary lane between 

two intersections SDD 15C8 sheet b 
• Exit gore markings shall extend fifty feet past the unpaved neutral area and 300 feet to begin the gore 

line, as shown on SDD 15C31 sheet b. 
• Entrance gore marking shall follow SDD 15C31 sheet 3 

Channelizing markings shall not be marked through:   
• Signalized intersections.  
• Intersections at a 4 way stop. 
• Stop lines or marked crosswalks.   

Dotted Extension Lines 
Dotted extension lines shall be used at roundabouts at a 2’ line with a 2” gap. Dotted extension lines are 18” in 
width. Refer to FDM 11-26-35 and SDD 15C22 for more guidance on placement. WisDOT will maintain all 
dotted extension lines at a state maintained roundabout. 

Bike Lane  
If bike lanes are marked, they are typically at least 5 ft wide, and a minimum of 4 feet from a longitudinal joint.  
Use a 5 foot width at 45 mph or higher.  Refer to SDD 15C29 in the FDM. The words “BIKE LANE” or the bike 
symbol maybe used to delineate the bike lane. Signing may also be used to supplement the marking. The 
DT2500 form shall be completed to permit locals to install/maintain bike lanes and the DT2137 form shall be 
completed to permit the locals to install/maintain Shared Lane Markings.  

The usage of green pavement marking for bike lanes or bike boxes shall not be allowed on state maintained 
roadways. 

 

3-2-2 No-Passing Zone Standards March 2021 
GENERAL  
No-passing zones are marked and signed on state-maintained highways to indicate where a driver cannot safely 
complete a passing maneuver under normal light and weather conditions. Passing Zones allow the driver to 
make a decision based on rules of the road and circumstances, such as oncoming traffic, reduced visibility due 
to fog, low light, rain or smoke, turning traffic, or vehicles entering from side roads or driveways. No-passing 
zones should not be marked to eliminate all possible conflicts.  

http://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/mutcd-ch03.pdf
https://wisconsindot.gov/rdwy/sdd/sd-15c31.pdf#1
https://wisconsindot.gov/rdwy/sdd/sd-15c31.pdf#1
https://wisconsindot.gov/rdwy/sdd/sd-15c31.pdf#1
http://wisconsindot.gov/rdwy/sdd/sd-15c08.pdf#sd15c8-a
http://wisconsindot.gov/rdwy/sdd/sd-15c08.pdf#sd15c8-a
http://wisconsindot.gov/rdwy/sdd/sd-15c08.pdf#sd15c8-a
http://wisconsindot.gov/rdwy/sdd/sd-15c08.pdf#sd15c8-a
http://wisconsindot.gov/rdwy/sdd/sd-15c31.pdf#sd15c31-a
https://wisconsindot.gov/rdwy/sdd/sd-15c31.pdf#page=1
https://wisconsindot.gov/rdwy/fdm/fd-11-26.pdf#fd11-26-35
http://wisconsindot.gov/rdwy/sdd/sd-15c29.pdf#1
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However, certain conditions warrant short zones or no-passing zone extensions.  Although sufficient sight 
distance may be present at these locations, the passing operation is not appropriate under state law or for 
safety reasons as documented in an engineering study. 
Wisconsin Statute 346.10 allows passing another vehicle at a rural (non-business regional, non-residential 
regional) intersection, unless the intersection is designated by signals, stop signs, yield signs, or warning signs.  
Routinely marking zones through minor intersections and/or driveways would significantly reduce legal passing 
areas available to the driver, increasing non-compliance and unsafe passing in less favorable locations where 
adequate sight distance may not be available. 
SIGHT DISTANCE 
Each Region has a No-Passing Zone Sight Distance Map or spreadsheet listing the sight distance criteria on on 
state-maintained highways. Typical sight distances are shown in the following table, but other criteria such as 
ADT or geometrics may change or alter those requirements. 

Table 1. Sight Distance 
Posted Speed Limit No-Passing Zone Sight Distance Minimum Distance Between Zones 

(MPH) (mile) (feet) (mile) (feet) 
25-30 0.10 528 0.10 528 
35-40 0.13 686 0.10 528 
45-50 0.16 845 0.13 686 

55 0.21* 1,110* 0.15 792 
*  When authorized by the designated Regional Signing/Marking Engineer, the 55 MPH No-Passing Zone, sight 
distance may be increased from 0.21 to 0.26 miles on certain higher volume highway segments, due to higher 
frequency of crashes and/or a demonstrated history of excessive speeding above the posted limit.   

REQUIRED EQUIPMENT  
1. Use two vehicles that provide a target on the lead vehicle 42 inches above the roadway.  The observer’s 

eye in the trailing vehicle shall be 42 inches above the roadway.  Whatever type of target is used, it 
shall have a sharp cutoff when it disappears and appears. 

2. A Distance Measuring Instrument (DMI) shall be used and shall have an accuracy of at least 10 feet 
per mile.  The DMI shall decrease the measured distance when the vehicle backs up. 

3. Two-Way communication equipment is required for the two vehicles. 
4. At a minimum, a full-width flashing yellow light bar with 360-degree visibility shall be used.  Additional 

signs and flashing lights on the vehicles are recommended. 
CRITERIA FOR LOCATING AND MARKING NO PASSING ZONES 

• Prior to beginning work on locating no passing zones, the project engineer or Region Signing/Marking 
Engineer shall be contacted to determine if there are any special no-passing zones to mark under the 
contract. 

• Follow the no passing zone sight distance shown in Table 1. 
• The termini of no-passing zones shall be established to an accuracy of +/- 50 feet (0.01 mile). 
• When the distance between two successive no-passing zones is less than the minimum distance shown 

in Table 1, connect the two zones. 
• For roadways with speed limit changes, the proper no-passing zone sight distance in Table 1 shall be 

maintained.   
• Posted speed limit is increasing: 

When the lead vehicle reaches the increased speed sign, the trail vehicle would back up 
until the appropriate no-passing zone sight distance is achieved.   

• Posted speed limit is decreasing: 
When the trail vehicle reaches the decreased regulatory speed sign, the lead vehicle would 
back up until the appropriate no-passing zone sight distance is achieved. 

• On horizontal curves, no part of the line of sight shall extend outside the shoulder (see Figure 1).  No 
passing zones shall be located and marked on the inside radius of horizontal curves.  If the horizontal 
curve requires a No Passing Zone, the starts and ends of the zones shall be recorded in the cardinal 
direction.  

 
 
 

https://docs.legis.wisconsin.gov/1969/statutes/statutes/346.pdf


TEOpS 3-2 

  Page 4 

Figure 1. Horizontal Curve 

No part of the line of sight can extend 
outside the shoulder of the road.  No 
Passing Zones shall be located and marked 
on the inside radius of horizontal curves.

 
• On vertical curves, whenever the target light disappears from sight, the crew shall check for blind spots.  

For a crest vertical curve, if the target light on the lead vehicle goes out of sight, the trail vehicle parks at 
the base of the hill.  The lead vehicle shall back up to reveal a full silhouette of the rear of the car (from 
the bottom of the bumper up).  Once the trail vehicle sees the full silhouette of the lead vehicle, the trail 
vehicle shall back up to establish the sight distance between the 2 vehicles before marking the roadway 
(see Figure 2). 

Figure 2. Crest Vertical Curve 

Lead car position on top of 
hill.

Position 1 for trail car to  
establish a full silhouette 

of the lead car.

Position 2 for trail vehicle backs 
up to match lead car’s DMI for 

sight distance. 

 
• For sag vertical curves, if the target on the lead vehicle goes out, the lead vehicle shall stop at the base 

of the hill or in the sag.  The trail vehicle shall pull forward until they see a full silhouette of the lead 
vehicle.  Once the trail vehicle sees the full silhouette of the lead vehicle, the lead vehicle shall pull 
forward to establish the sight distance between the 2 vehicles before marking the roadway (see Figure 
3). 

Figure 3. Sag Vertical Curve 

Lead car stops at base  of the Hill 
Position1. Trail car pulls forward and stops 

when a full silhouette is seen from the 
bottom of bumper up. The trail car radios 

his DMI reading to the front car.   

Lead car then moves forward 
to match the meter reading to 

achieve sight distance
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• If the no passing zone is less than 500 feet in length, the zone shall be extended to 500 feet by lengthening 

the zone at its beginning in each traffic direction. 
• The correctness of no-passing zones leading into and out of the project limits shall be checked.  Ensure 

that the minimum distance between zones and the sight distance are checked.   
MARKING MATERIAL 
The beginning and end of all no-passing zones shall be marked on the roadway with T’s and dots. T’s and X’s 
shall be 12” X 12” and 2” stroke.  Dots shall be 3” - 4” in diameter. Use white spray paint (for asphalt) and black 
spray paint (for concrete) that will be readily visible after one year of application.   
RECORDING OF NO PASSING ZONES 
Use DT2124 to record the No Passing Zones.  Include the following data on the No Passing Zone Log Sheets: 

• Log all starts and ends in miles to the nearest 1/100th of a mile. 
• The beginning and ending of both no-passing zone line in the cardinal direction. 
• The sight distance and speed criteria for each zone. 
• The location of landmarks (intersecting U.S., State and County trunk highways, bypass lanes, truck 

climbing lanes, passing lanes, county boundary lines, railroad crossings, and starts and ends of 
bridges). 

NO-PASSING BARRIER LINE CRITERIA  
1. No-passing barrier lines, 500 feet in length, shall be marked on an undivided STH approach in the following 

intersection situations: 
• The STH traffic is controlled by a stop sign. 
• The intersection with the STH is controlled by a signal. 
• The intersection with the STH is controlled by a roundabout. 
• At a T-intersection with a standard bypass lane that allows vehicles proceeding straight to pass to the 

right of a left turning vehicle without leaving the paved portion of the highway as per SDD 15C8-b, a 
500-foot barrier line shall be installed prior to the start of the bypass taper.   

2. A no-passing barrier line shall be marked in the following non-intersection situations:   
• In advance of a divided highway illustrated on SDD 15C21. 
• In advance of a painted median island illustrated SDD 15C18. 
• Bridges having a width less than 24 feet shown on SDD 15C6. 
• Railroad grade crossings shown on SDD 15C9. 
• Passing/Truck Climbing Lanes  illustrated on the SDD 15C8-c and SDD 15C8-d, A bypass lane for an 

intersection is not considered a passing lane under this guideline. 
• Any stretch of undivided 4 lane roadways shall have the opposing lanes designated by a double yellow 

barrier line for its entire length and start the barrier lines of 500 feet before the approaches to this 
section.   

SPECIAL NO PASSING BARRIER LINES 
The specific characteristics and factors leading to the increase or decrease of the No-Passing Zone sight 
distance from the DOT 55 MPH standard of 0.21 mile, should be documented in the Region. If there is a justified 
special zone, the traffic engineer shall give the crew locating no passing zones specific directions as to where 
barrier lines are to be placed. Special zones may include:.   

• Any intersection justified by an engineering study, appropriate reasons include a crash history related to 
passing maneuvers or demonstrated operational problems. illustrated on the SDD 15C8-13b  

• In low speed urban areas, double yellow barrier lines may be placed when justified by an engineering 
study.  Criteria for the engineering study include curb and gutter, reduced speed, parking allowed, poor 
stopping sight distance, closely spaced driveways or intersections, and high pedestrian volumes.  The 
double yellow lines should be installed from the start of the curb and gutter to the end of curb and gutter 
through the urban area.  When urban double yellow lines are used, 500-foot barrier lines shall be placed 
on the approaches to this special layout, unless a longer no-passing zone takes precedence.   

• At a T-intersection that allows vehicles proceeding ahead to legally pass to the right of a left turning 
vehicle without leaving the paved portion of the roadway, a 500-foot barrier line prior to the start of the 
bypass taper will be optional based on engineering judgment.   

http://www.dot.wisconsin.gov/forms/docs/dt2124.doc
http://roadwaystandards.dot.wi.gov/standards/fdm/SDD/15c08.pdf#1
http://roadwaystandards.dot.wi.gov/standards/fdm/SDD/15c21.pdf#sd15c21
http://roadwaystandards.dot.wi.gov/standards/fdm/SDD/15c18.pdf#sd15c18
http://roadwaystandards.dot.wi.gov/standards/fdm/SDD/15c06.pdf#sd15c6
http://roadwaystandards.dot.wi.gov/standards/fdm/SDD/15c09.pdf#1
http://roadwaystandards.dot.wi.gov/standards/fdm/SDD/15c08.pdf#1
http://roadwaystandards.dot.wi.gov/standards/fdm/SDD/15c08.pdf#1
http://roadwaystandards.dot.wi.gov/standards/fdm/SDD/15c08.pdf#1
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SIGNING 
A No-Passing Zone pennant sign (W14-3) shall be installed as required in TEOpS 2-3-38, supplementing zones 
established under this guideline.  This sign shall be placed no more than 50 feet from the start of the no-passing 
barrier line unless it’s impossible due to location on a bridge deck or other exception. 

 

3-2-3 Special Marking April 2023 
GENERAL 
Special pavement markings consist of arrows, symbols, words, stop lines, crosswalks, diagonals, and 
aerial/vascar enforcement markings. These markings may be used to supplement signing.  When used, they 
shall conform to the requirements in Section 3B of the WISMUTCD and the following guidelines. 

POLICY 
Most special markings shall be white and reflective. 
Arrows 
 In general, arrows are used to supplement signing. There are 3 main types of arrows that WisDOT uses: 

1. Lane Control Arrows 

• To supplement signing for complicated lane assignments and turn lanes. For mandatory 
turn lanes, the installation of arrows are required, per SDD 15C8 sheet b 

2. Wrong Way Arrows (Type 4) 
• On any freeway off-ramp with high crash rates or unusual or poor geometrics.  
• Intersections or ramps with demonstrated problems of wrong way driving.  

3. Lane Drop Arrows (Type 5) 

• On any lane drop with high crash rates.  

Use SDD 15C7 sheet c and d for the size and shapes of these markings.  

Words 

Words currently allowed by WisDOT can be found on SDD 15C7 sheets a and b All words should be used at 
a site with a documented safety problem and discussed with the regional traffic engineer.  

• The word, “ONLY”, may only be used with singular Type 1 or Type 2 lane use arrows. The word, 
“ONLY”, shall not be used in a two-way left turn lane.   

• The word, “SCHOOL”, either single or dual lane marking, shall only be used when one of the 
following criteria applies:   

o In advance of a marked crosswalk, which is typically monitored by a school crossing guard.  

o At a mid-block or uncontrolled intersection. The requestor shall be responsible for 
maintenance of the “SCHOOL” marking in combination with the crosswalk marking.  This 
shall be documented on the application/permit form, DT2136 and the crosswalks policy 
under the “Type of Crosswalk Marking, Other".  The required detail shall comply with SDD 
15C7.  

o Should not be installed in a parking lane. 

• “BIKE LANE” shall only be used with a signed bike lane.   

• “YIELD” may only be used at roundabouts where there is a documented safety issue. 

• The word, “OK”, shall not be used on any state maintained highways. 

Symbols  

Symbols shall conform to the SDD15C7 sheet a and shall only be used when the following criteria applies:   
• At a site with a documented safety problem. 
• Supplement to regulatory signage.  
• At the discretion of the regional traffic engineer.  

https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/02-03.pdf#2-3-38
https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/wmutcd/mutcd-ch03.pdf
http://wisconsindot.gov/rdwy/sdd/sd-15c08.pdf#1
http://wisconsindot.gov/rdwy/sdd/sd-15c07.pdf#sd15c7-b
http://wisconsindot.gov/rdwy/sdd/sd-15c07.pdf#sd15c7-b
http://roadwaystandards.dot.wi.gov/standards/fdm/SDD/15c07.pdf#1
http://roadwaystandards.dot.wi.gov/standards/fdm/SDD/15c07.pdf#1
http://wisconsindot.gov/rdwy/sdd/sd-15c07.pdf#1
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Chevron/Diagonal Markings 
Chevron/Diagonal markings provide added emphasis to the neutral area where driving is discouraged. 
Chevron markings may be applied at gores., refer to the FDM SDD 15C 31 sheet a and b Yellow diagonal 
markings may be used in medians, refer to SDD 15C18 and SDD 15C21 

Stop Lines  

Stop lines indicate where vehicles are required to stop at intersections. Stop lines are not required at all 
intersections, but may be desired if: 

• An approach to a signalized intersection where detection is installed and stopping at a certain point 
may enhance the operation.   

• Intersection approaches with unusual geometrics such as large skew angles or non-symmetric 
approaches.   

• Complex multilane approaches.   

• An approach to an intersection with the STOP sign installed well in advance of the desired stopping 
point because of curb radii.   

• In advance of a marked or unmarked crosswalk with significant pedestrian volumes.    

For placement of stop lines refer to SDD 15C33. If the stop lines are required by the department, the 
Department will maintain the markings. All other stop lines and crosswalks may be marked by contract at 
the request of the municipality with the understanding that the local agency assumes responsibility for the 
maintenance. 

Crosswalks 

Crosswalks mark the path at which pedestrians should cross the roadway by delineating paths on 
approaches to and within signalized intersections, and on approaches to other intersections where traffic 
stops.  As a secondary purpose, crosswalk markings may also serve to alert drivers of a pedestrian crossing 
point without signal or stop control.  At non-intersection locations, crosswalk markings legally establish the 
crosswalk.   

The Department policy for installation of crosswalks is as follows: 

• Crosswalk markings should be installed at signalized intersections where pedestrian signal 
indications are present and at locations where there is a signed school crossing. 

• Crosswalk markings should not be installed at non-intersection, mid-block locations or urban 
locations where posted speed limits are 45 MPH or more, unless traffic controls (all-way stop, 
signal, roundabout) or crossing enhancements (curb bump outs, median divider island, etc.) are 
present.  

• Non-intersection crosswalk markings shall not be permitted at rural locations with a posted speed 
limit of 45 MPH or more.  Exceptions may include trail crossings where advance warning signs are 
present.  

• A permit for crosswalk markings should not be approved if a sidewalk or trail approach and/or ADA-
compliant curb ramps (where there is curb) do not currently exist or are planned outside the 
roadway limits on both sides of the crosswalk approach.  Per approval of the Region Traffic 
Engineer, the local government may be permitted to maintain existing crosswalk markings without 
sidewalk and/or ADA-compliant curb ramps as long as the local unit of government agrees to 
become compliant with the next highway project (regardless of sidewalk or curb work) or local 
sidewalk project. 

• A permit for crosswalk markings shall not be approved unless parking is prohibited within 15 feet of 
the near limits of the crosswalk, as referenced in Wisconsin State Statute 346.53(5). 

Crosswalk Type Selection 
There are 2 types of crosswalks that WisDOT allows as shown in Figure 3B-19 of the WISMUTCD 

• Two 6” Transverse Lines at all intersections  
o Preferred method due to: 

 Reduced maintenance cost  

https://wisconsindot.gov/rdwy/sdd/sd-15c31.pdf#1
http://wisconsindot.gov/rdwy/sdd/sd-15c33.pdf#sd15c33
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 Less marking area to become slippery and cause problems 
 Reserve ladder bar for the areas with safety issues 

• 24” Ladder Pattern  
o Midblock crossings 
o Multi-lane roundabouts where there is a high presence of pedestrians during peak 

hours or a demonstrated operational or safety issue.  Consult the Region Traffic 
Engineer and Bike/Ped Coordinator for concurrence. 

 
Crosswalk markings should be placed as nearly perpendicular as possible to the direction of travel on the 
roadway.  The following form needs to be completed to permit a municipality to install and maintain a 
crosswalk DT2136.  A signed copy of the permit shall be sent to the local unit of government and a copy 
shall be filed in the Region office. Block pattern crosswalks are paid for by linear feet of each block. 

Special Marking Treatments for Crosswalks 
FHWA has published an official WISMUTCD Ruling, dated August 15, 2013 that allows subdued-colored 
aesthetic pavement treatments between legally marked transverse crosswalk lines.  However, the following 
criteria shall apply: 

• The colored pavement treatment shall not be made of retroreflective material. 
• Transverse crosswalk lines shall delineate the edges of the crosswalk and shall be 2-6” white 

transverse lines. 
• Examples of acceptable aesthetic pavement treatments include brick lattice patterns, paving bricks, 

paving stones, cobbles or other types of paving. All treatments cannot impede wheelchair 
pedestrians.  

• Examples of acceptable colors for aesthetic pavement treatments are red, rust, brown, burgundy, 
clay, tan or similar earth tone equivalents.  

Funding 
Funding for new crosswalk markings, replacement of existing crosswalk markings or new and replacement 
colored pavement treatments, is entirely the responsibility of the local government permittee except as following:   

As part of a highway improvement (new or altered pavement surface) project, funding of the initial installation 
and/or colored pavement treatments may be included in the project cost without local participation.  Routine 
maintenance of the crosswalk markings between successive improvement projects shall be entirely the 
responsibility of the l permittee. 

At signalized intersections with pedestrian signals and at roundabouts, regions have discretion to maintain 
the crosswalk marking where sidewalks and ADA compliant ramps are present.   

If the local unit of government desires any marking beyond the standard 6” wide lines, the maintenance of the 
marking or colored pavement is borne by the local unit of government.   

Aerial Enforcement and Vascar Enforcement Bars  

Aerial and Vascar Enforcement Bars are transverse markings placed on the roadway to assist law 
enforcement agencies in the enforcement of speed regulations. These markings are a series of two to five 
bars with a center-to-center spacing of 660 ft. and shall conform to the SDD15C14. 

• Aerial –These lines are utilized by airplane to determine vehicle speeds from the air. 

• VASCAR (Visual Average Speed Computer and Recorder) – These lines are utilized at ground 
locations for speed monitoring and verification of distance traveled. 

http://wisconsindot.gov/rdwy/sdd/sd-15c14.pdf#sd15c14


TEOpS 3-2 

  Page 9 

Wisconsin State Patrol is the authority on these markings in cooperation with the Division of Transportation 
System Development to determine the quantity and locations of these markings for the use on state trunk 
system. Wisconsin State Patrol will notify the Regional traffic office for new locations that are needed or 
those that need to be remarked.  Actual marking of the lines will be done by the Special Marking Contractor 
as the work schedule permits. A representative of State Patrol shall mark the locations of the lines with a 
small paint stripe prior to placing markings.  A car can be provided by State Patrol for Traffic Control during 
the marking process, if the project engineer deems it necessary. 

Parking on State Highways 
Parking on State Highways is not encouraged due to the impacts on traffic flow, safety, highway operations, and 
maintenance.  Parking on State Highways is only allowed when a municipality agrees to establish and maintain 
the parking lanes. 
 
This policy is consistent with provisions of Section 86.32(4) of the Wisconsin State Statutes for connecting highways, 
section 3B.19 of the Wisconsin MUTCD, MUTCD Part 8, and FDM Chapter 17.The Region, after Regional Traffic 
Engineer review, may issue a permit or sign an agreement with local municipalities to allow the marking of parking 
spaces on the state highway.  Installation and marking of parking spaces may appear in contracts for state highway 
work after a project agreement with local cost participation is finalized.  Parking space shall follow SDD 15C36. 

Parking Restrictions  
Yellow curb markings may be installed on state highways to restrict parking. Yellow curb markings shall be 

accompanied by No Parking Signs or covered in State Statute 346. WisDOT will not pay for or maintain these 
markings.   

Corrugated Median 
Corrugated medians are used to delineate the raised section of a median. If the raised part of the median is 
separating opposing directions of traffic it should be painted in a set of double yellow solid lines on both sides of 
the median and the raised part of the median may be painted in yellow. If the raised part of the median is 
separating traffic in the same direction of traffic a double set of while solid lines shall be used and the raised part 
of the median may be painted in white. 

Railroad markings 
Railroad markings shall follow SDD 15c9 and include the RR, X and 3 stop bars. The RR is set before the X to 
reduce the amount of wear on the marking from traffic. Railroad insurance is required if you are painting any 
part of the railroad marking.  

Outfall markings 
Outfall markings are white 8” x 8” Epoxy squares. Follow SDD 8d15 for placement.  

 

3-2-4 Island Marking March 2019 
PURPOSE 
This policy explains the concept of how islands shall be marked consistent with WISMUTCD Section 3B.23  

POLICY 
Channelizing lines shall be placed upstream and adjacent to islands.  The color of the pavement marking adjacent 
to the island shall be indicative of the function of the island.   

• If an island separates traffic flowing in the same direction, such as a right or left turn island, the pavement 
markings along the island shall be white.  

• If an island separates opposing traffic, such as a median island, the pavement markings shall be yellow.   

Channelizing lines may be extended to address a demonstrated problem. 

Refer to SDD 15C18 and 15C27 for details on how to mark a Turn Lane Island, Median, and Corrugated Median 

 

 

 

https://docs.legis.wisconsin.gov/statutes/statutes/86/32
https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/wmutcd/mutcd-ch03.pdf
https://wisconsindot.gov/rdwy/sdd/sd-15c18.pdf#sd15c18
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3-2-11 Raised Pavement Markers March 2017 
PURPOSE 
Raised pavement markers are used to either supplement or substitute longitudinal pavement markings.  These 
retroreflective units are either placed on top of or embedded into the pavement.  Section 3B.11 to 3B.14 of the 
WISMUTCD covers the installation of raised pavement markers, and Section 6F.79 covers temporary raised 
pavement markers. This policy will clarify application of raised pavement markers on WisDOT maintained 
roadways. 

POLICY 
The color of the raised pavement markers shall match the color of the line that they supplement or substitute. 

Plowable raised pavement markers shall not be used on state-maintained roadways. Existing plowable raised 
pavement markers shall not be covered over during a resurface project and shall be removed, prior to resurfacing 
the roadway. 

Temporary Raised Pavement Markers, Type I (Pucks) 

Temporary Raised Pavement Markers Type I may be used in construction zones to supplement pavement marking 
through shifting tapers.  If used in shifting tapers within construction zones, temporary raised pavement markers 
shall remain in place until the traffic staging changes. They shall be placed every 50 feet.  

Temporary Raised Pavement Markers, Type II (Tabs) 

Temporary Raised Pavement Markers Type II shall be used to substitute pavement markings which are 
completely covered.  Permanent markings shall be installed within 14 days of the marking being obliterated. 

On undivided roadways, W8-12 “NO CENTER LINE” signs shall be used to warn motorists of a roadway without 
any centerline until temporary or permanent markings are installed.  These signs shall be placed at the beginning 
of the project, at two-mile intervals throughout the project, and at locations where traffic enters the project area 
from intersections with state trunk and county trunk highways. 

On undivided roadways, prior to the existing marking being obliterated, the locations of the existing pavement 
markings, including no passing zones, shall be documented.  In addition, prior to the existing marking being 
obliterated, the R4-1 DO NOT PASS sign shall be installed at the beginning of the no passing zones.  Additional 
R4-1 DO NOT PASS signs shall be installed within any no-passing zone that continues beyond an intersection 
with a state or county trunk highway or that exceeds one mile in length.   The R4-2 PASS WITH CARE sign shall 
be installed at the downstream end of the no passing zones.  Once the permanent pavement marking has been 
re-established, the R4-1 and R4-2 signs shall be removed.   

If the above signs are in place for less than seven continuous days and nights, rollup signs and stands may be 
used in lieu of post mounted signs.  

Same-day pavement marking may be used in lieu of using Temporary Raised Pavement Markers, Type II. 

The standard application of Temporary Raised Pavement Markers, Type II shall be installed as shown on 
Standard Detail Drawing 15C34. 

https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/wmutcd/mutcd-ch03.pdf
https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/wmutcd/mutcd-ch06.pdf
http://wisconsindot.gov/rdwy/sdd/sd-15c34.pdf#sd15c34
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 Traffic Engineering, Operations & Safety Manual  
 Chapter 3 Marking 
 Section 10 Program 
 

3-10-1 Pavement Marking Material Selection Policy April 2024 
PURPOSE  
Uniformity in the application of pavement markings materials on state highways is very important because it will 
provide for consistency of motorist expectations, which can enhance traffic safety.  Consistency of application will 
result in the most efficient usage of dollars (both for projects and maintenance) for pavement markings.  In turn, 
this will lead to a sustainable pavement marking program that will provide effective pavement markings to address 
the needs of motorists at the most economical cost.   

This policy provides direction on what types of pavement marking materials are used on the different types of 
roadways.   

It is recognized that there may be times where unique situations could necessitate a deviation from this policy.  
Unique locations or non-standard markings shall be discussed with the Regional Traffic Signing and Marking 
Engineer prior to including such markings in contract plans. 

Any pavement marking material usage requests that are not on the Department’s Approved Products List shall be 
reviewed and approved by the Bureau of Traffic Operations prior to usage. Any shortages of pavement marking 
materials or vendors requesting usage of new products shall be referred to the Bureau of Traffic Operations. 

POLICY  
The type of pavement marking material used on state highways is provided below in the flow charts.  The flow 
charts are for project installed pavement markings and maintenance installed pavement markings.  These charts 
shall be utilized when making the decision to select the proper pavement marking material for the roadway. 

• When utilizing the flow charts, the following criteria shall be kept in mind:  If a contrast epoxy product 
already exists, retrace only the white portion of the epoxy unless the black aggregate is visually missing. 

• Grooved Wet Reflective Epoxy shall only be remarked in kind if an existing groove has maintained 
adequate depth.   

• If preformed thermoplastic is present, remove preformed thermoplastic markings and replace with a 
product listed on the associated flow chart. Retracing preformed thermoplastic is NOT permitted.  

• If tape is present and still bonding, retrace marking with a product listed on the flow chart product. 
However, if the tape product is failing, remove tape and replace with epoxy. 
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3-10-2 Pavement Marking Replacement Criteria April 2024 
PURPOSE 

Over time the visual characteristics of pavement markings deteriorate as a result of age, traffic wear, snow plowing 
and ultraviolet radiation, resulting in reduced visibility.  As a result, pavement markings have to be replaced as 
part of a routine pavement marking replacement. Often questions arise as to when pavement markings should be 
changed, who should replace the pavement marking, and what criteria should be used in determining 
replacement.  Therefore, it is necessary to have clear, consistent guidelines for the replacement of pavement 
markings on state highways. 

FEDERAL HIGHWAYS MINIMUM PAVEMENT MARKING RETROREFLECTIVITY VALUES 
Section 3A.03 of the MUTCD requires all units of government to use an assessment or management method that 
is designed to maintain the retroreflectivity of longitudinal pavement markings at or above: 

- 50 mcd/m2/lx on roadways with a speed limit greater than 35 mph  

- 100 mcd/m2/lx on roadways with a speed limit greater than 70 mph 

To maintain compliance with the minimum pavement marking retroreflectivity values in the MUTCD, WisDOT 
utilizes the following approved assessment and management methods: 

1. Service Life Based on Historical Data.  Age and product type is tracked, and markings are replaced when 
it reaches its historical data replacement life expectancy. 

2. Measured Retroreflectivity.  Retroreflectivity of durable markings is measured on an annual basis. Due to 
the timing of LETs markings will need to be scheduled for replacement a year before they will fall under 
the required retroreflectivity. Over time the service life based on historical data cycle may be revised 
based on data from the Measured Retroreflectivity. 

3. Service Life Based on Monitored Markings.  Replacement of pavement markings in the field is based on 
the performance of a sample of control markings.  The data from the control markings can provide 
engineering support to the Service Life Based on Historical Data method.  Over time the service life based 
on historical data cycle may be revised based on data from the Monitored Markings. 

 
DETAILED PAVEMENT MARKING REPLACEMENT POLICY 

Service Life Based on Historical Data 
1. The Department’s Traffic Operations Asset Management System (TOAMS) shall be used to track 

inventory data on pavement markings that include install date, product type, and painted footage. 

2. In general, replace:   

a. Waterborne every year 

b. Epoxy every 3 Years 

c. Tape every 10 Years 

3. Markings needed for let projects shall be replaced using the flow chart in 3-10-1 and 6-6-78. 

4. Waterborne pavement marking will be replaced by County Highway Departments, through Traffic 
Maintenance Agreements.  WisDOT shall provide a pavement marking material contracts for the County 
Highway Departments to purchase from.  

5. Durable pavement marking products will be replaced by LET Contracts.  

Measured Reflectivity 
1. Markings no longer meeting minimum retroreflectivity should be replaced.  

2. Every year mobile and/or handheld retroreflectivity readings are taken on state-maintained highways.  

3. Durable markings should be scheduled for replacement when the roadway reaches a retroreflective value 
of 140. Scheduled replacement is above the minimum retroreflectivity because the retroreflectivity 
readings are collected from May to September and those readings are used for the next years LET.  

 

http://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/mutcd-ch02a.pdf
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Service Life based on Monitored Markings 
Due to staffing issues, size of state, and limited window to collect retroreflective readings, Wisconsin will also use 
the monitored markings service life. Monitored service life will be used to verify the service life based on historical 
data and used to replace other markings at the same age, similar traffic volumes and location within the state. 

*While retroreflectivity is very important that is not the only performance indicator that will be looked at for 
replacement of markings. 

SPECIAL MARKINGS  

Special markings are not covered under Section 3A.03 of the MUTCD. However, WisDOT still feels these 
markings are important. Arrows, words, symbols, stop lines, yield markings, dotted extensions, railroad crossings, 
crosswalks, and diagonals should be replaced on the same cycle as longline markings. Curb markings, island 
noses, corrugated median, and chevron gore markings should be replaced as needed.  

 

http://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/mutcd-ch02a.pdf
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 Traffic Engineering, Operations & Safety Manual 
 Chapter 11 Roadway Lighting/Electrical/Electronic Systems 
 Section 1 WisDOT-Owned Roadway Lighting System Approval 

11-1-1 Initial System Approval April 2024 
PURPOSE 
This policy describes the requirements for approval to install WisDOT owned and maintained roadway lighting 
facilities on the Wisconsin State Highway System.   

POLICY  
All lighting on the State Trunk Highway system that is owned and maintained by WisDOT shall require approval 
in accordance with this policy.  

PROCEDURAL REQUIREMENTS 
The State Lighting Systems Engineer in the Bureau of Traffic Operations shall approve all proposed new 
roadway lighting system installations on the State Trunk highway system except for systems as described in 
FDM 11-50-60 that do not require approval.  When there is a possibility a project may include the installation of 
roadway lighting, the WisDOT project manager for design shall work with the Region Lighting Engineer in the 
traffic section to submit a DT1198 Roadway Lighting System Approval Request, supported by an investigation 
report, to the State Lighting Systems Engineer.  These documents shall be submitted and approved before any 
commitments are made concerning the installation of roadway lighting systems. Roadway Lighting Systems 
Approval Requests should be completed and approved prior to the 60% design level of completion and the 
submittal of the Design Study Report (DSR) for a project. 

The investigation report provides an objective description and analysis of the roadway/project for the State 
Lighting Systems Engineer to use in recommending installing and maintaining a roadway lighting system.    

The report shall include (as applicable): 

• DT1198 Roadway Lighting System Approval Request. 
• Description/discussion of the project and plan drawing(s) of the roadway project under consideration. 
• Data pertinent to determine the need for roadway lighting that includes, but not limited to: 

o Traffic volumes minimally broken down into day vs. night, but more specific time periods when 
pertinent to the investigation. 

o Crash history on the existing road including type of crash and if darkness was a pertinent factor. 
o Evaluation of other crash avoidance measures (geometric, signing, striping, etc.) being 

considered and/or implemented and how roadway lighting relates to this overall safety 
evaluation. 

o Analysis based on the minimum warranting conditions as minimum thresholds for further 
consideration of roadway lighting as described in the current AASHTO Roadway Lighting 
Design Guide. 

o Other factors such as pedestrian and bike use, adjacent land uses, environmental conditions, 
and other pertinent aspects of the project area for determining whether roadway lighting is 
appropriate. 

• Installation cost and maintenance/energy costs. 
• Discussion, correspondence, recommendations from local jurisdictions, and any written agreements 

relating to roadway lighting on the project. 
• Preliminary design criteria, classification data, and recommended lighting levels. 
• Alternative analysis may be appropriate if multiple layout configurations are being considered. 
• A recommendation with supporting discussion based on the above evaluation. 

Roadway lighting warrant thresholds established by AASHTO and IES have been classified based on 
geometric, operational, environmental conditions, and accident history, which address existing facilities only. 
Roadway lighting warrants do not provide sufficient guidance for determining the requirement for roadway 
lighting on new facilities. Designers shall apply engineering judgement when using warrants to justify installing 
roadway lighting. 

The State Lighting Systems Engineer will evaluate the proposal based on the information in the investigation 
report along with consideration of any additional items pertinent to the specific project and provide approval for 
acceptable projects.  

https://wisconsindot.gov/rdwy/fdm/fd-11-50.pdf#fd11-50-60
https://www.google.com/url?client=internal-element-cse&cx=010787443000490949541:apm1x16gic0&q=https://wisconsindot.gov/Documents/formdocs/dt1198.doc&sa=U&ved=2ahUKEwjJndyY64yDAxX2mokEHaY_AakQFnoECAkQAQ&usg=AOvVaw3ol8VryDJCJtuNBIg-iGuW
https://www.google.com/url?client=internal-element-cse&cx=010787443000490949541:apm1x16gic0&q=https://wisconsindot.gov/Documents/formdocs/dt1198.doc&sa=U&ved=2ahUKEwjJndyY64yDAxX2mokEHaY_AakQFnoECAkQAQ&usg=AOvVaw3ol8VryDJCJtuNBIg-iGuW
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Regardless of the need for approval, all WisDOT maintained roadway lighting systems shall follow the design 
process described in other TEOpS sections. 

EXEMPTIONS 
Roadway lighting on connecting highways and permitted roadway lighting maintained by local municipalities on 
State Trunk highway system are exempt from submitting a DT1198 request for approval. However, in these 
cases a separate approval process may be required, and the project manager shall work with the Regional 
Lighting Engineer to accommodate coordination and oversight of the design. 

APPLICABLE FORMS 

• DT1198 – Roadway Lighting System Approval Request 
 
11-1-2 Roadway Lighting System Design Approval April 2024 
PURPOSE 
The purpose of this policy is to prescribe guidelines and procedures that will help ensure consistent roadway 
lighting system designs statewide and clarify the review requirements. 

POLICY 
All WisDOT maintained Roadway Lighting System designs shall follow the process described in this document. 

PROCEDURAL REQUIREMENTS 
For all Projects covered under this policy, after receiving the necessary Roadway Lighting System Approval 
described in TEOpS 11-1-1.  

The designer shall send a copy of all submittals to the Regional Lighting Engineer. 

LOCALLY OWNED ROADWAY LIGHTING SYSTEMS 

All locally owned and maintained roadway lighting systems on the State Trunk Highway system shall be based 
on Connecting Highway agreements, or otherwise will require a permit in accordance with TEOpS 11-2-1. 

APPLICABLE FORMS 

• DT1886 – Continuous Lighting Illumination Application 
• Signalized Intersection Illumination Form (see TEOPS 11-4-2) 
• Roundabout Illumination Form (See TEOPS 11-4-3) 

 

 
 

https://www.google.com/url?client=internal-element-cse&cx=010787443000490949541:apm1x16gic0&q=https://wisconsindot.gov/Documents/formdocs/dt1198.doc&sa=U&ved=2ahUKEwjJndyY64yDAxX2mokEHaY_AakQFnoECAkQAQ&usg=AOvVaw3ol8VryDJCJtuNBIg-iGuW
https://www.google.com/url?client=internal-element-cse&cx=010787443000490949541:apm1x16gic0&q=https://wisconsindot.gov/Documents/formdocs/dt1198.doc&sa=U&ved=2ahUKEwjJndyY64yDAxX2mokEHaY_AakQFnoECAkQAQ&usg=AOvVaw3ol8VryDJCJtuNBIg-iGuW
http://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/11-01.pdf
http://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/11-02.pdf#11-2-1
https://www.google.com/url?client=internal-element-cse&cx=010787443000490949541:apm1x16gic0&q=https://wisconsindot.gov/Documents/formdocs/dt1886.docx&sa=U&ved=2ahUKEwi25OXG64yDAxWfAHkGHTjmB4wQFnoECAAQAQ&usg=AOvVaw17UzAA9MjljTShwBzVEZzX
https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/11-04.pdf#11-4-2
https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/11-04.pdf#11-4-3
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 Traffic Engineering, Operations & Safety Manual 
 Chapter 11 Lighting/Electrical/Electronic Systems 
 Section 2 Permitted Lighting 

11-2-1 Permitted Roadway Lighting System Approval April 2024 
PURPOSE 
This policy describes the requirements for approval of roadway lighting facilities install and maintained by local 
agencies (or other entities) within the limits of the public highway rights-of-way on the State Trunk Highway 
System.    
 
POLICY  
All locally owned and maintained roadway lighting systems installed on the State Trunk Highway System shall 
require a permit in accordance with this document.  
 
The provisions of this policy shall apply to all cities, villages, counties, and towns (i.e., local agencies) which 
desire to use or occupy rights-of-way on the State Trunk Highway System for locally owned and maintained 
roadway lighting and other types of lighting facilities. Public, private, and municipal utilities, cooperatives, and 
private citizens who desire to use or occupy rights-of-way on the State Trunk Highway System for roadway 
lighting shall apply to the city, village, county, or town in which the State Trunk Highway is located.  
 
This policy does not apply to lighting systems proposed for installation on local roadways or connecting 
highways. These are the responsibility of the local municipalities. This document may be used as a reference 
for the design of such systems. 
 
PROCEDURAL REQUIREMENTS  
For all Projects covered under this policy, an application for approval to install roadway lighting shall be 
submitted to the WisDOT Regional Office by or on behalf of the local agency that will be paying for the 
maintenance and energy costs associated with the lighting system. Funding and participation limits between the 
local agency and WisDOT region should be defined prior to submitting any permit documents in accordance 
with the WisDOT Program Management Manual (PMM). 
 
The application shall be submitted on the appropriate current forms and shall include all items outlined in this 
document. The forms are available on the WisDOT web site and are linked below in the Applicable Forms 
Section. 
 
Permit applications that require State Lighting Engineer approval shall be submitted to the attention of the 
Regional Office. The WisDOT Regional office will review before forwarding it to the State Engineer for approval.  
 
APPROVAL AUTHORITY  
The State Lighting Engineer shall review and approve all permits involving new continuous lighting systems, as 
well as applications on the State Trunk Highway system that include: 

• Ornamental street lighting 
• Pedestrian and trail lighting 
• Underdeck lighting 
• Receptacles for Festoon Lighting 

 
New permits are also required any time an agency wishes to upgrade or otherwise modify an existing 
continuous system, including altering or moving lighting equipment, or altering equipment associated with a 
lighting transition zone. 
 
The Regional Office has the approval authority to review, and issue permits for isolated lighting on the State 
Trunk Highway System. This includes the installation of a luminaire and arm added to an existing or new utility 
pole. The Regional Office may review and issue a permit for continuous lighting when an agency wishes to add 
lighting units to an existing continuous system if the new lighting units match the existing equipment and 
generate equivalent lighting levels.  
 
 
 



TEOpS 11-2 

Page 2 

MODIFYING A PERMITTED SYSTEM 
Any changes to an existing permitted installation that result in the following alterations, shall not be made until a 
new permit authorizing such changes is issued (note: excludes routine maintenance activities):  

• Pole locations  
• Pole heights and types  
• Luminaire and lamp types  
• Receptacles for festoon lighting 
• Operating conditions such as lighting curfews/dimming 
• Other items affected by this policy 

 
ISOLATED LIGHTING PERMIT APPLICATION   
The Applicant shall contact the Regional Office at project conception to begin the Isolated Lighting permit 
process.  Isolated Lighting typically involves lighting of a single intersection of a non-illuminated roadway, or 
periodic lighting along a roadway where IES defined light level standards or average Illuminance and uniformity 
are not applicable.  Form DT1885 shall be submitted to the WisDOT Regional Traffic Operations Section for 
review and approval. 
 
CONTINUOUS LIGHTING PERMIT APPLICATION  
The applicant shall follow the two-part process outlined below for Continuous Lighting permit applications, 
consisting of a preliminary and a final application form:  

1. Prior to the 60% submittal, the Applicant shall contact the Regional Office to coordinate the submittal of 
a preliminary permit application. The name and address of the project electrical and lighting designer 
shall appear on the form. The applicant shall provide catalog cut sheets for proposed poles and 
luminaires. Photometric design and pole layout should not be completed until the preliminary application 
is submitted and approved. The Regional Office may review the basic project information and 
coordinate with the State Lighting Engineer on acceptance of lighting levels, pole locations, and 
luminaire type.  
As part of this preliminary process, the applicant shall describe the purpose for the proposed lighting 
system, such as:  

a. Roadway safety lighting in accordance with AASHTO requirements  
b. Decorative lighting for urban areas 
c. Public safety for areas with sidewalks and paths 

2. Prior to submitting draft PS&E, the Applicant shall submit the final permit application to the Regional 
Office. Lighting and electrical plans, special provisions, photometric and voltage drop calculations, and 
pole and luminaire cut sheets shall be submitted with the final permit application. The name and 
address of the project electrical and lighting designer and appropriate signatures shall appear on the 
form.  After initial review, the Regional Office shall forward the application to the State Lighting 
Engineer for approval. 

3. When replacing existing light poles with new light poles to allow for the mounting of other equipment 
(cameras, small cell antennas) to the poles, the applicant must refer to the applicable section that 
covers replacing existing lighting poles https://wisconsindot.gov/Documents/doing-bus/real-
estate/permits/09-15-41r_0621.pdf.The new light pole must be of the same type of materials to match 
the adjacent light poles, a WisDOT approved mast arm must be provided with an approved LED 
luminaire must be mounted to the new pole. The new pole shall be installed in the same general 
location (within 5 feet) as the existing light pole it replaces. 

 
Other required information related to the Final Permit Submittal: 

• Summary Tables that include both the design parameter target illumination values and calculated 
results 

• Computer Design Computations for illumination and spacing of completed roadway sections. 
• If banners, holiday decorations or festoon receptacles are to be installed or attached to the poles, the 

dimensions and locations shall be included and shown on a detail drawing in the plans (Festoon 
receptacles shall be set up on their own circuits, separate from the lighting) 

• The designer shall include in the project plans the necessary SPV verbiage that ensures the final 
luminaires provided on the project will meet the design parameters of the permit.  
 

The Project Electrical/Lighting Engineer and Applicant shall sign and date the final permit application.  
 
 
 

https://www.google.com/url?client=internal-element-cse&cx=010787443000490949541:apm1x16gic0&q=https://wisconsindot.gov/Documents/formdocs/dt1885.doc&sa=U&ved=2ahUKEwj49cXW8YyDAxXmAHkGHW3vBykQFnoECAIQAQ&usg=AOvVaw15kUmNugXB5L6k8yeuUkEg
https://wisconsindot.gov/Documents/doing-bus/real-estate/permits/09-15-41r_0621.pdf
https://wisconsindot.gov/Documents/doing-bus/real-estate/permits/09-15-41r_0621.pdf
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ISOLATED LIGHTING PERMIT APPLICATION   
The Applicant shall contact the State Lighting Engineer at project conception to begin the Isolated Lighting 
permit process.  Isolated Lighting typically involves lighting of a single intersection of a non-illuminated roadway, 
or periodic lighting along a roadway where IES defined light level standards or average Illuminance and 
uniformity are not applicable.  Form DT1885 shall be submitted to the WisDOT Regional Traffic Operations 
Section for review and approval. 
 
APPLICABLE FORMS 

• DT1878 – Preliminary Continuous Lighting Permit Application 
• DT1879 – Final Continuous Lighting Permit Application 
• DT1885 – Isolated Lighting Permit Application 
• Signalized Intersection Illumination Form (see TEOPS 11-4-2) 
• Roundabout Illumination Form (See TEOPS 11-4-3) 

 
11-2-2 Private Light Trespass on State Right-of-Way April 2024 
Privately owned lighting installations adjacent to the State Trunk System may require approval from WisDOT if 
light trespasses beyond the private property and onto State-owned rights-of-way. Locations where light trespass 
is identified in a significant capacity on a State-owned right-of-way may be subjected to evaluation, including the 
request for photometric measurements and documentation of system justification. Light trespass which creates 
significant glare on State-owned rights-of-way shall be evaluated with respect to the safety of roadway users. 
Permitting for private lighting sources trespassing on State-owned right-of-way shall follow the same approval 
process as an isolated lighting installation. Form DT1885 shall be submitted to the WisDOT Regional Traffic 
Operations Section. 
 
 
11-2-3 Other Lighting Categories (Requiring Special Permits) April 2024 
Flood lighting for bridges and retaining walls, work with BTO Lighting as this type of lighting is addressed on 
project-by-project basis. For aesthetic lighting on structures, refer to TEOPS 11-3-8. 
 
When, LED Advertisement Signs are installed in WisDOT right-of-way near or on STH systems, the designer 
shall refer to policy set forth in HMM 9-5-1 Outdoor Advertising,  

a. No sign shall contain, include or be illuminated by any moving, flashing or intermittent lights. 
b. No sign shall emit or reflect beams or rays of light on any portion of the traveled way or shall emit or 

reflect light of such intensity or brilliance as to cause glare or to impair or otherwise interfere with a 
driver's vision. 

c. No sign shall be so lighted as to obstruct or interfere with an official traffic sign, device or signal. 
 
Refer to TEOPS 11-3-9 for navigation lighting. 
Refer to TEOPS 11-3-10 for roadway lighting equipment installed near airports. 

https://www.google.com/url?client=internal-element-cse&cx=010787443000490949541:apm1x16gic0&q=https://wisconsindot.gov/Documents/formdocs/dt1885.doc&sa=U&ved=2ahUKEwj49cXW8YyDAxXmAHkGHW3vBykQFnoECAIQAQ&usg=AOvVaw15kUmNugXB5L6k8yeuUkEg
https://www.google.com/url?client=internal-element-cse&cx=010787443000490949541:apm1x16gic0&q=https://wisconsindot.gov/Documents/formdocs/dt1878.docx&sa=U&ved=2ahUKEwjzjvC38YyDAxUgrokEHRzECJ8QFnoECAEQAQ&usg=AOvVaw3yXmcHqLc-ncvzyvQDguRb
https://www.google.com/url?client=internal-element-cse&cx=010787443000490949541:apm1x16gic0&q=https://wisconsindot.gov/Documents/formdocs/dt1879.doc&sa=U&ved=2ahUKEwjL467H8YyDAxV2kIkEHZR9CYEQFnoECAAQAQ&usg=AOvVaw3Zl38Dk-y8LsysRl7p03Op
https://www.google.com/url?client=internal-element-cse&cx=010787443000490949541:apm1x16gic0&q=https://wisconsindot.gov/Documents/formdocs/dt1885.doc&sa=U&ved=2ahUKEwj49cXW8YyDAxXmAHkGHW3vBykQFnoECAIQAQ&usg=AOvVaw15kUmNugXB5L6k8yeuUkEg
https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/11-04.pdf#11-4-2
https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/11-04.pdf#11-4-3
https://www.google.com/url?client=internal-element-cse&cx=010787443000490949541:apm1x16gic0&q=https://wisconsindot.gov/Documents/formdocs/dt1885.doc&sa=U&ved=2ahUKEwj49cXW8YyDAxXmAHkGHW3vBykQFnoECAIQAQ&usg=AOvVaw15kUmNugXB5L6k8yeuUkEg
https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/11-03.pdf#11-3-8
https://wisconsindot.gov/Documents/doing-bus/local-gov/hwy-mnt/mntc-manual/chapter09/09-05-01.pdf
https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/11-03.pdf#11-3-9
https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/11-03.pdf#11-3-10


 

Page 1 

 Traffic Engineering, Operations & Safety Manual 
 Chapter 11 Lighting/Electrical/Electronic Systems 
 Section 3 Lighting Systems Design 

11-3-1 Preliminary Design Considerations and Parameters – Roadway Lighting April 2024 
POLICY  
Unless described otherwise, all roadway lighting designed for the State Trunk highway system that is owned 
and maintained by WisDOT shall follow the preliminary design guidelines described in this section.  

TYPES OF ROADWAY LIGHTING   
There are several different types of roadways and facilities involving the consideration of lighting, most all of 
which are covered in more detail in the ANSI/IES RP-8-22 and AASHTO Roadway Lighting Design Guide. In 
general, the following categories are covered in this document:  

• Continuous lighting systems, including continuous (corridor) freeway lighting; complete interchange 
lighting; partial interchange lighting; and rural interchanges.  

• Streets and highways other than freeways, including expressways and urban streets, and rural 
highways, including spot locations involving special considerations.  

• Intersections, including isolated (standalone) intersections; signalized intersections; and roundabouts. 
These could include transition lighting and/or coordination with a continuous segment lighting system.  

• Non-standard interchanges and intersections 

Continuous lighting is defined as a lighting system incorporating lighting units with overlapping distribution 
patterns that meet average and uniformity levels as defined by IES for the appropriate roadway area 
classification and use.   

Isolated lighting is defined as lighting at the intersections of non-illuminated roadways or periodic lighting along a 
roadway where IES defined light level standards for average and uniformity are not applicable. 

Transition lighting is defined as a gradual increase or reduction in lighting levels when entering or leaving a 
lighting system, most typically at freeway ramps, isolated systems, and roundabouts, when the roadway is not 
continuously illuminated.  

PRELIMINARY DESIGN PARAMETERS AND CALCULATIONS  
The following design parameters pertain to all “standard” roadway lighting systems:  

1. Lighting systems shall be designed in accordance with ANSI/IES RP-8-22 and AASHTO’s Roadway 
Lighting Design Guide, October 2018.  

2. Pavement classifications of R1 (concrete) or R3 (asphalt) should be used depending upon the 
permanent roadway surface. 

The most restrictive and/or applicable policy, code, standard, or guide shall govern. Bureau of Traffic 
Operations will make the final decision on the interpretation of conflicting policies, codes, or standards. 

ROADWAY AND LAND USE (AREA) CLASSIFICATIONS  
There are numerous documents that define roadway classifications. Roadway classifications used to determine 
lighting standards shall reference the applicable section(s) of the following guidelines:  

• ANSI/IES RP-8-22 (Lighting Roadway and Parking Facilities) 
• AASHTO Policy on Geometric Design of Highways and Streets (Green Book)  
• WisDOT Facilities Development Manual (FDM) 4-1-15  
• FHWA Highway Functional Classifications  

WisDOT policy specifies using the ANSI/IES guide RP-8-22 and AASHTO Roadway Lighting Design Guide. 
However, it is the responsibility of the designer to use the available resources to evaluate the section of roadway 
where the proposed lighting system will be installed. The functional classifications used to design the road do 
not necessarily address the issues that are important for lighting. Evaluation metrics include:  

• Is this section of roadway primarily used for through traffic or access, or more to local properties?  
• What is the speed limit and volume of traffic?  
• What is the level of development and access to the surrounding area?  
• What is the pedestrian conflict?  
• Any unique roadway geometry or complex intersections/interchanges? 

https://wisconsindot.gov/rdwy/fdm/fd-04-01.pdf#fd4-1-15


TEOpS 11-3 

Page 2 

This type of basic evaluation will help determine which of the IES Table classifications provides the best fit for 
the project.    

Table 1 below contains some of the key points from the ANSI/IES RP-8-22 and AASHTO Roadway Lighting 
Design Guide as an example to the designer. AASHTO utilizes similar roadway classification nomenclature 
under varying parameters. The designer shall refer to the appropriate reference manual as selected for use with 
the project.  

Table 1. Classification Descriptions 

 
GENERAL REQUIREMENTS FOR LUMINAIRES  
LED Luminaires shall be used for WisDOT maintained lighting systems and shall be selected from the  

Department’s Electrical Qualified Product List (QPL) whenever possible. The QPL provides products that 
contain a Type 3 light distribution only. Any other distribution types would need to be approved before use and 
require a modification to the standard specification.  

Understanding the characteristics of the luminaires used on the project is critical when laying out lighting to 
ensure proper coverage is provided while maintaining a cost-effective approach. For permitted locally 
maintained systems, the luminaires shall be selected based on their distribution characteristics as they apply to 
the roadway geometry to ensure adequate illumination and minimum glare. They shall meet the roadway 
illumination requirements specified in this document. Type 2 or 3 roadway lighting distribution patterns shall be 
used for all standard applications. See typical distribution patterns in Figure 1. 

 
Figure 1. Standard Luminaire Distributions 

 

Highway 
Classifications Description

A divided highway with full control of access.
Freeway Class A:  Roadways with great visual complexity and high trafic volumes. This type of freeway will usually be 
found in major metropolitan areas in or near the central core, and will operate at or near design capacity through some 
of the early morning or evening hours of darkness.
Freeway Class B:  All other divided roadways with full conrol of access.

Expressway A divided highway with partial control of access.
Roadway 

Classifications Description

Major (Arterial) 
Street

That part of the roadway system that serves as the principal network for through-traffic flow. These routes connect 
areas of principal traffic generation and important roadways entering and leaving the city. They are sometimes 
subdivided into primary and secondary classications; however, such distinctions are not necessary for the purpose of 
street lighting. These routes primarily serve through-traffic and secondarily provide access to abutting property.

Collector Street
A road servicing traffic between major and local streets. These are streets used mainly for traffic movements within 
residential, commercial, and industrial areas. Collector streets may be used for truck or bus movements and give direct 
service to abutting properties.

Local Street
Local streets are used primarily for direct access to residential, commercial, industrial, or other abutting property. They 
make up a large percentage of the total street system but carry a small proportion of vehicular traffic.

Pedestrian Activity 
Classifications Description

High Pedestrian 
Activity Areas

More than 100 pedestrians during the highest nightly average one-hour volume period. For example, this would include 
downtown areas with dense urban development (typically over 3,000 pedestrians per square kilometer), areas around 
major arenas.

Medium Pedestrian 
Activity Areas

Between 11 and 99 pedestrians during the highest nightly average one-hour volume period.

Low Pedestrian 
Activity Areas

10 or fewer pedestrians during the highest nightly average one-hour volume period. In low activity areas, it is 
recommended that the jurisdiction define whether sidewalk lighting is required, as lighting will typically have lower value 
in this application.

Freeway

https://wisconsindot.gov/pages/doing-bus/eng-consultants/cnslt-rsrces/tools/prods/qpl.aspx
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WisDOT QPL approved luminaires also adhere to predetermined criteria for control of light trespass for Back-
light, Up-light, and Glare (B.U.G). For permitted locally maintained systems, the luminaires should be selected 
based on their B.U.G. rating performing within the limits specified by the WisDOT LED Luminaire Material 
Specification. B.U.G. ratings are a required performance metric specified by the manufacturer for nearly all 
modern luminaires. These metrics are calculated based on the different distribution of light within each zone. 

WisDOT currently permits the use of 4K luminaires. Luminaires with significantly different color temperatures 
shall be approved before use. For permitted locally maintained systems, the color temperature shall  be 
selected based on coordination with the local agency. For example, urban districts will often utilize lower color 
temperatures to maintain a warmer and less stark setting.  

No luminaire shall be proposed for use on the State Trunk Highway System that cannot meet the Illuminance 
and/or Luminance criteria or the Veiling Luminance Ratio required for the lighting system unless approved by 
the Regional and State Lighting Engineer.  

A Light Loss Factor (LLF) shall be applied to initial lamp lumen output to calculate maintained illumination as 
prescribed in this section.   

• The LLF for Luminaires on WisDOT’s QPL shall be the value indicated on the List. This value includes 
an adjustment for luminaire dirt depreciation.  

• When luminaires other than those identified on the QPL are specified for permitted locally maintained 
systems, the designer shall identify the proposed LLF and furnish justification for it with the permit 
application.  

POLICY REVISIONS  
The requirements of this policy may be updated to reflect changing technology or other conditions appropriate at 
the time. Such additions, revisions, and modifications will not be made retroactive to lighting installations 
covered by existing permits.  

WisDOT may require the updating of all or part of an existing installation to conform to the latest criteria in the 
event damage to an installation, highway reconstruction, or other reasons requiring the replacement or 
relocation of all, or part of an existing lighting installation offers an opportunity to upgrade the installation. 

CURFEWS  
Curfews are defined as the switching off or dimming of lights during certain off-peak hours.  WisDOT does not 
currently utilize curfews of lighting systems on WisDOT maintained lighting installations. The Department will 
consider allowing curfews of a permitted lighting system if the maintaining agency can demonstrate that it will 
not violate the AASHTO table lighting levels.  This would include:  

• Evaluation of the conditions during the proposed curfew hours showing that the roadway/area is 
different than the normal hours such that a reduction in illumination is justified if dimming is proposed. 
Such an evaluation typically would include such items as reductions in traffic volume and/or 
pedestrians.  

• A statement from the local agency supporting that full illumination is not necessary during the proposed 
curfew hours. 

 
11-3-2 Photometrics and Illumination Modeling April 2024 
PHOTOMETRIC MODELING 
The calculation of roadway lighting levels for WisDOT projects should be performed using Lighting Analysts 
AGI32 software. This will enable the designer to share the design files generated by the software with the 
Department for in-depth review when necessary. Unless indicated otherwise, the following methods of 
calculation shall be used:   

• The Luminance Method of calculation shall be used to determine the average maintained luminance  
(in candelas per meter squared), the average-to-minimum (average uniformity), and the maximum-to-
minimum (maximum uniformity) lighting levels for straight roadway segments with continuous lighting.  

• The Illuminance Method of calculation shall be used to determine the average maintained illumination 
(in footcandles) and the average-to-minimum (uniformity) lighting levels for intersections and 
roundabouts.  This can also be used on curved roadway segments with continuous lighting, but the 
luminance method shall govern when applicable. 

• The designer/engineer shall also perform the Maximum Veiling Luminance Ratio calculation for all 
continuous lighting systems. The specified Maximum Veiling Luminance Ratio should not exceed that 

https://wisconsindot.gov/Documents/doing-bus/eng-consultants/cnslt-rsrces/tools/prods/659/luminaire-spec.pdf
https://wisconsindot.gov/Documents/doing-bus/eng-consultants/cnslt-rsrces/tools/prods/659/luminaire-spec.pdf
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defined in the ANSI/IES guide RP-8-22 and AASHTO Roadway Lighting Design Guide.   

The designer should be prepared to provide the WisDOT Regional Lighting Engineer with a technical summary 
of the photometric modeling, including: 

• Classification of all lighting segments within the project limits according to ANSI/IES guide RP-8-22 
and/or AASHTO’s Roadway Lighting Design Guide 

• Other lighting design criteria according to the specified classifications and roadway characteristics 
• Luminaires used in modeling and their defining characteristics: 

o Mounting height 
o Arm length 
o Maximum wattage 
o Lumen output 
o Light Loss Factor 

• Photometric output and performance results for all segments of a project. 

 
11-3-3 Standard Overhead Roadway Lighting (Intersections and Continuous Segments) April 2024 
POLICY  
Unless described otherwise, all standard overhead lighting installations on the State Trunk highway system 
shall follow the design guidelines described in this section.  

FEASIBILITY CONSIDERATIONS 
Standard overhead lighting shall be installed at all locations as specified in FDM 11-50-60, and as approved 
according to TEOpS Chapters 11-1 and 11-2.  Exceptions include alternative systems as described in the 
following subchapters and decorative lighting as requested by the local maintaining authority.  

MATERIALS 
Designers shall refer to the QPL for a list of multiple luminaires that are pre-approved for use on WisDOT 
facilities. Designers should also consider which QPL luminaire to use for photometric design, and they should 
consult with the Regional Lighting Engineer to confirm whether specific luminaire(s) from the QPL are preferred. 
Designers should select the luminaire model and distribution type based on the WisDOT Region’s typical 
practices and the type that is most efficient and best performing overall to provide the necessary lighting levels 
with the fewest number of poles. 
  

https://wisconsindot.gov/rdwy/fdm/fd-11-50.pdf#fd11-50-60
https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/11-01.pdf
https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/11-02.pdf
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Table 2. Lighting Infrastructure Compatibility 

Concrete Base 
Compatible 
Poles Compatible Luminaire Arms 

Compatible 
Luminaire 
Types 

Typical 
Applications 

Type 2 Type 3 (30-Ft) 
Type 4 (30-Ft) 

Truss Type 4-Inch Clamp 10-15 FT 
Single Member 4-Inch Clamp 6-8 FT A, B, C Traffic Signals - 

Standard 

Type 5 Type 5 (30-Ft) 

Aluminum: 
Single Member 4 ½-Inch Clamp 4-8 FT 
Truss Type 4 ½-Inch Clamp 10-15 FT A, B, C 

Intersections / 
Continuous 

Steel: 
Single Member 4-Inch Clamp 6-8FT 
Truss Type 4-Inch Clamp 10-15 FT 

Intersections / 
Continuous 

Type 6 Type 6 (35-Ft) 

Aluminum: 
Single Member 4 ½-Inch Clamp 4-8 FT 
Truss Type 4 ½-Inch Clamp 10-15 FT B, C, D 

Intersections / 
Continuous 

Steel: 
Single Member 4-Inch Clamp 6-8 FT 
Truss Type 4-Inch Clamp 10-15 FT 

Intersections / 
Continuous 

Type 7 Type 17 (40-Ft) 
Aluminum and Steel: 
Single Member 6-Inch Clamp 4-15 FT 
Truss Type 6-Inch Clamp 10-20 FT 

B, C, D 
Milwaukee 
Freeway 

Type 10 
Type 10 Special 

Type 10 
Type 10 Special 
Type 10-Over 
Height 

Steel 6-15 FT 
Steel Type 10 Pole Clamp 15 FT* A, B, C 

Traffic Signals - 
Monotube 

Type 11 Lighting Units 
Walkway NA – Post top style unit  

Rest Areas / 
Waysides / 
Pedestrian Areas 

Type 13 
Type 13 
Type 13-Over 
Height 

Luminaire Arms Steel 6-15 FT 
Steel Type 13 Pole Clamp 15 FT* A, B, C 

Traffic Signals - 
Monotube 

Freeway Median 
Barriers & 
Structural Parapets 

Type 7 (35’-10”) Single Member 6-Inch Clamp 4-10 FT 
Truss Type 6-Inch Clamp 10-20 FT B, C, D 

STH Median / Side 
Mount 

Freeway Median 
Barriers & 
Structural Parapets 

Type A (47’-6”) Single Member 6-Inch Clamp 4-10 FT 
Truss Type 6-Inch Clamp 10 FT C, D 

Freeway Median 
Ground / Structure 
Mount 

Freeway Median 
Barriers & 
Structural Parapets 

Type E (49’-0”) Single Member 6-Inch Clamp 4-15 FT 
Truss Type 6-Inch Clamp 10 FT C, D 

Freeway on/off 
Ramp; Slope 
Mount 

Freeway Median 
Barriers & 
Structural Parapets 

Type F (46’-0”) Single Member 6-Inch Clamp 4-15 FT 
Truss Type 6-Inch Clamp 10-20 FT C, D 

Freeway Barrier 
Wall Median Mount 

* This luminaire arm type is only intended for use with traffic signal detectors and cameras 

Lighting units and compatible infrastructure shall be verified with the WisDOT standard specifications and 
Standard Detail Drawings (SDD’s) to ensure compatibility. 

Specification of lighting infrastructure shall be verified with the respective WisDOT Regional Lighting Engineer. 
Acceptable mounting heights are generally dictated by the reach of available maintenance equipment in the 
respective Region. In general, a taller pole height provides greater coverage and a more efficient design than 
shorter poles. The luminaire arm length should be as short as possible, except when the offset to the roadway 
requires a longer arm to aim the light where needed. Evaluating the performance of twin luminaires and single 
luminaires should be compared when lighting a divided roadway and for intersections with channelizing islands. 
Twin luminaires are rotated 180 degrees from each other and cannot be adjusted. 

WisDOT’s list of standard bid items and QPL include both aluminum and steel pole types for some categories. 
Aluminum poles shall be used as standard practice with exceptions for steel in cases where a more rigid pole 
type is required. Poles combined with freeway ramp gates are one example. 

Refer to Table 2 above  for multiple potential combinations of concrete bases, poles, and luminaire arms 
available for use on WisDOT projects. 

LOCATING LIGHTING UNITS   
The following criteria shall be used to ensure that the placement of poles and other lighting appurtenances 
adjacent to the roadway will provide an acceptable degree of safety to the public and comply with good 
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illumination practices. The selection of pole types and their offsets from the traveled portions of the roadway is 
of considerable importance in minimizing the number and severity of fixed object collisions by errant vehicles. 
Light poles installed along curves  should be located on the inside of the radius of curvature unless not possible 
due to unique circumstances. As much as possible, the number of poles should be as limited as possible to 
decrease impact on roadway operations, potential “run-ins”, and maintenance purposes.  The TEOPS Chapter 4 
and TEOpS 11-4 herein give additional information related to pole locations and co-locations for luminaires, etc.  

Lighting poles should be located to minimize conflict with utilities, including both underground and overhead. 
Special consideration should be given to overhead lines, as the survey is not always accurate to the actual 
envelope created by multiple lines stacked horizontally. Furthermore, utility companies will have minimum 
offsets that must be maintained from their lines to ensure stray voltage does not become a safety concern for 
installation or maintenance crews. Establishing safe offsets to high voltage transmission lines is especially 
critical. 

Where lighting projects are being considered near an active airfield or airport, consider the impact the height of 
the light tower has on navigable airspace during and after construction. Any need for aviation obstruction 
warning luminaires on highway structures will be coordinated with the Federal Aviation Administration (FAA).  

POLE BREAKAWAY REQUIREMENTS  
Poles permitted on the rights-of-way of the State Trunk Highway System for the sole purpose of roadway 
lighting fall into one of two categories:  

1. Breakaway Poles: This type of lighting support is defined as a pole and/or foundation which when struck 
by a vehicle will fracture or slip away under the conditions prescribed by the current edition of AASHTO 
Standard Specifications for Structural Supports for Highway Luminaires. No portion of the concrete 
footing shall be allowed to protrude above the ground level more than 4 inches.    

2. Non-Breakaway Poles: Rigid lighting standards are defined as those poles and mountings which under 
impact conditions do not break away within the criteria specified for breakaway poles. Under normal 
conditions, the use of lighting pole designs conforming to the breakaway requirements above is required 
for all lighting installations except in certain circumstances: 

o Salvaging and reinstalling existing non-breakaway poles  
o Poles located on concrete barrier or parapets 
o Where direct bury poles are necessitated by the project 
o High pedestrian traffic areas, such as school zones 

MINIMUM LATERAL OFFSET 
Table 3 below is attached as a reference for the minimum lateral offset for lighting poles on the State Trunk 
highway system.  The values indicated in Table 3 are based upon the current policy related to objects in clear 
zones as specified in FDM 11-15-1. All designs shall comply with the FDM.  Offsets greater than those 
prescribed should be provided where feasible and where special traffic and highway conditions warrant.  The 
designer shall coordinate with the Project Manager regarding all pole placement considerations. 

Table 3. Minimum Lateral Offsets 

 

Facility Type
Speed Limit 

(MPH)
Traffic Volume 

(ADT**)
Minimum Rigid 

(FEET) Offset Breakaway (FEET)
SHOULDER width plus

35 or less ALL 12 2
40 0 - 1,500 14 2

1,500 - 6,000 16 2
over 6,000 18 2

45-50 0 - 1,500 20 2
1,500 - 6,000 26 2
over 6,000 28 2

55 0 - 1,500 24 2
1,500 - 6,000 30 2
over 6,000 30 2

40 or less ALL 2 2
from face of curb from face of curb

45 and higher ALL Offsets same as (Measured from the edge of

rural section thru lane) the greater of 12 or 

2 from face of curb

Rural

Urban

https://wisconsindot.gov/Pages/doing-bus/local-gov/traffic-ops/manuals-and-standards/teops/ch04.aspx
https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/11-04.pdf
https://wisconsindot.gov/rdwy/fdm/fd-11-15.pdf#fd11-15-1
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Offset distances are in feet, from edge of the adjacent through traffic lane to the face of the pole; or as indicated 
for urban sections.  

1. The preceding table is based upon pole location in a flat area or without fill slope steeper than 4:1. If rigid 
poles are contemplated on a slope of greater steepness and significant width, advice should be sought 
from Bureau of Traffic Operations. Placement of rigid poles in this situation is discouraged.  

2. Where the offsets given in the above table would place rigid poles off the highway right-of-way, they may 
be permitted at or as near the right-of-way line as practical if it would not result in a significant added 
hazard to the public.  

3. Where the offsets given in the above table require a pole to be in a ditch line, the pole should be located 
beyond the ditch line, but may be permitted in front of the ditch line if it would not result in significantly 
increased hazard.  

4. Where the offsets given in the above table would require a pole to be within a sidewalk area, poles 
should, if conditions permit, be located behind the sidewalk. Locations between the sidewalk and 
roadway may be permitted in the event no other alternative is feasible.  

5. Where a tree line exists closer to the roadway than permitted by Table 2 above, lighting poles may be 
placed in that tree line if such poles will not constitute significant additional hazards to the public.  

6. Rigid poles may be permitted inside the limits shown in the table where they are adequately protected by 
barriers such as guardrails or retaining walls erected for other purposes. There should be at least 4 feet 
clearance between the guardrail and the pole to allow for deflection at higher speed locations. Designers 
shall avoid placing poles within guardrail end terminal sections. 

7. Offset requirements for poles in the medians of divided highways along added left turn lanes shall be 
measured from the edge of the through traffic lane. A right turn lane is not considered a through lane.  

8. For pole installation locations where there is a pronounced backslope rising directly from the shoulder, a 
reduction in minimum offset requirement from the preceding table by as much as 1/3 may be followed, 
no value shall be less than 24 feet for 40 mph or more. 

 
11-3-4 High Mast Roadway Lighting April 2024 
POLICY  
Unless described otherwise, all high mast lighting installations on the State Trunk highway system shall follow 
the design guidelines described in this section.  

FEASIBILITY CONSIDERATIONS 
This section is used to differentiate between standard overhead mounting heights (50 feet or less) and high 
mast lighting (80 feet or more). When deciding whether to use conventional lighting or high mast towers, the 
following sections shall be taken into consideration to compare the advantages and disadvantages of 
conventional and high mast lighting.: 

1. Installation Cost: Depending on the application, the cost comparisons between high mast and 
conventional lighting systems can vary widely. High mast towers to illuminate interchanges are often 
less expensive to install than conventional lighting. This is due to reducing the installation cost 
associated with conduit, wiring, and considerably fewer poles required. 

2. Maintenance Cost: Conventional lighting requires the use of a bucket truck and can require traffic 
control, such as signs, cones, and lane closures. When poles are mounted on concrete traffic barriers or 
single slope concrete barriers, the inside lane usually must be closed, resulting in significant traffic 
disruptions. High mast towers are generally located outside of the roadway footprint and require one or 
two persons with a pickup truck who can usually perform maintenance on a high mast lighting system.  

3. Safety Considerations: High mast lighting may eliminate the risks involved with having personnel 
working near high-speed traffic. Generally high mast towers will not require lane closures for 
maintenance. High mast lighting also removes the opportunity for vehicle collisions with light poles 
placed within the clear zone. 

4. Accessibility: High mast poles are commonly located within interchange infield areas. This can become 
difficult for maintenance vehicles to access the lighting systems. Constructing separate maintenance 
routes is often required for staff to access high mast towers. 
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5. Utility Service: High mast lighting systems are commonly located far from utility connections. 
Consideration should be given to the proximity of utility connections and the ability to access and 
connect to the lighting systems. 

6. Land-Use Considerations:  Light Trespass can be a disadvantage when considering High Mast Lighting 
with adjacent residential areas. 

MATERIALS 
Designers shall refer to the QPL for multiple pre-approved luminaires. The number of luminaires required will be 
determined by the area to be lighted. As a general starting point, for new installations it can be assumed that up 
to four (4) luminaires will be used at each high mast tower location.  

LOCATING LIGHTING UNITS   
In determining the location of light towers, review the plan and profile view of the area to determine the critical 
areas requiring lighting. In selecting tower locations, consider the following: 

1. Critical Areas: Locate light towers so that the highest localized levels of illumination fall within the critical 
traffic areas (e.g., freeway/ramp junctions, ramp terminals, merge points). 

2. Roadside Safety: Locate light towers outside the roadside clear zone and a sufficient distance from the 
roadway so that the probability of a collision is virtually eliminated. 

3. Signs: Locate light towers so that they are not within the driver’s direct line of sight to highway signs. 

4. Where lighting projects are being considered near an active airfield or airport, consider the impact the 
height of the light tower has on navigable airspace during and after construction. Any need for aviation 
obstruction warning luminaires on highway structures will be coordinated with the Federal Aviation 
Administration (FAA).  

5. Where lighting projects are being considered near residential land uses, consider the impact of light 
trespass into the residential areas. 

6. For interchange areas, use the typical interchange high mast tower layout shown in Figure 4. 

Figure 4. Typical Interchange High Mast Tower Layout 
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DESIGN CONSIDERATIONS 
Mounting heights in high-mast lighting applications range from 80 ft to 160 ft. Heights typically ranging between 
100 ft to 150 ft provide the most practical designs. Greater mounting heights generally require more luminaires 
to maintain illumination levels. However, greater heights will provide a broader light distribution and better light 
uniformity resulting in fewer towers. As a general starting point, it is a good practice to identify optimal tower 
height and location to illuminate critical areas before adding additional poles and greater heights to cover the 
same area.  

 
11-3-5 Underdeck Roadway Lighting April 2024 
POLICY  
Unless described otherwise, all underdeck lighting installations on the State Trunk highway system shall follow 
the design guidelines described in this section.  

FEASIBILITY CONSIDERATIONS 
The decision of whether to include underdeck lighting with a design is typically based on engineering judgement. 
Generally, these installations are included to maintain continuous lighting throughout a corridor. Other factors to 
consider include pedestrian utilization and public security. 

MATERIALS 
WisDOT currently permits the use of 4K wall mounted luminaires for underdeck installations. Designers shall 
refer to the QPL for multiple pre-approved luminaires. Designers should also consider which QPL luminaire to 
use for photometric design, and they should consult with the Regional Lighting Engineer. Designers should 
select the luminaire type based on the WisDOT Region’s typical practices and the type that is most efficient 
overall to provide the necessary lighting levels. 

Current WisDOT standards and practices are not based on using overhead or ceiling mounted luminaires. 
Circumstances which require luminaires to be mounted overhead from the ceiling require a special provision for 
contractor procurement of a unique product. The Regional Lighting Engineer shall approve all model(s) of 
ceiling mounted luminaires specified for projects. 

Lighting units and compatible infrastructure shall be verified with the WisDOT standard specifications and detail 
drawings to ensure constructability. Structural characteristics govern the lighting system design and whether the 
infrastructure will be surface mounted or embedded.  

Conduit type for underdeck lighting systems will vary depending on application and shall be sized as necessary 
for wire fill capacity of proposed conductors according to the National Electrical Code. 

1. Reinforced Thermosetting Rigid Conduit (RTRC) or Rigid Galvanized Steel (RGS) Conduit are typically 
used when infrastructure is surface mounted.  

2. PVC conduit is typically utilized when the infrastructure is to be embedded in concrete. Schedule 80 
should be considered where conduit transitions from structure to ground for added strength.  

Underdeck bid items are quantified under a single bid item, accounting for all conduit, junction boxes, joints, 
elbows, brackets, and other miscellaneous items as necessary to complete the installation. Underdeck 
luminaires and conductors are not included with underdeck lighting bid item. The limits dictating where this 
quantification begins, and ends shall be specified in the plans to ensure accurate estimating and bidding of the 
completed installation.  

LOCATING LIGHTING UNITS   
Exact location and orientation for mounting underdeck luminaires will be governed inherently by structure type 
and ability to route infrastructure to the location. Luminaires should be mounted as high as practical for the 
structure to optimize light dispersion and minimize glare. Luminaires are typically mounted on the abutment of 
the bridge or on a pier cap for each direction of travel on the roadway. If such mounting would lower light levels 
to a non‐acceptable level, then the luminaire is typically mounted on the bottom of the diaphragm. If luminaire 
mounting is restricted to overhead, the designer shall consult with BOS and BTO to determine the optimal 
mounting position and electrical routing. 

DESIGN CONSIDERATIONS 
Luminaires positioned adjacent to the underdeck can often provide adequate lighting without supplemental 
underdeck lighting. As a rule, for continuously lit roadways, underdeck lighting should be installed for structures 
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greater than 50 feet in length. For underpasses that exceed 200 feet in length, the underdeck lighting should be 
on continuously, day and night. 

To the best of the designer’s ability, the lighting level of the underdeck shall match the lighting levels on the 
adjacent roadways in accordance with ANSI/IES guide RP-8-22 and AASHTO Roadway Lighting Design Guide. 
Higher lighting levels may result due to luminaire mounting height and spacing limitations. The underdeck 
lighting shall not exceed twice the lighting level of roadway adjacent to the underdeck. 

Luminaires attached to the structure along the roadside shall be wall mounted in a manner that minimizes glare 
to the drivers.  To reduce the amount of glare, the use of several lower output luminaires is generally better than 
providing one or two high output luminaires. The use of lower output luminaires tends to improve the uniformity 
of lighting while maintaining lighting levels. Wall mounted luminaires are generally easier to maintain and are 
less affected by structure vibration. Additional considerations to mounting locations include susceptibility to 
vandalism and bird nesting. 

All underdeck lighting locations are typically unique in design and shall require separate installation details. 
Details shall include plan view, elevation views, installation notes and critical dimensions. Details shall clearly 
indicate all conduit, junction box, and luminaire locations. For new underdeck locations, the conduit and junction 
boxes should be embedded in the concrete structures. Lighting installations for existing underpasses shall be 
surface mounted.  

 
11-3-6 Tunnel Roadway Lighting April 2024 
POLICY  
Unless described otherwise, all tunnel lighting installations on the State Trunk highway system shall follow the 
design guidelines described in this section.  

REFERENCE TO STANDARDS  
Tunnel lighting design shall comply with the requirements of the latest edition of the following:  

• ANSI/IES RP-8-22 (Lighting Roadway and Parking Facilities) 

• AASHTO Roadway Lighting Design Guide 

FEASIBILITY CONSIDERATIONS 
Warranting criteria for the implementation of tunnel lighting is provided in ANSI/IES RP-8-22 and AASHTO 
Roadway Lighting Design Guide. The decision of whether to include lighting with tunnel structures is unique to 
each location. Warranting criteria should be based on engineering judgement according to the traffic volumes, 
posted speeds, proposed users, and geometric features of the tunnel. Lighting control technology and managing 
energy usage shall be carefully evaluated when designing tunnel lighting installations. The State Lighting 
Engineer shall approve the design criteria for any tunnel lighting systems. 

MATERIALS 

The WisDOT QPL does not specify pre-approved luminaires for tunnel lighting. Tunnel lighting installations shall 
require a special provision for contractor procurement of a unique product. Designers should select the 
luminaire based on the WisDOT’s typical practices and the type that is most efficient overall to provide the 
necessary lighting levels while minimizing glare for drivers.  

 

11-3-7 Pedestrian Scale Lighting April 2024 
POLICY  
Unless described otherwise, all pedestrian scale lighting installations on State Trunk highway rights-of-way shall 
follow the design guidelines described in this section.  

FEASIBILITY CONSIDERATIONS 
Pedestrian scale lighting is most often installed for roadside facilities, i.e., rest areas and weight enforcement 
areas, to illuminate areas accessible to pedestrians. The decision of whether to include pedestrian lighting 
should be based on coordination with the respective WisDOT Regional Lighting Engineer, the respective Bureau 
of Highway Maintenance (BHM) official, and engineering judgement according to the proposed users and 
unique features of the site. 
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MATERIALS 

WisDOT currently permits the use of 4K post-top mounted luminaires for pedestrian scale lighting. Designers 
should refer to the QPL for pre-approved luminaires and consider which QPL luminaire to use for photometric 
design. Designers should select the luminaire type based on the WisDOT Region’s typical practices and the 
type that is most efficient overall to provide the necessary lighting levels. Designers shall confirm luminaire 
model(s) with the BHM project manager and Regional Lighting Engineer.  

 

11-3-8 Aesthetic Lighting on Structures April 2024 
DEFINITION  
This policy applies to decorative lighting on structures for aesthetic purposes using a dynamic lighting system 
that can be operated and controlled by a central computer using fiber optic and data cable lines and software 
that can project a variety of colors and patterns on bridges and other transportation structures. The colors can 
be changed at an interval or remain constant. The intensity of the lighting fixtures can be controlled from 0 to 
100 percent. Typical systems have the capability to be pre-programmed so that the lighting color selections and 
color schemes can be approved and controlled. These systems do not provide roadway lighting and shall not 
negatively impact the illumination level of the roadway.  

POLICY  
Aesthetic lighting may be installed only under conditions referenced in the WisDOT Bridge Manual and Division 
of Transportation Investment Management cost-share policies in the Program Management Manual 3-25-15. 
The provisions of this policy shall apply to all cities, villages, counties, and towns (i.e., local agencies) which 
desire to use or occupy rights-of-way of the State Trunk Highway System for locally owned and maintained 
lighting and electrical facilities. Public, private, and municipal utilities, cooperatives, and private citizens who 
desire to use or occupy rights-of-way of the State Trunk Highway System for roadway lighting shall apply to the 
city, village, county, or town in which the State Trunk Highway is located.  

FEASIBILITY CONSIDERATIONS 
Aesthetic lighting is not typically installed or maintained by WisDOT and would be completely at the 
discretion/desire of the project sponsor with agreement from the Department. The decision of whether to include 
aesthetic lighting shall be based on coordination with the WisDOT State Lighting Engineer and engineering 
judgement according to the proposed aesthetic function and features of the site. 

MATERIALS 

The installation, including all wiring, supports, equipment, and roadway clearance shall be in accordance with 
pertinent statutes, codes, and regulations as well as good trade and engineering practice and shall be properly 
maintained.   

DESIGN CONSIDERATIONS 
All electrical components of the system, including conduit, cabling, and pedestals, shall be separate physically 
from WisDOT electrical system infrastructure. All electrical systems shall be designed under the oversight of the 
State Lighting Engineer and shall be documented as under the operational control of WisDOT Bureau of Traffic 
Operations.  

The operation and maintenance of the lighting system shall be at the expense of the maintaining agency. 
Removal of the system or alterations in any part of the installation that are required at any time by WisDOT 
shall be made by the maintaining agency at no expense to the Department. Immediate action will be required if 
a hazardous aspect to the lighting system arises.  

Construction and maintenance operations shall be performed without closing the highway to traffic except as 
may be specifically authorized by authorized representatives of the agency maintaining the highway. A work on 
right-of-way permit will be required from the appropriate regional office prior to any work being done on the right-
of-way.  

Aesthetic lighting schemes shall not present a distraction to the traveling public. The lighting system shall be 
designed to minimize light trespass. When programmed to do so, the colors will remain fixed for no less than 10 
seconds. When lighting is near the traveling public, certain colors (i.e., red, blue, amber), text, or images may be 
prohibited. At no time shall the lights or colors flash or blink. WisDOT will require field testing and validation 
prior to securing full approval to operate the lighting system. 

Any requests from the public for change in operation of the aesthetic lighting system shall be approved by 

https://iisgtwyp.wi.gov/ffm/pmm/03/03-25-15e.pdf
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WisDOT’s Bureau of Traffic Operations. 

WisDOT may require the aesthetic lighting be turned off under conditions or circumstances of adverse weather 
like heavy snow, fog or accidents which could have a negative impact on the traveling public. 

 

11-3-9 Navigation Lighting April 2024 
POLICY  
Bridge navigation lighting systems shall be installed under State Trunk highway system bridges over navigable 
waters to delineate the structure and provide guidance for vessels traversing the waterway. Unless described 
otherwise, all navigation lighting installations shall follow the US Coast Guard standards and the design 
guidelines at the following path https://www.ecfr.gov/current/title-33/chapter-I/subchapter-J/part-118  

MATERIALS 

The installation, including all wiring, supports, equipment, clearance, etc. shall be in accordance with pertinent 
statutes, codes, and regulations, as well as good trade and engineering practice and shall be properly 
maintained. All bridge navigational lighting system materials shall follow and be approved by the US Coast 
Guard Bridge Lighting and Other Signals as included in the following path 
https://www.dco.uscg.mil/Portals/9/DCO%20Documents/5pw/Office%20of%20Bridge%20Programs/Lighting.pdf  

DESIGN CONSIDERATIONS 
The bridge navigational lighting system installation shall conform to all standards and requirements set forth by 
the US Coast Guard, Office of Bridge Administration.   

 

11-3-10 Roadway Lighting Equipment Installed Near Airports April 2024 
State Trunk highway system roadway lighting equipment installed near airports shall be installed per the 
Federal Aviation Administration (FAA) Advisory Circular for Obstruction Marking and Lighting - AC_70_7460-1L 
located at the following path. https://www.faa.gov/documentLibrary/media/Advisory_Circular/AC_70_7460-1L_-
_Obstuction_Marking_and_Lighting_-_Change_2.pdf  

https://www.ecfr.gov/current/title-33/chapter-I/subchapter-J/part-118
https://www.dco.uscg.mil/Portals/9/DCO%20Documents/5pw/Office%20of%20Bridge%20Programs/Lighting.pdf
https://www.faa.gov/documentLibrary/media/Advisory_Circular/AC_70_7460-1L_-_Obstuction_Marking_and_Lighting_-_Change_2.pdf
https://www.faa.gov/documentLibrary/media/Advisory_Circular/AC_70_7460-1L_-_Obstuction_Marking_and_Lighting_-_Change_2.pdf


 

Page 1 

 Traffic Engineering, Operations & Safety Manual 
 Chapter 11 Lighting/Electrical/Electronic Systems 
 Section 4 Lighting Design Applications 

11-4-1 Design Applications – Roadway Lighting April 2024 
POLICY  
Unless described otherwise, all roadway lighting designed for the State Trunk highway systems that is owned 
and maintained by WisDOT shall follow the design application guidelines described in this section.  

All luminaires on state-maintained highway systems shall be LED and selected from the WisDOT’s Qualified 
Electrical Products List (QPL) except in special cases.   

REFERENCE TO STANDARDS  
The design of highway roadway lighting shall conform to applicable provisions of Chapter 11, Section 50 of the 
WisDOT Facilities Development Manual (FDM), except as modified herein. In addition, the highway roadway 
lighting design shall comply with the requirements of the latest edition of the following:  

• WisDOT Standard Specifications 
• WisDOT Standard Detail Drawings 
• WisDOT Standard Bid Items 
• Wisconsin Bicycle Facility Design Manual 
• Wisconsin Guide to Pedestrian Best Practices 
• ANSI / IES Roadway Lighting RP-8-22 (Lighting Roadway and Parking Facilities) 
• AASHTO Roadway Lighting Design Guide 
• AASHTO Guide for Park and Ride Facilities 
• National Electrical Code   
• Wisconsin Electrical Code  
• Local codes and ordinances 

 

11-4-2 Roadway Lighting – Signalized Intersections April 2024 
APPLICATION  
This policy and the related information apply to all WisDOT maintained signalized intersections, including single 
point interchanges (SPI), double diverging diamond interchanges (DDI), and other non-standard signalized 
intersections and interchanges on the State Trunk highway systems.  

POLICY  
All WisDOT maintained signalized intersections shall include roadway lighting in accordance with this 
document.  

Power for the roadway lighting of WisDOT maintained signalized intersections should be fed from circuits from 
the signal cabinet.  If the total amperage and/or number of circuits of the proposed intersection roadway lighting 
exceeds the capacity of the traffic signal cabinet, installing a separate roadway lighting cabinet shall be 
evaluated.  

When slotted left turn lanes and other complex signalized approach geometry are illuminated, these should be 
considered part of the intersection and be fed from the signal cabinet, subject to coordination with WisDOT or 
locally maintained continuous roadway lighting where applicable.  

DESIGN CONSIDERATIONS  
Several factors can affect the design of roadway lighting for signalized intersections. The required illumination 
level and the constraints of pole locations are the most important factors and are sometimes incompatible. he 
designer is responsible for balancing all the design considerations and applying engineering judgment to 
produce a safely illuminated, fully operational, and constructable system.   

The decision to signalize an intersection is based on the results of a signal investigation study of safety and 
operational factors. These factors typically relate to important visual tasks, and to conflicts with other vehicles 
and pedestrians. These are important when considering roadway lighting and are discussed in IES RP-8-22 and 
AASHTO Roadway Lighting Design Guide, which is a reference for this document.  

https://wisconsindot.gov/pages/doing-bus/eng-consultants/cnslt-rsrces/tools/prods/qpl.aspx
https://wisconsindot.gov/pages/doing-bus/eng-consultants/cnslt-rsrces/tools/prods/qpl.aspx
https://wisconsindot.gov/rdwy/fdm/fd-11-50.pdf#fd11-50
https://wisconsindot.gov/rdwy/fdm/fd-11-50.pdf#fd11-50
https://wisconsindot.gov/Pages/doing-bus/eng-consultants/cnslt-rsrces/rdwy/stndspec.aspx
https://wisconsindot.gov/Pages/doing-bus/eng-consultants/cnslt-rsrces/rdwy/sdd.aspx
https://wisconsindot.gov/rdwy/stndspec/ss-99-10.pdf
https://wisconsindot.gov/documents/projects/multimodal/bike/facility.pdf
https://wisconsindot.gov/Pages/projects/multimodal/ped.aspx
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Often signalized intersections are in urban areas along continuously illuminated streets. Intersections of 
roadways with continuous roadway lighting are considered full intersections. The IES recommended illuminance 
levels for full intersections of continuously illuminated urban streets are the sum of the recommended values for 
the intersecting roadways.  Intersections of roadways without continuous roadway lighting are considered partial 
(isolated) intersections and follow a separate set of criteria as defined by IES RP-8-22 and AASHTO Roadway 
Lighting Design Guide. Table 1 below, based on roadway and pedestrian classifications, summarizes these 
values for full intersection lighting of continuously illuminated roadways. Table 2 summarizes these values for 
partial (isolated) intersection lighting.   

Note: AASHTO refers to the pedestrian area classifications as commercial, intermediate, and residential land 
uses (Versus “High / Medium / Low” Pedestrian Activity, respectively). 

Table 1. Pavement Illuminance Criteria for Full Intersection Lighting (Lux/Fc) 

 
Table 2. Pavement Illuminance Criteria for Partial (Isolated) Intersection Lighting 

 
Road 
Classification 

Pavement Classification Uniformity Ratio 
R1 

lux/fc 
R2 & R3 

lux/fc 
R4 

lux/fc 
 

Eavg/Emin 
Major 6/0.6 9/0.8 8/0.7 3.0 
Collector 4/0.4 6/0.6 5/0.5 4.0 
Local 3/0.3 4/0.4 4/0.4 6.0 

CALCULATION BOUNDARIES  
Engineering judgement shall be used when designating calculation boundaries for intersections. In general, 
calculation boundaries should be drawn to include the footprint of all intersecting movements, bicycle and 
pedestrian crossings, and areas with merging/diverging/conflicting movements. The calculation boundary shown 
in the figures below are the areas to which the intersection illumination levels apply. This boundary area 
includes at a minimum the area bound by the far side of the pedestrian crosswalks on all approaching 
roadways. If a pedestrian crosswalk is not present, the calculation area shall be the area enclosed by the 
intersection stop bars extending across the departure lanes. In the absence of both pedestrian crosswalks and 
stop bars, the calculation area shall be the area enclosed by the connection of the radius return of each 
intersection leg, like that identified in the figures below.  

Figure 1. Signalized Intersection Illumination Calculation Boundary 

 
 

High Medium Low
Major/Major 34/3.2 26/2.4 18/1.7 3:1

Major/Collector 29/2.7 22/2.0 15/1.4 3:1
Major/Local 26/2.4 20/1.9 13/1.2 3:1

Collector/Collector 24/2.2 18/1.7 12/1.1 4:1
Collector/Local 21/2.0 16/1.5 10/0.9 4:1

Local/Local 18/1.7 17/1.3 8/0.7 6:1

Functional Classification Eavg/Emin

Pedestrian Activity Level Classification
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Figure 2. Single Point Urban Interchange (SPUI) Illumination Calculation Boundary 

 
Figure 3. Diverging Diamond Interchange (DDI) Illumination Calculation Boundary 

 
LIGHTING LAYOUT 
WisDOT’s best practices have illustrated the importance of minimizing poles within the intersection boundary.  
For this reason, the lighting designer shall install luminaires on traffic signal poles whenever possible.  The 
designer shall not begin the roadway lighting layout before obtaining the signal plan.  

Particularly for large or otherwise complex intersections, it may be difficult to achieve the illumination and 
uniformity levels recommended without additional poles beyond those required for the signals.  Use engineering 
judgment to add stand-alone poles when supplemental illumination is a priority.  In such cases, the designer 
shall consider and prioritize the following design considerations:  

• Poles shall be combined whenever possible to reduce the number of objects near the roadway. 

• Poles should meet the design criteria as presented in TEOpS 11-3. 

• Prioritize illuminating the far side of the intersection to help clearly identify fixed elements in the path of 
the vehicle, whether turning or continuing straight.   

• Pedestrians in crosswalks are dark objects and difficult to see, particularly when the vehicle is making a 
right turn.  Illuminating crosswalks is a high priority, providing positive contrast whenever possible.  

• Horizontal lighting levels should be considered for pedestrian crosswalks and movements, especially on 
roadways with high speeds or high pedestrian activity. 

https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/11-03.pdf
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• Designers shall avoid placing light poles where prone to over tracking of freight movements and 
potential off tracking by errant vehicles and in slippery conditions. 

• Designers should evaluate access management, sight distance, transitions to adjacent intersections, 
and other pertinent factors when determining whether to include roadway lighting for approaches to 
signalized intersections. This is especially true in high-speed environments. 

• For large intersections it may be difficult to achieve uniformity due to large offsets to light poles. Non-
standard uniformity results may be justified by excluding small and hard to reach areas near the middle 
of large intersections. 

• For divided roadways, designers should consider using both twin luminaires located in medians and 
channelizing islands instead of using single luminaires on the roadside to determine the optimum 
design. 

• Where illumination of slotted left turn lanes is included, the poles should be located in the raised median 
on the driver’s side.   

DESIGN PROCEDURAL REQUIREMENTS  
The designer shall contact the Regional Lighting Engineer to verify roadway and pedestrian/land use 
classifications prior to beginning the design for signalized intersection illumination.  

A Signalized Intersection Illumination Form is included to assist in identifying the appropriate roadway and 
pedestrian/land use classifications and subsequent light levels.   

The designer should prepare intersection illumination calculations using AGI32 software and the calculation 
boundaries described in this document.   

SIGNALIZED INTERSECTION ILLUMINATION FORM 
(To be completed prior to design) 

GENERAL INFORMATION: 
Location: ______________________________________________ 
 
Street 1: ___________________________     ADT: ________________ 
 
Street 2: ___________________________     ADT: ________________ 
 
Pedestrian Count (1Hr): _________________ 
 
ROADWAY AND AREA CLASSIFICATION:  
 
Street 1: _________________________  
 
Street 2: _________________________  
 
 
DETERMINATION OF ILLUMINATION VALUES: 

Use values from Illuminance Levels for Intersections Table in 11-4-2 
 
Illuminance Value: ___________          Avg/Min Value: _______________ 

 
  

https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/11-04.pdf#11-4-2
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11-4-3 Roadway Lighting – Roundabouts April 2024 
APPLICATION  
This policy and the related information apply to all WisDOT maintained roundabouts on the State Trunk highway 
systems.  

POLICY  
All WisDOT maintained roundabouts shall include roadway lighting in accordance with this document.  

Any local requests for special roadway light poles or fixtures will be reviewed by the Department. If allowed, the 
roadway lighting shall be operated and maintained by the local government through the Standard Lighting 
Permit Process.  

DESIGN CONSIDERATIONS  
The roundabout intersection illumination area shall be calculated by using the illuminance method.  

TEOpS 11-3-1 explains roadway and pedestrian area classifications used to determine the recommended 
illuminance levels outlined below in Table 1.  Note: AASHTO refers to the pedestrian area classifications as 
commercial, intermediate, and residential land uses (Versus “High / Medium / Low” Pedestrian Activity).    

The recommended illuminance levels at roundabouts are, essentially, the sum of the recommended values for 
continuously illuminated approaching roadways.    

Table 1. Illuminance Levels for Roundabouts (Lux/Fc) 

 
For roundabouts along low-volume roadways with low pedestrian activity that are not continuously illuminated, 
the values for Local/Local should be used. Special consideration should be given to roundabouts in rural areas 
and in areas where roadway lighting was not present prior to an intersection improvement project. Coordination 
with local officials and property owners may be required to address concerns with light trespass and glare. 

CALCULATION BOUNDARIES  
Engineering judgement shall be used when designating calculation boundaries for roundabouts. The calculation 
boundary is the area to which the illumination levels in Table 1 apply.  This boundary should include the traffic 
conflict area extending to the far side of the pedestrian path on each of the approaching roadways. If a 
pedestrian path is not present, the calculation area extends to the outside radius of the roundabout entrance 
and exit including the entire traffic conflict area. Refer to the figure below for a visual depiction. When bypass 
lanes are used, they should be included within the calculation boundary. 

Figure 1. Roundabout Illumination Calculation Boundary 

 

High Medium Low
Major/Major 34/3.2 26/2.4 18/1.7 3:1

Major/Collector 29/2.7 22/2.0 15/1.4 3:1
Major/Local 26/2.4 20/1.9 13/1.2 3:1

Collector/Collector 24/2.2 18/1.7 12/1.1 4:1
Collector/Local 21/2.0 16/1.5 10/0.9 4:1

Local/Local 18/1.7 17/1.3 8/0.7 6:1

Functional Classification Eavg/Emin

Pedestrian Activity Level Classification

https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/11-03.pdf#11-3-1
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ROADWAY LIGHTING LAYOUT 
The designer shall consider and prioritize the following design considerations:  

• Poles shall meet the design criteria as presented in TEOpS 11-3. 

• Minimize the impedance of roundabout approach signage sight lines.  

• Place roadway light poles on the right-hand perimeter just upstream of entrance and exit points.  

• Pedestrians in crosswalks are dark objects and difficult to see, particularly when the vehicle is making a 
right turn.  Illuminating crosswalks is a high priority, providing positive contrast whenever possible.  

• Horizontal lighting levels should be considered for pedestrian crosswalks and movements, especially on 
roadways with high pedestrian activity. 

• Designers shall avoid placing light poles where prone to over tracking of freight movements and 
potential off tracking by errant vehicles and in slippery conditions. 

• For large multi-lane roundabouts, it may be difficult to achieve uniformity due to large offsets to light 
poles. Non-standard uniformity results may be justified by excluding small and hard to reach areas near 
the middle of large roundabouts. 

For divided roadways, to determine the optimum design, designers should consider using both twin luminaire 
poles located in medians and bypass islands instead of using single luminaire poles on the roadside. 

Figure 2. Roundabout Typical Lighting Layout 

 
DESIGN PROCEDURAL REQUIREMENTS  
The designer shall contact the Regional Lighting Engineer to verify the classifications for the roadway and 
pedestrian/land use prior to beginning the roadway lighting design.  

The designer should prepare illumination calculations using AGI32 software using the calculation boundaries 
described in this document.   

A Roundabout Illumination Form is included to aid in identifying the appropriate roadway and pedestrian 
classifications and subsequent light levels. The designer shall complete this form and submit it to the Regional 
Lighting Engineer for approval prior to beginning the lighting design for a roundabout on the state highway 
system. 
  

https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/11-03.pdf
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ROUNDABOUT ILLUMINATION FORM 
(To be completed prior to design) 

GENERAL INFORMATION: 
 
Location: ______________________________________________ 
 
Street 1: ___________________________     ADT: ________________ 
 
Street 2: ___________________________     ADT: ________________ 
 
Pedestrian Count (1Hr): _________________ 
 
ROADWAY AND AREA CLASSIFICATION:  
 
Street 1: _________________________  
 
Street 2: _________________________  
 
 

DETERMINATION OF ILLUMINATION VALUES: 

Use values from Recommended Illuminance Levels at Roundabouts, Table 1 in 11-4-
1 
 
Illuminance Value: ___________          Eavg/Emin Value: _______________ 

 

11-4-4 Roadway Lighting – Restricted Crossing U-Turn (RCUT) April 2024 
APPLICATION  
This policy and the related information apply to all WisDOT-maintained RCUTs on the State Trunk highway and 
US highway systems.  

POLICY  
All WisDOT-maintained RCUTs shall include roadway lighting in accordance with this document.  

DESIGN CONSIDERATIONS  
The FHWA provides the following guidance on roadway lighting for RCUT intersections:  

Roadway lighting standards and specifications outlined in AASHTO’s Street Lighting Design Guide, FHWA’s 
Lighting Handbook, and the Illuminating Engineering Society (IES) publications including American National 
Standard Practice for Street Lighting can be used to determine optimal roadway lighting for RCUT intersections.  

Based on national roadway lighting guidance, agencies establish street lighting design guidelines along their 
facilities based on the road functional classification and pedestrian conflict area classifications. Intersection 
lighting is typically 1.5 times the street lighting levels along the approaches, or the street lighting levels of the 
two crossing streets are added together to determine the roadway lighting guidelines for the intersection.  

Generally, signalized RCUT intersections are constructed on streets with high traffic volumes likely meeting the 
corridor volume criteria for roadway lighting. It is desirable to light the main and crossover intersections 
according to the determined intersection light levels. Depending on the intersection spacing, the light levels for 
the road segments between the intersections may be reduced to street segment light levels. If there is no 
roadway lighting along the approaches, then transition lighting coming from dark into light and vice versa may 
enhance user experience and performance. Even with sufficient roadway lighting provided for the overall 
intersection, additional supplemental roadway lighting could be added in the median to illuminate the pedestrian 
refuge area.  

Roadway lighting at a stop- or merged-controlled RCUT intersection will follow similar roadway lighting criteria 
as conventional intersections. These types of RCUT intersections are more likely to be located on a street 
without continuous roadway lighting.  
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The RCUT intersection area shall be calculated by using the illumination method.  

TEOpS 11-3-1 explains roadway and pedestrian area classifications used to determine the recommended 
illuminance levels outlined in TEOpS 11-4-2 Table 2 for Isolated Intersections. Note: AASHTO refers to the 
pedestrian area classifications as commercial, intermediate, and residential land uses (Versus “High / Medium / 
Low” Pedestrian Activity).    

For RCUTs along roadways without pedestrian accommodations and that are not continuously illuminated, the 
partial (isolated) intersection illumination values for Local should be used.  

For values along roadways that are continuously illuminated, the values should represent the roadway of each 
direction of travel where the RCUT is installed.  

CALCULATION BOUNDARIES  
The calculation boundary is the area to which the illumination levels in Table 2 apply. Calculation boundaries for 
RCUTs should be based on the unique characteristics of each location and confirmed with the Regional Lighting 
Engineer. Refer to the figure below. 

Figure 1. RCUT Illumination Calculation Boundary 

 
ROADWAY LIGHTING LAYOUT 
Light poles shall be located according to these considerations:   

• Poles shall meet the design criteria as presented in TEOpS 11-3. 

• Pole placement shall ensure illumination of conflict areas and merge points. 

• Minimize the impedance of approach signage sight lines.  

• Use engineering judgment to determine appropriate light pole locations to ensure that decision points 
are illuminated.  

• Coordinate all clear zone and roadside sloping issues.  

DESIGN PROCEDURAL REQUIREMENTS  
The designer shall contact the Regional Lighting Engineer to verify the classifications for the roadway and 
pedestrian/land use prior to beginning the roadway lighting design.  

The designer should prepare illumination calculations using AGi32 software using the calculation boundaries 
described in this document.   

 

11-4-5 Roadway Lighting – Freeways and Metered Ramps April 2024 
APPLICATION  
This policy and the related information apply to all WisDOT maintained metered ramps, and any freeways and 
expressways approved by WisDOT for continuous or partial roadway lighting installations on the State Trunk 
highway, US highway, and Interstate highway systems. The guidance in this section applies to segments of 
freeway and ramps that have been approved for installation of roadway lighting in accordance with TEOpS 11-1-
1.  

POLICY  
All WisDOT maintained metered ramps and approved freeways or expressways shall include roadway lighting 
in accordance with this document.  

 

https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/11-03.pdf#11-3-1
https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/11-03.pdf
https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/11-01.pdf#11-1-1
https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/11-01.pdf#11-1-1
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DESIGN CONSIDERATIONS  
Straight segments of freeways and metered ramps shall be calculated using the luminance method, while 
curved segments shall be calculated using the illuminance method. TEOpS 11-3-1 explains roadway 
classifications used to determine the recommended luminance levels outlined below in Table 1. 

Table 1. Lighting Design Criteria for Highways 

 
Partial interchange roadway lighting may be installed on freeways and highways when continuous roadway 
lighting is not warranted (per AASHTO warranting conditions). Partial roadway lighting consists of a roadway 
lighting system that is put in place to provide illumination at points of potential conflict. It is not considered 
continuous, but some of the rules that apply to continuous roadway lighting will apply in the design of partial 
roadway lighting, such as pole placement and calculation procedures. Recommended illuminance levels for 
partial interchange roadway lighting are outlined below in Table 2.  

Table 2. Illuminance Criteria for Partial Interchange Roadway lighting 

 
For metered ramps along roadways that are not continuously illuminated, transition lighting should be 
considered.  

CALCULATION BOUNDARIES  
The calculation boundary is the area to which the illumination levels in Table 2 apply.  Illuminance calculation 
zones shall be created for reference to the following figures. 

Figure 1. Entrance Ramp Illumination Calculation Boundary 

 
Figure 2. Exit Ramp Illumination Calculation Boundary 

 

Average Luminance Average Uniformity Maximum Maximum Veiling
Lavg Ratio Uniformity Ratio Luminance Ratio

(cd/m2) Lavg/Lmin Lmax/Lmin Lv,max/Lavg

Freeway Class A 0.6 3.5 6.0 0.3
Freeway Class B 0.4 3.5 6.0 0.3

Expressway 1.0 3.0 5.0 0.3

Highway Classification

R1 R2, R3 R4 Uniformity 
Ratio

Eavg/Emin

Freeway Class A 6.0 (0.6) 9.0 (0.8) 8.0 (0.7) 3.0
Freeway Class B 4.0 (0.4) 6.0 (0.6) 5.0 (0.5) 3.0

Expressway 6.0 (0.6) 9.0 (0.8) 8.0 (0.7) 3.0

Highway Classification
Lux (fc) Lux (fc) Lux (fc)

https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/11-03.pdf#11-3-1
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Figure 3. Lane Reduction Illumination Calculation Boundary 

 
ROADWAY LIGHTING LAYOUT 
Light poles should be located according to these considerations:   

• Poles shall meet the design criteria as presented in TEOpS 11-3. 
• Pole placement should ensure illumination of conflict areas and merge points. 
• Minimize the impedance of approach signage sight lines.  
• Use engineering judgment to determine appropriate light pole locations that may be too close to errant 

vehicle paths.  
• Coordinate all clear zone and roadside sloping issues.  

When auxiliary lanes or exit and entrance ramps adjacent to the mainline roadway require additional luminaires, 
the first luminaire is generally placed within 50 feet from the point of taper from the mainline roadway. The 
designer should avoid locating luminaires inside the gore area of an entrance ramp within 150 ft from the tip of 
the gore, as well as inside the gore area of an exit ramp within 200 ft of the tip of the gore, see the figure below.  

Figure 4. Freeway Typical Roadway lighting Placement at Interchanges 

 
DESIGN PROCEDURAL REQUIREMENTS  
The designer shall contact the Regional Lighting Engineer to verify roadway and pedestrian/land use 
classifications prior to beginning the roadway lighting design.  

The designer should prepare illumination calculations using AGI32 software using the calculation boundaries 
described in this document.   

The designer shall submit the completed illumination design to the Regional Lighting Engineer for review and 
approval. The illumination design shall include:   

• Design layout  
• Photometric calculations with summary information showing compliance with illumination and uniformity 

criteria.  
• Product cut sheets for any luminaires not listed on the QPL. 
• Documentation of any alternatives considered. 

https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/11-03.pdf
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11-4-6 Roadway & Pedestrian Lighting Roadside Facilities April 2024 
APPLICATION  
This policy and the related information apply to all WisDOT maintained weigh stations, rest areas, park and 
rides, crash investigation sites, and waysides on the State Trunk highway systems. 
POLICY  
All WisDOT maintained roadside facilities shall be illuminated. 

The designer shall coordinate with the WisDOT Bureau of Highway Maintenance (BHM) and Regional Lighting 
Engineer to determine power supply requirements for the roadway lighting system. Roadside facilities may be 
maintained by multiple WisDOT entities, and an independent power supply for outdoor roadway lighting, 
buildings, and other uses may be necessary.  

DESIGN CONSIDERATIONS  
The designer shall work with the BHM and respective Regional Lighting Engineer to determine whether high 
mast or conventional roadway lighting should be installed at the roadside facility. Larger facilities such as rest 
areas and weigh stations may justify the installation of high mast roadway lighting to illuminate large, paved 
areas with minimal space for conventional light locations. 

Roadside facility illumination areas shall be calculated by using the illuminance method. Illuminance calculation 
areas shall be defined separately for parking areas, pedestrian areas, internal circulation routes, and 
entrance/exit ramps. 

There may be multiple sources for obtaining illuminance target criteria depending on the facility type. The 
designer shall refer to the appropriate reference manual(s) as selected for use with the project.  

Roadside facilities shall consider both vehicular and pedestrian traffic with the roadway lighting design. Some 
facilities may necessitate walkway lighting units to provide illumination for pedestrians. Lighting designs shall 
also consider that these facilities are often open to the public 24/7, so pedestrian security must be a factor when 
determining appropriate lighting levels at each site. 

CALCULATION BOUNDARIES  
The calculation boundary is the area to which the illumination criteria levels apply.  Areas should be determined 
using engineering judgement to define boundaries between parking areas and ramps. 

ROADWAY LIGHTING LAYOUT 
Light poles should be located according to these considerations:   

• Pole placement should ensure illumination of parking areas, internal roadways, conflict areas and 
merge points, high pedestrian traffic areas, such as walkways, and building entrances. 

• Minimize the impedance of approach signage sight lines.  

• Use engineering judgment to determine appropriate light pole locations that may be too close to errant 
vehicle paths.  

• Coordinate all clear zone and roadside sloping issues.  

DESIGN PROCEDURAL REQUIREMENTS  
The designer shall contact the BHM and Regional Lighting Engineer to verify roadway and pedestrian/land use 
classifications prior to beginning the roadway lighting design.  

The designer should prepare illumination calculations using AGi32 software using the calculation boundaries 
described in this document and in other pertinent manuals. 
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11-4-7 Transition Lighting - Roadways April 2024 
APPLICATION 
This policy and the related information apply to isolated roadway lighting segments on the State Trunk highway 
systems. 

POLICY  
Transition lighting should be provided at all roundabouts, isolated intersections, and isolated roadway segments 
requiring illumination where the approach roads are not illuminated, and have posted speeds greater than or 
equal to 35 mph.   

DESIGN CONSIDERATIONS  
Transition lighting is implemented to allow the users’ eyes to adjust from the non-illuminated to the illuminated 
roadway surface. This gradual roadway lighting adjustment is accomplished incrementally based on the posted 
speed of the roadway. Recommended transition lighting distances between illuminated intersections and/or 
roadway segments should be based on Table 1. 

Table 1. Transition Lighting Lengths 
Posted Speed Limit (MPH) 30 35 40 45 50 55 
Minimum Transition Lighting Distance (Feet) 150 175 200 250 275 325 

Transition lighting should be measured from the outside limits of the intersection and/or roadway calculation 
boundary when applicable.  

Transition lighting for highway on/off ramps should be a minimum 275 feet or as dictated by design speed 
considerations.  

Recommended distances for transition lighting can sometimes extend beyond WisDOT right-of-way. Local 
municipalities electing not to extend transition lighting to the recommended distance should address this 
condition in the local agreement.    

Transition lighting levels should be designed based on the adjacent roadway lighting levels as summarized in 
Figure 1.  

Figure 1. Intersection with Transition Lighting Calculation Areas 

 
ROADWAY LIGHTING BETWEEN ADJACENT INTERSECTIONS    
If multiple illuminated roundabouts or signalized intersections are placed adjacent to each other, e.g., freeway 
on/off ramps, the area between the intersections should be illuminated if the distance is less than or equal to 
that shown in Table 2. Illumination levels for the span of roadway between the intersections should be based on 
the illumination of the intersections. Include transition lighting if applicable. 
  

TAPE
R 
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Table 2. Allowable Unlit Gap Between Intersections 
Allowable Unlit Gap 
Posted Speed Limit (MPH) ≤ 30 30 -45 > 45 
Distance (feet) 500 750 1500 

Figure 2. Sample Transition and Connection Distance Lighting Areas 

 
 

11-4-8 Roadway Lighting – Temporary Lighting April 2024 
APPLICATION 
This policy and the related information apply to roadway segments requested for temporary roadway lighting on 
the State Trunk highway systems. 

POLICY 
The designer shall identify the need for any temporary roadway lighting as early in the project process as 
possible. Ideally, requirements for temporary roadway lighting will be identified during the scoping process and 
not later than during the TMP and be included in the 60% approval process. All temporary roadway lighting 
shall be approved by the Regional Lighting Engineer. 

WisDOT generally reserves the use of temporary roadway lighting in work zones for the following cases: 

• High volume freeways, roadways, and intersections that are currently illuminated. 

• Complex work zones requiring unexpected maneuvers and conflict points. 

• Signalized intersections and roundabouts  

• Temporary lighting shall be provided for roundabouts that are open to traffic during construction 
staging. If practical, sections of the proposed permanent lighting may be installed and used for 
segments of the temporary lighting system. 

• Urban roadways with significant concerns for pedestrian mobility and safety  

• Roadside facilities  

Temporary roadway lighting design shall be coordinated with the construction staging and maintenance of 
traffic planning for the project. The design shall include any temporary roadway lighting and/or relocated 
luminaires and all wiring required to maintain continuous operation of the existing roadway lighting systems.  
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DESIGN CONSIDERATIONS  
This work shall be coordinated with the roadway design team and the maintaining authority. The extent of the 
proposed temporary roadway lighting system on a project shall be addressed as early in the submittal process 
as possible.  

All modifications to the existing roadway lighting systems shall comply with WisDOT guidelines and design 
criteria.  

In cases where temporary roadway lighting units on high-speed roadways are not shielded by a guardrail or 
barrier, the designer should consider wiring underground in a raceway to the luminaire location to protect 
against additional knockdowns from vehicle impact and safety concerns due to downed power lines. 
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 Traffic Engineering, Operations & Safety Manual 
 Chapter 11 Lighting/Electrical/Electronic Systems 
 Section 5 Roadway Lighting Infrastructure 

11-5-1 Roadway Lighting Infrastructure April 2024 
POLICY  
All roadway lighting designs on the State Trunk highway systems shall follow the infrastructure design 
guidelines described in this section. Exceptions to this policy may be required for non-standard installations and 
unique roadway settings.  

WisDOT has prepared standard specifications and standard detail drawings which are available to the designer. 
These standards include typical details such as electrical service, light standards and bases, underground 
conduit installations, pull boxes, lighting control cabinets, and wiring diagrams to aid in the preparation of the 
roadway lighting plans. 

Whenever possible, the designer shall utilize the standards to provide a consistent installation throughout 
WisDOT’s system. Deviations from the standards may require detailed installation drawings and special 
provisions to be created by the designer and included in the roadway lighting plans and other PS&E documents. 

REFERENCE TO STANDARDS  
The installation of highway roadway lighting shall comply with the requirements of the latest edition of the 
following:  

• National Electrical Code   
• Wisconsin Electrical Code  
• WisDOT Standard Specifications 
• WisDOT Standard Detail Drawings 
• WisDOT Standard Bid Items 
• WisDOT Electrical Qualified Products List (e.g., Approved Products list) 
• Local codes and ordinances as applicable 

 

11-5-2 Conduit April 2024 
PURPOSE 
Conduit is necessary in roadway lighting design to provide a raceway for electrical conductors and access to 
electrical power. Installing wire in conduit versus other direct bury methods allows for easier replacement or re-
routing of conductors when required by future maintenance work. 

MATERIALS 
Conduit installed with standard roadway projects should be rigid non-metallic polyvinyl chloride (PVC) unless 
otherwise justified for special applications. Typically, schedule 80 should be specified for areas with heavy 
loading, such as under roadways with shallow cover. 

Conduit installed embedded in structures should be rigid non-metallic PVC schedule 40 and be verified with the 
standard detail drawings created by WisDOT Bureau of Structures (BOS). Rigid metallic conduit is often used at 
transition points from structure to ground because of its strength and resistance to shearing and settling. 

Reinforced thermosetting resin conduit and rigid metallic conduit are typically used when conduit is mounted 
externally on structures and specialized applications due to their durability. Consult with BOS and the Region 
Lighting Engineer to confirm which conduit type is preferred for external structural applications.  

High-density polyethylene (HDPE) is typically used for intelligent transportation systems applications only. 

DESIGN CONSIDERATIONS 
Conduit shall be sized as necessary for wire fill capacity of proposed conductors according to applicable tables 
in the National Electrical Code (NEC) Chapter 9.  

Designers should attempt to maintain some standardization of conduit sizing throughout the project. This 
practice allows for more cost-effective bid pricing if the contractor has to purchase fewer types of conduits, 
allows for easier installation/constructability, and provides consistency for maintenance of conduit systems. 

https://wisconsindot.gov/Pages/doing-bus/eng-consultants/cnslt-rsrces/rdwy/stndspec.aspx
https://wisconsindot.gov/Pages/doing-bus/eng-consultants/cnslt-rsrces/rdwy/sdd.aspx
https://wisconsindot.gov/rdwy/stndspec/ss-99-10.pdf
https://wisconsindot.gov/pages/doing-bus/eng-consultants/cnslt-rsrces/tools/prods/qpl.aspx
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Designers should consider using a larger conduit size, as well as including empty conduit runs, when exiting 
control cabinets to allow for future expansion of the branch circuiting.  

Conduit shall be connected between each light base to the nearest pull box or light base, from pull box to pull 
box, from pull box to controller cabinet, and wherever the design requires conductors be installed.  

Conduit at major intersections should be designed in a ring fashion surrounding the intersection, regardless of 
whether all runs will include live conductors, to provide sufficient raceways for any future work.  

Designers should consider providing additional redundant conduit routes with pull wire only occasionally 
throughout the system so future maintenance can more easily troubleshoot failure points and back-feed from 
adjacent circuits.  

Conduit connections shall not be provided between systems with separate electrical services to ensure safety 
of maintenance staff which could be compromised if one of the systems is not properly decommissioned. 

When crossing underneath a railroad, designers shall coordinate directly with railroad officials during the 60% 
design to obtain approval and applicable design standards. Permitted conduit installations below rail lines can 
reach depths of 15’ and greater depending on the standards set forth by the governing rail agency. 

Other considerations for conduit design include: 
• The proximity to private and other utility facilities. 
• Adjustments may be needed to avoid guard rail and sign posts. 
• Parallel conduit routing with other WisDOT electrical infrastructure (i.e., signals, ITS). 
• Sloping of roadway and drainage into pull boxes. 
• Conduit depth when crossing roads with sub-base improvements.  
• Minimizing conduit bends to less than 360 degrees between pull points. 

CONSTRUCTION 
Installation methodology shall be considered when designing conduit routing. Conduit to be installed under 
existing pavement, or with minimal ground disturbance, may be installed via directional boring under Conduit 
Special bid items. Designers should consider bore pit and rig locations when including directionally bored 
conduit with a roadway lighting design. In urban settings, a temporary limited easement may be required to 
accommodate boring operations. 

 

11-5-3 Pull Boxes April 2024 
PURPOSE 
Pull boxes are necessary in roadway lighting design to serve as pull points between continuous runs of conduit. 
Pull boxes are also necessary for conductor coiling for future maintenance at poles susceptible to knockdowns 
and for other various maintenance reasons. 

MATERIALS 
Roadway lighting designs typically utilize 24” x 42” pull boxes for all applications. If a smaller pull box is desired, 
sizing must adhere to requirements defined in NEC Article 314. Pull boxes should also be sized to ensure 
compatibility with quantity of entering/exiting conduit, evaluate constructability whenever more than four (4) 
conduits enter a pullbox, especially with larger conduit sizes, additional pull boxes may be required. 

Pull boxes are typically non-conductive polymer concrete to eliminate any potential issues with grounding.  

Steel pull boxes may be used in unique applications per direction from the respective Regional Lighting 
Engineer. Steel pull boxes must have the ground wire tied into the roadway lighting system ground. 

DESIGN CONSIDERATIONS 
Along continuous runs of conduit, pull boxes for roadway lighting systems should be spaced at a maximum of 
300 feet to provide access points to assist with pulling wire. Distance between pull boxes should be reduced as 
wire sizes and conduit bends increase. Significant grade and alignment changes will also warrant closer spacing 
of pull boxes. Conduit shall not turn more than 360° without providing a pull box.  

Pull boxes should be located to avoid placement in pavement or sidewalk. Final locations should attempt to 
maintain a two-foot minimum clearance from any other infrastructure to allow for compaction after installation, 
and to provide enough space for grass and landscaping to grow. 

Pull boxes should be installed in these situations: 
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• 300-foot maximum intervals along continuous conduit runs. 
• On either side of a roadway crossing. 
• At the intersection of three (3) or more conduits. 
• Immediately exiting a control cabinet. 
• For slopes and other areas with non-linear conduit alignment. 
• Adjacent to concrete bases for roadway lighting poles susceptible to knock-downs. 
• As a provision for future expansion. 

 

11-5-4 Concrete Bases April 2024 
PURPOSE 
Concrete bases serve as the foundation for above ground electrical infrastructure for light poles and control 
cabinets.  

MATERIALS 
Concrete base details and compatible infrastructure are specified in the WisDOT standard specifications, 
standard detail drawings, and in TEOpS 11-3. Verification of compatibility is essential to ensure structural 
integrity. 

DESIGN CONSIDERATIONS 
Standard concrete bases have capacity for two 2-inch conduit and one 1-inch conduit for grounding. Design 
scenarios with more than 2 or larger conduit than listed above may require an adjacent pull box or re-design of 
conduit routing. 

Concrete bases for roadway lighting infrastructure shall be located with consideration to the following factors: 
• Placed adjacent to the roadway in accordance with all applicable lateral clearance and clear zone 

standards.   
• Designed in accordance with drainage features and grade changes as shown on proposed cross-

sections. 
• Changes in mounting height on steep slopes. 
• Conflicts with utilities. 
• Structure mounting attached to bridges, retaining walls, and median barriers. 
• Potential rock excavation for shallow bedrock. 

Some design scenarios such as restricted geometry, utility conflicts, or bedrock discovery may warrant 
alternative concrete base designs. Any alternative base designs shall be approved by the Region and BOS. 

 

11-5-5 Electrical Conductors April 2024 
PURPOSE 
Electrical conductors are necessary to transmit electrical power and operational controls for roadway lighting 
systems. 

MATERIALS 
Typical roadway lighting designs shall utilize cross-linked polyethylene insulated (XLPE), underground service 
entrance rated wire as defined in Section 655 of the WisDOT Standard Specifications. Multi-conductor or direct 
burial cable may be required with some design scenarios and should be verified with the Regional Lighting 
Engineer. 

Roadway lighting system conductors should follow conventional black/red color coding. Subsequent circuiting, 
such as receptacles, should utilize the next available color coding according to the NEC to easily differentiate 
between circuits. WisDOT Regions may have unique preferences for conductor color coding. Figure 1 shows an 
example of conductor color coding used on a state highway lighting system.   
  

https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/11-03.pdf
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Figure 1. Example Conductor Color Coding 

 
Slack cable shall be provided in the following electrical applications per Table 1 below. 

Table 1. Cable and Wire Measurement Lengths 
CONDUCTOR TYPE APPLICATION LENGTH COMMENTS 

SIGNAL CABLE 

Cabinet 15' Vertical rise to enter cabinet, length to terminate cable in 
cabinet, extra cable as necessary  

Pull Box 15' 2.5' to exit pull box, 2 loops (5’ each), 2.5’ to re-enter pull box  

Signal Base 8' 5' vertical rise in concrete base to access point, 3’ at access 
point for splicing 

Pole & Arm 8' 3' at access point for splicing, 5’ at signal head for termination  

LOOP LEAD IN 
CABLE 

Cabinet 15' Vertical rise to enter cabinet, length to terminate cable in 
cabinet, extra cable as necessary 

Pull Box 0' No extra lead in cable required in pull boxes  

Lead in Cable 8' Slack is only required in the terminus pull box for splicing with 
loop detector wire  

Loop Detector Cable 8' Slack is only required in the terminus pull box for splicing with 
lead in cable  

EVP CABLE 

Cabinet 15' Vertical rise to enter cabinet, length to terminate cable in 
cabinet, extra cable as necessary 

Intermediate Pull Box 0' No extra EVP cable required in intermediate pull boxes  
Terminus Pull Box 20' Slack required for potential knockdown  

At EVP 2' Exiting bracket for termination (pending different types of 
mounting brackets)  

ELECTRICAL WIRE 
FOR LIGHTING 

Cabinet 15' Vertical rise to enter cabinet, length to terminate cable in 
cabinet, extra cable as necessary 

Pull Box 15' 2.5' to exit pull box, 2 loops (5’ each), 2.5’ to re-enter pull box 

Light Base 8' 5' vertical rise in concrete base to access point, 3’ at access 
point for splicing 

Pole & Arm 8' 3' at access point for splicing, 5’ at luminaire for termination 

Junction box Varies  Depends on size of junction box. Typically, 2 times of the 
largest dimension of the box. 

Conductors should be minimally sized according to the voltage drop calculations defined in this chapter. 
Designers should attempt to maintain some standardization of conductor sizing throughout the project to allow 
for more cost-effective bid pricing and to provide consistency for maintenance. If WisDOT is not the maintaining 
authority, the designer shall coordinate with local officials to determine if there is a preferred wire size and 
circuiting patterns that may govern the design. 

DESIGN CONSIDERATIONS 
The designer should consider alternating circuits along each run or branch. This provides a factor of safety in 
the event of a fault, where every other luminaire should remain operable. In providing proper operations of 
alternate circuiting, 120V circuits should not share a neutral, and should be terminated on single pole breakers. 

Festoon receptacle branch circuits should be circuited independently from roadway lighting circuits. 

Underground splicing shall not be permitted in pull boxes. Splices shall be made in poles and/or in 
aboveground junction boxes.  

Wire sizing for roadway lighting circuits should be calculated with a target of 3% voltage drop per branch circuit, 
and a maximum of 5% for the total of service/feeder and branch circuit. Consider any potential for future 
expansion when calculating voltage drop for a roadway lighting circuit. 
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The voltage drops and related wire sizing for roadway lighting circuits and festoon receptacles shall be 
calculated in conformance with the NEC, along with any additional requirements of the applicant agency. 
Designers shall maintain documentation of voltage drop calculations of roadway lighting circuits using 
spreadsheets or other software applications. Use the voltage drop calculation spreadsheet. 

Table 2. Voltage Drop Calculations (Example) 

 
 

11-5-6 Cabinets, Metering and Controls April 2024 
PURPOSE 
Control cabinets are necessary to distribute electrical power to the roadway lighting infrastructure. Cabinets also 
typically house the operational controls for the roadway lighting system. 

Meter pedestals are necessary to receive power from the utility company to energize the control cabinet. 

MATERIALS 
Roadway lighting control cabinets are typically ground mounted enclosures that come in a variety of sizes and 
capacities as warranted by the project. The roadway lighting designer shall coordinate with the WisDOT Region 
Lighting Engineer for the appropriate cabinet size (24” or 30”) and voltage (120V/240V or 240V/480V). 

https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/voltage-drop-calc.xlsx
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Cabinet size should be determined by the requirements of the project and potential for future expansion. 
Typically, a 480V cabinet would be installed on freeways or expressways when circuits must cover larger 
distances. The use of a 480V voltage cabinet shall be approved by the local and utility authorities.  

Meter pedestals should be included with new roadway lighting control cabinets and may have a main breaker, or 
main lugs only, depending on the application. Meter breaker pedestals are favored in urban settings because 
they allow for power to be disconnected from the entire control cabinet for safer working conditions during 
routine maintenance, as well as afford the flexibility of being able to easily change out control cabinets which 
involve the utility. Typically, electrical service meter breaker pedestals are installed with 120/240V roadway 
lighting systems, while electrical service main lugs only meter pedestals are most often installed with 240/480V 
roadway lighting systems. The designer shall coordinate with WisDOT on the appropriate type to install. 

DESIGN CONSIDERATIONS 
Roadway lighting systems shall be photocell controlled unless directed otherwise. Photocells are typically 
installed with the roadway lighting cabinet and will control each circuit via contactor.  

Electrical service meters for roadway lighting systems should be located in coordination with the local electric 
utility company and the respective WisDOT Regional Lighting Engineer, with consideration of the following 
factors:  

• The cabinet should be located such that it is not vulnerable to traffic. A distance of 20 feet back of curb 
or 30 feet off the edge of pavement is desirable for offsetting the control cabinet. 

• Proximity to electric utility. 
• A maintenance vehicle should be able to park close to the cabinet and out of the traveled lanes. 
• The cabinet shall not be in a drainage ditch or in an area which could be under water. 
• The cabinet shall not obstruct sidewalks, multi-use trails, curb ramps, or driveways. 
• The cabinet shall be located in right-of-way and accessible to provide maintenance without entering 

private property. 
• Cabinet shall be oriented such that the photocell will sufficiently detect light. 
• Snow storage and removal should be considered when determining cabinet location and orientation. 

The local utility shall be contacted early in the design stage. Electrical service locations should be established 
by the DT1078 submittal to ensure the local electrical utility has adequate time to review the proposed locations. 
Verify with the utility the available fault current at each service location prior to final design and installation. 

The electrical service shall be provided in accordance with the standard specifications and standard details.  

Provide service grounding as detailed in the standard specifications and details unless otherwise noted on 
plans. 

CONSTRUCTION  
Meter breaker pedestals are typically installed directly adjacent to the control cabinet to minimize the distance 
between the service lateral and the main breaker, mitigating potential losses due to voltage drop and resistance.  

The utility company will dictate the conductor size of the service lateral based on the service requested and 
distance from their power source. Conduit from the power source to the meter pedestal is typically provided and 
installed by the utility company unless directed otherwise to be included as part of the project design. 

The contractor shall provide roadway lighting circuit identification plaques and roadway luminaire sequence 
decals suitable for outdoor construction for control cabinets, light poles, sign bridges, underdeck luminaires and 
high mast lighting as the plans show and per WisDOT Standard Detail Drawings: SDD 09H11, SDD 10A2, SDD 
10A3 and SDD 10A4. 

https://wisconsindot.gov/rdwy/sdd/sd-09h11.pdf#sd9h11
https://wisconsindot.gov/rdwy/sdd/sd-10a02.pdf#sd10a2
https://wisconsindot.gov/rdwy/sdd/sd-10a03.pdf#sd10a3
https://wisconsindot.gov/rdwy/sdd/sd-10a03.pdf#sd10a3
https://wisconsindot.gov/rdwy/sdd/sd-10a04.pdf#sd10a4


 

Page 1 

 Traffic Engineering, Operations & Safety Manual 
 Chapter 11 Lighting/Electrical/Electronic Systems 
 Section 6 Roadway Lighting Plan Production 

11-6-1 Plan Production April 2024 
POLICY  
Biddable plans for construction shall be prepared as set forth by the guidelines in previous TEOpS chapters. 
The plans and specifications shall define the work as complete and accurate as possible, and they shall be 
stamped and signed by the engineer of record. The plans and specifications should not leave ambiguity as to 
bid items used to account for indicated work. 

REFERENCE TO STANDARDS  

The plan production of roadway lighting shall conform to applicable provisions of Chapter 15, Section 1 of the 
WisDOT Facilities Development Manual (FDM). In addition, the roadway lighting plans shall comply with the 
latest edition of the following: 

• WisDOT Standard Specifications 
• WisDOT Standard Detail Drawings 
• WisDOT Standard Bid Items 
• WisDOT Creating Special Provisions Manual 
• WisDOT’s Electrical Qualified Products List (i.e., Approved Products List) 

 

11-6-2 Plan Production – Roadway Lighting April 2024 
GENERAL 
Roadway lighting plans shall be stamped by a registered professional engineer in the State of Wisconsin on the 
title page of the plan or on the first page of the roadway lighting plans with an indication of how many pages 
were designed. 

Each sheet in the set shall have the appropriate title block correctly indicating the project information. 

WisDOT has prepared standard detail drawings (SDD’s) which are available to the designer. The designer shall 
carefully review and apply standard details whenever possible to ensure consistent installation. The designer 
shall create and provide any additional construction details as required for a complete installation that are not 
covered by the SDD’s.  

Provide “General Notes” to clearly indicate the responsibilities of the installer to minimize questions during the 
bidding and installation process. Provide any additional notes required for removal, temporary, and final 
roadway lighting installations. Notes that apply to all sheets should be consolidated to a “Notes and Legend” 
section in the plan set to reduce redundancies. Notes that apply only to a specific sheet should be placed on 
that respective sheet. 

A legend and list of abbreviations used shall be provided correctly indicating all symbols used on the project. 

Plans shall indicate the right-of-way boundaries and include any walkways and bike paths. 

All roadways shall be labeled and include station alignment identification. 

All plan sheets shall include a scale for reference. A scale of 1:40 is appropriate for urban roadways and 
intersections. A scale of 1:100 is appropriate for rural and freeway applications and should be considered the 
maximum scale. One scale should be used for all sheets in one plan set. 

Plan sheets and details shall include all critical dimensions. 

A sample roadway lighting plan sheet is located in FDM 15-1-20.11 attachment for reference.  

ROADWAY LIGHTING REMOVAL PLANS 
Plans shall detail all required electrical infrastructure to be removed or abandoned and indicate if any 
infrastructure shall be discarded, salvaged, or relocated.  

All plan sheets shall accurately indicate the existing electrical infrastructure to remain. 

https://wisconsindot.gov/rdwy/fdm/fd-15-01.pdf#fd15-1
https://wisconsindot.gov/rdwy/fdm/fd-15-01.pdf#fd15-1
https://wisconsindot.gov/Pages/doing-bus/eng-consultants/cnslt-rsrces/rdwy/stndspec.aspx
https://wisconsindot.gov/Pages/doing-bus/eng-consultants/cnslt-rsrces/rdwy/sdd.aspx
https://wisconsindot.gov/rdwy/stndspec/ss-99-10.pdf
https://wisconsindot.gov/Documents/doing-bus/eng-consultants/cnslt-rsrces/contracts/stsp/creating-special-provisions-v20-1.pdf
https://wisconsindot.gov/pages/doing-bus/eng-consultants/cnslt-rsrces/tools/prods/qpl.aspx
https://c3dkb.dot.wi.gov/Content/doc/fdm-xmpl/023601-lp.pdf
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Removals may be combined with permanent roadway lighting plan for basic systems. More complex roadway 
lighting systems should have separate removal sheets. 

TEMPORARY ROADWAY LIGHTING PLANS 
If required, plans shall detail temporary roadway lighting including fixture types and locations, installation 
requirements, and temporary power wiring. Temporary roadway lighting plans should indicate work zone 
locations/stages and show any temporary connections to existing roadway lighting infrastructure and controls. 
Temporary roadway lighting plans shall detail any non-standard bid items used with the design. 

Temporary roadway lighting plans may be combined with permanent roadway lighting plans for basic systems. 
More complex roadway lighting systems should have separate temporary roadway lighting sheets. 

PERMANENT ROADWAY LIGHTING PLANS 
Plans shall identify the electrical service location, including voltage, phase, and size. Special requirements and 
notes needed for a complete installation shall be included.  

All existing utilities which could pose a conflict with the installation for the proposed roadway lighting shall be 
identified. 

All new electrical infrastructure, symbols, conduit and wiring information, right of way lines, and text shall be 
printed in dark black. All other background information shall be printed in gray to easily distinguish the electrical 
information. Designers should include background linework for structures, overhead signs, underground pipes, 
and other pertinent project features. 

Plans shall show all new roadway light standards, high mast towers, underpass lighting, walkway lighting, and 
roadway lighting controller locations. Special conduit installation requirements, i.e., installation under existing 
pavement, shall be identified on the plans. 

Plans shall clearly label all luminaires and pull boxes. See Figure 1 below for an example of luminaire labeling. 

Figure 1. Luminaire Labeling Example 

 
Plans shall clearly indicate all conduit sizes and locations, and wiring information for each roadway lighting 
circuit. See Figure 2 below for examples of circuit callouts. 

Figure 2. Circuiting Callout Examples 
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11-6-3 Special Provision Preparation – Roadway Lighting April 2024 
WisDOT has prepared standard specifications which are available to the designer. The designer shall carefully 
review and apply the standard specifications whenever possible to ensure consistent installation. The designer 
shall create and provide any additional special provision (SPV) specifications as required for a complete 
installation.  

Designers may encounter scenarios where a standard bid item needs to be modified according to the project 
requirements. In these instances, the designer is permitted to modify a standard specification rather than create 
a new SPV. Modifications to standard specifications should be coordinated with the Regional Lighting Engineer. 

Each SPV shall be provided with its own unique name and number, description detailing the equipment/devices 
to be provided and installed, and all associated work to be performed for that specific pay item. Each pay item 
shall include the following: description of work, materials, construction, units of measurement, and basis of 
payment. 

Specifications shall be clear, concise, and complete. 

Each SPV name and numbering shall match those used in the list of quantities. 

 

11-6-4 Quantities and Cost Estimate Preparation – Roadway Lighting April 2024 
Each item to be removed, modified, or installed shall be accounted for in a list of standard bid items and SPV 
item quantities to be included in the plan set.  

A complete cost estimate based on the list of quantities shall be provided for the project. The designer shall 
use the historical data collected by WisDOT and their best engineering judgment to provide an accurate 
estimate. 

 

11-6-5 Submittal Requirements – Roadway Lighting April 2024 
Electrical design documents shall be submitted for review and approval by WisDOT at the following stages: 
30%, 60%, 90%, and final.  The following sections detail the required materials that are typically submitted for 
each design development stage. 

30% PLAN SUBMITTAL 
The designer shall submit all appropriate request forms, preliminary permit applications, and roadway lighting 
investigation report as required in TEOpS 11-1 and 11-2. The designer shall obtain all necessary approvals 
prior to completing the full preliminary design.  

Preliminary roadway lighting plans may not be required at this stage, but designers should develop a preliminary 
estimate of costs. High mast lighting and plans that will incorporate roadway lighting poles mounted on structure 
or median barriers should be considered at this stage. 

Designers should submit any roadway lighting alternatives analysis to the Regional Lighting Engineer by the 
30% submittal. 

60% PLAN SUBMITTAL 
Plans shall be prepared and include the correct title block, appropriate legends, and preliminary notes. Plans 
shall address any comments made during the 30% review process. The plans shall incorporate as much detail 
as possible. 

Temporary roadway lighting requirements shall be addressed as part of the Transportation Management Plan 
(TMP), and preliminary layout included if required. 

Plans shall be coordinated with underground and overhead utilities in the vicinity of each luminaire to ensure 
there is no conflict. Provide location(s) for roadway lighting control cabinet(s). 

The roadway lighting plans shall include luminaire station labels, along with circuit and conduit labeling.  

The designer shall submit the completed illumination design output to the Regional Lighting Engineer for review 
and approval. The illumination design shall include:   

• A copy of the approved illumination form (signals and roundabouts).  
• The preliminary design layout showing illumination contours (when appropriate). 
• Photometric calculations with summary information showing compliance with illumination and uniformity 

https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/11-01.pdf
https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/11-02.pdf
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criteria.  
• Transition roadway lighting calculations (as applicable). 
• Verification of luminaire cut sheets and .IES files to be used in the design.  

The designer shall provide a preliminary list of special provisions, pay items, and an updated construction cost 
estimate. 

UTILITY (DT1078) PLAN SUBMITTAL 
Plans shall address any pertinent comments made during the 60% review process and at a minimum include 
locations of all light poles, control cabinets, pull boxes, conduit, and other infrastructure necessary to evaluate 
utility conflicts.  

Electrical service coordination should begin during this submittal phase. All potential conflicts with utilities should 
be reviewed, identified, and coordinated. 

90% DRAFT PLAN SUBMITTAL 
Plans shall address any additional comments made during the 60% review process, as well as utility conflicts 
identified from the DT1078 review.  

The designer shall submit any final permit applications as required in TEOpS 11-1 and 11-2.  

Permit applications should be approved prior to completing the 90% plan submittal.  

Coordination should be done with local agencies for cost sharing when applicable.  

Temporary roadway lighting (when applicable) shall have been coordinated with the construction staging and 
maintenance of traffic plan.  

The plans shall include all plan sheets (removal, temporary, and permanent), miscellaneous quantities, SPVs, 
construction cost estimate, a list of applicable standard detail drawings, and any unique installation construction 
details.  

Voltage drop calculations as required in TEOpS 11-5 shall be submitted for review.  

FINAL PLAN SUBMITTAL 
All final bidding documents shall address any comments made during the 90% review process.  

Final plans, miscellaneous quantities, and special provisions shall be complete and accurate for the intent of 
bidding and construction. 

The plans shall include all plan sheets (removal, temporary, and permanent), miscellaneous quantities, SPVs, 
final construction cost estimate, list of applicable standard detail drawings, and any unique installation 
construction details.  

AS-BUILT DRAWINGS 
As-Built record drawings shall be submitted by the installation contractor upon final completion of all electrical 
installations as required on the plans and specifications prior to final payment. The installation contractor shall 
provide a plan redlining any deviations from construction plans made in the field and provide the GIS coordinate 
information for the final lighting equipment locations for WisDOT use. Final plans should be updated to reflect 
the red-lined changes and be clean and free of revision clouds and triangles.  

SHOP DRAWINGS 
Shop drawings shall be submitted by the installation contractor and reviewed by the construction oversight 
engineer in accordance with the guidelines described in the WisDOT Construction and Materials Manual (CMM). 

CONSTRUCTION CHECKLISTS 
Refer to Figure 655-2 of the Construction and Materials Manual (CMM) for the Lighting Installation Checklist 
which is to be used to inspect system lighting installations in the field. The contractor is required to perform tests 
and demonstrate that the completed lighting is acceptable. 

https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/11-01.pdf
https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/11-02.pdf
https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/teops/11-05.pdf
https://wisconsindot.gov/Pages/doing-bus/eng-consultants/cnslt-rsrces/rdwy/cmm.aspx
https://wisconsindot.gov/rdwy/cmm/cm-06-55.pdf
https://wisconsindot.gov/pages/doing-bus/eng-consultants/cnslt-rsrces/rdwy/cmm.aspx
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