
NBM Highway Association

User-friendly Asset Management Tools

Town of North Andover

Roadway Management &

MUTCD Compliance Program

NBM Highway Association



NBM Highway Association

 Reactive vs. Proactive

 Maximize Available 

Funding

 Reduce long-term 

maintenance costs

 Short and long range 

repair plan

 Better infrastructure 

for less money

Benefits of Asset Management



NBM Highway Association

 Develop System Specifications

 Identify GIS Base Mapping

 Roadway Management

 MUTCD Compliance Program

 CIP & Action Planning

 System Maintenance & Support

Scope of Services



NBM Highway Association

 MS Access-

based Program

 Geodatabase 

Format  (ESRI 

Backbone)

 Dynamic Link 

with GIS Layers

 Custom Reports

 Intuitive Tools

 Non-Proprietary

System Specifications



NBM Highway Association

Key System Components

System Specifications

Foundation

Planning

Mapping 

Compliance

Competitive



NBM Highway Association

MS Access Interface – Forms, Tables, Reports

System Specs - Roadways



NBM Highway Association

MS Access Interface – Forms, Tables, Reports

System Specs - Signs



NBM Highway Association

GIS Base Mapping

Typical Mapping Resources

 Planimetric Base Mapping 
Edge of Pavement, Back of Sidewalk, Buildings

Signs, Manholes, Catchbasins, Valves

 Municipal Road Centerline File

 State Road Inventory File (EOT/MassDOT)

 Ortho Photography

 Municipal Parcel Mapping



NBM Highway Association

GIS Interface – ArcReader, ArcView, Web App

System Specs – GIS Mapping



NBM Highway Association

GIS Interface – ArcReader, ArcView, Web App

System Specs – GIS Mapping



NBM Highway Association

Roadway Management

 Verify Town 
Accepted Streets

 Review MassDOT 
Road Inventory File

 Compare MassDOT & 
Town Records

Roadway Inventory Audit 

Could Yield Additional Ch. 90 $

MassDOT

Town Data

GIS

Ownership



NBM Highway Association

Roadway Management

Inspection Program

 Calculate Road Surface 

Rating (RSR) based on 

existing distresses

 Ratings are 0 to 100 

(Worst to Best)

 Identify other Assets

(Sidewalks, Curb, etc)



NBM Highway Association

Model RSR based on Budget Scenarios

Roadway Management



NBM Highway Association

Capital Improvement Planning

Roadway Management

N



NBM Highway Association

MUTCD Compliance Deadlines

January 2012
 Implement method to maintain minimum levels 

of retroreflectivity.

January 2015
Retroreflectivity levels must be met on: 

Red & White Regulatory Signs 

Yellow Warning Signs

Green & White Post-mounted Guide Signs

Key Dates:  (Changes Pending)



NBM Highway Association

MUTCD Compliance Deadlines

January 2018

 Retroreflectivity levels and format 

must be met on: 

 Overhead Guide Signs 

 Street Name Signs

Main St

Main St

Main St

Main St

St

StMain6” or 8”
4.5” or 6”

NO UPPER CASE



NBM Highway Association

Establish Inventory of 

Existing Signs

MUTCD Compliance Program

 Tablet Laptop
 GIS-based Approach
 Custom ArcView App
 Attributes Collected

- Type
- Size
- Legend
- Material
- Condition
- Sign Support
- Retroreflectivity



NBM Highway Association

Inventory Analysis

MUTCD Compliance Program

 Signs to be retained
 Signs to be replaced
 Sign supports to be 

replaced/altered
 Signs requiring height  

adjustment
 Obstructed Signs
 Local Ordinance Review



NBM Highway Association

• Regulatory: 63%

•Warning: 11%

• School: 5%

• Guide: 2%

•Unlisted: 18%

• Post Only: 1%
1045, 63%

176, 11%

79, 5%

35, 2%

304, 18%
23, 1%

1,662 Total Signs
142 Road Miles

MUTCD Compliance Program

Inventory Analysis – Sign Type



NBM Highway Association

•Engineering 
Grade: 76%

•High Intensity 
Prismatic: 16%

•Diamond 
Grade: 8%
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MUTCD Compliance Program

Inventory Analysis – Material Type



NBM Highway Association

•MUTCD Compliant: 15%
(Size, Height/Location, Legend 

and Retroreflectivity)

•MUTCD 
Non-Compliant: 85%

(Size, Height/Location, Legend 
and Retroreflectivity)
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MUTCD Compliance Program

Inventory Analysis – Compliance



NBM Highway Association

MUTCD Compliance Program

BETA/Worldtech Sign Inventory Projects

City/Town No. of Signs Ch. 90 Road Miles Signs per Mile High Grade Sheeting Retro Pass Rate

Beverly, MA 4181 125 34 440 44%

Newburyport, MA 1448 67 22 339 40%

North Andover, MA 1662 117 14 389 63%

Hamilton, MA 560 45 13 114 48%

Lynn, MA 2049 40 51 245 44%

Uxbridge, MA 1224 89 14 365 65%

Manchester, NH 1028 25 41 262 90%

Watertown, MA 2893 72 40 795 55%

Wareham, MA Approx. 2000 120 TBD TBD TBD

Lakeville, MA Approx. 1500 66 TBD TBD TBD



NBM Highway Association

Action Planning Options

MUTCD Compliance Program

Prioritized Approach

Sign Type (Stop, Yield), Material Type, Functional Class.

Blanket Replacement

Organized by District – Plow Route, Precinct

Retroreflectivity

Based on Readings or Field Observations

Hybrid 



NBM Highway Association

North Andover’s Action Plan

MUTCD Compliance Program

 Bid Awarded to Liddell  Brothers (3 Year Contract)

 Locked in Sign Replacement & Installation Costs

 Developed 3-Year Prioritized Plan (by Sign Type) 

 Plan Designed to Bring North Andover in   
Compliance by 2015 Deadline (Pending Change)  

Year 1 - $29,842

Year 2 - $20,113

Year 3 - $16,034

Total - $65,889



NBM Highway Association

MUTCD Compliance Program



NBM Highway Association

 Training Program

 Update Data as Projects/ 

Maintenance are Completed 

 Review Unit Costs Annually

 Re-inspect Roads & Signs 

periodically (3 years)

 Add Newly Accepted Roads

 On-going Coordination –

Roads, Signs, Utilities

Inventory 

Management

Work 

Management

GIS 

Management

AMS

System Maintenance & Support



NBM Highway Association

Thank You 

NBM Highway Association

User-friendly Asset Management Tools



NBM Highway Association

Backlog Summary

Network RSR = 70

Repair Method Length (Miles) Cost % By Repair

Reconstruction 0.66 $289,221 4.06

Reclamation 24.40 $7,631,124 17.23

Mill and Overlay 29.87 $6,761,024 21.09

Level and Overlay 52.57 $10,217,770 37.12

Crack Seal 17.84 $128,347 12.60

Defer Maintenance 16.27 $0 11.49

TOTALS: 141.61 $25,287,486 100.00

Roadway Management

Establish Repair Bands & Backlog



NBM Highway Association

 Budgetary 
Requirements

 Chapter 90

 Local, Other

 Prioritization 
Strategies

 Utility Coordination

 Deterioration Rates

Capital Improvement Planning

75% Time

40%

Quality

Drop

40%

Quality 

Drop
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50
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100 Each $1 of

Repair Not 

Done Here

Will Cost

$8 to $10

if Delayed 

to Here

Roadway Management


