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Money is Tight…Why Care? 

“Noise is the most 

impertinent of all 

forms of                                       

interruption.   

It is not only an 

interruption, but  

also a disruption  

   of thought.“  

Arthur Schopenhauer 

German Pessimist Philosopher  

(1788-1860) 



What is the Problem? 
 Why is this problem important to solve? 

 Objective  of This Work 

 MnDOT Metro District Noise Walls 

 Noise Wall Stakeholders 

 Resource Constraints  
 

Solutions 
 IDEALISTIC Noise Wall Infrastructure Asset Management – Unconstrained 

 What Will a Program Do ?   How Will a Program Be Used? 

 REALISTIC Noise Wall Infrastructure Asset Management Program Options 
 

Resource Allocation – Determine the Best Solution 
 Market Research Findings 

 Risk Analysis of Realistic Noise Wall Asset Management Program Options 

 Investment Analysis of Realistic Noise Wall Asset Management Program Options 

 Conclusions  



The Problem… 

 Noise walls along highways 

within the eight county metro 

area of the Twin Cities 

(MnDOT Metro District) are not 

managed  (inspected, 

maintained or  replaced)  

adequately as an important 

infrastructure asset 
 

 105 miles of noise walls (and 

growing) are a significant 

asset at a replacement cost of   

$200,000,000+ 
 



Why Are Decrepit  

               Noise Walls Important?  

 Function 
 Noise Reduction, Public Safety  & Tort Claims  

 Public Expectations for Functioning Assets 

 Public and Others’ Trust in Department’s Financial 
Stewardship, Ability to Manage Infrastructure, Decision 
Making and Resource Management 

 “Broken Window” Syndrome - Local Residents/Agencies 
- Business Climate / Perception of Urban Area 

 Aesthetics for Drivers 

 Relationships with Local Agencies, Public, and Other 
Stakeholders 

Why is this problem important to solve? 



Objective of This Work 

Identify a well-structured noise wall 

infrastructure asset management 

program that allows MnDOT to make 

and communicate better business and 

asset management decisions and to 

implement them to serve its customers 

and stakeholders. 

Identify Realistic Program Options → Apply Risk Assessment → Apply  Investment Analysis 



Concrete Panels Glue Laminated Panels 

Wood  Post Wood Plank Concrete Post Wood Plank 

MnDOT Metro District Noise Walls 



MnDOT Metro District Noise Walls 

Graffiti Wall Severely Out of Plumb 

Loose Battens by Traffic Failed Panel to Post Connection 

FY2010 

$43,610 

FY2011 

$29,757 

98 Tags 

in Past 

Year 

 

217 

Gallons 

of Paint 

Reactive 

Maintenance  

State Forces 

URS 

Consultant 

Contract: 

 

Metro Noise 

Wall 

Assessment 



Stakeholders 
 Internal Stakeholders and Customers: 

 Commissioner of Transportation 

 Central Office Standards Staff 

 Central Office Bridge Office Structures 

Staff (including the Structural Wall 

Committee) 

 Metro District Noise Wall Program 

Manager   

 Road Designers 

 Area Managers, Area Engineers, Project 

Managers 

 Bridge/Structures Maintenance Forces 

 Graffiti Removal Forces 

 Planning and Programming Staff 

 Environmental Stewardship Staff 

 External Stakeholders 
and Customers: 
• Local Agencies  

• Adjacent Landowners 

• Adjacent Renters 

• Traveling Public 

 
 Governmental 

Stakeholders: 

• Governor’s Office 

• Legislature 

• State and Regulatory 
Agencies 

 



Resource Constraints 

Within MnDOT Metro District Maintenance 
There exists much other work to do and no resources to attribute to noise walls. 



Solutions 

 Idealistic Noise Wall Asset Management 

Program – Unconstrained Resources 

 

 Realistic Options for a Constrained-

Resources Noise Wall Asset Management 

Program 

Noise Wall Asset Management Activities 



IDEALISTIC Noise Wall Asset 

Management  
Unconstrained Resources 

A complete asset management system has components of: 
• An inventory of the asset’s major components  

• A cyclical inspection program – identify the operating state  

• Understanding of the anticipated life of the asset and the planned  

    and reactive work needed to keep the asset functioning safely  

    and appropriately. 

• Condition forecasting (curves or graphs) for work planning 

• A preventive maintenance program to extend the asset’s life 

• A reactive maintenance program to retain function, safety and  

     aesthetics 

• Performance measures and targets 

• Data management of all asset info., work production, resources used   

• Periodic reporting of the asset’s condition  

• Rating system  & program for replacement/rehabilitation program 



What will a program do? 

               How will a program be used? 

 

 Facilitate communication with decision makers and stakeholders  

 

 Improve data management and reporting  

 

 Make informed decisions 

 

 Allow reasoned attribution of limited resources 

 

 Identify and pursue maintenance, inspection and construction 
activities 

 

 Ensure function and meet public and agencies’ expectations for 
public safety, aesthetics and function 

 

Better  Asset  Management  and  Business  Decisions 



REALISTIC Asset Management Options 

5 Components to Program 

• In Service Inspections 

• Information Management and Reporting 

• Preventive Maintenance Program 

• Reactive Maintenance Activities 

• Replacement Projects Programming 

384 option 

combinations 



Resource Allocation 

 Process 

 Urgency 

 Consequences 

 Determine Most Cost Effective Program 

 

 Market Research 

 

 Risk Analysis 

 

 Investment Analysis 

Determine the Best Solution  



Market Research Findings 
 Transportation Partners – Local Agency Survey 

 

 Public Perceptions 

 MnDOT Online Community Survey and Discussion 

 MnDOT Omnibus Study 

 

 State Transportation Agencies 

 

 Internal Stakeholders 

 Interview - Bridge Inspection and Maintenance Employees 

 Interview – Statewide Bridge Standards Engineer and Statewide 
Structural Wall Engineer 

 Internal Stakeholder Survey 

 



Local Agency Survey  

 Lack of maintenance is noticed  

 Belief exists that MnDOT should be maintaining 
the noise walls 

 Great support for web site to improve contacts 
and communication/education regarding noise 
wall maintenance/infrastructure 

  

There is a basic conflict between local agency expectations and MnDOT’s 
actions.  As with any conflict between assumptions and actual actions, 
communication and education are key, yet that alone may not address 
the long term effects that lack of noise wall management will have on 
our relationships with our partners, their trust, and their consideration of 
MnDOT’s financial stewardship.  For this reason, the responses from 
local agencies support some level of attribution of funds to noise 
wall infrastructure asset management.   

 

Response Summary  (21% Response Rate) 



MnDOT’s Online Community  

The majority 
expect  some 

level  of regular 
inspection and 
maintenance on 

noise walls. 

 

Response and Conversation Summary 

Most  assume that 

maintenance is 

performed through 

regular inspection 

and as-needed 

repairs, while 

others assume 

maintenance  

pursued through a 

proactive, life-

cycle style 

approach for 

replacing noise 

walls.  

80% 

The noise walls cost money, so 

proper maintenance  protects the 

initial investment. 



Noise Walls 
As with any structure exposed to the elements over time, noise walls can deteriorate.  Considering this issue, which of the following statements, if any, best 

describes the 

 assumption YOU would make about how noise walls along the interstates are maintained?  I would assume that…?  a. Once they are up there isn't a plan for 

maintenance  

unless there is a significant, safety related need   b. There is some level of ongoing inspection and preventive maintenance that contributes to the longevity of 

these structures 

c.  There is a pro-active, life-cycle type replacement plan – one that inspects, monitors and replaces the oldest noise walls with newer ones relative to the years of 

exposure 

d. I assume something else relative to how noise walls along the interstates are being maintained –Please specify  e. I'm really not sure 

 

n = 800 unless otherwise noted 

prepared by 

Accora 

Research, Inc. 19 
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34% 

22% 

1% 

33% 
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Once up - no plan Some inspection/maintenance There is proactive lifecycle 
plan 

Assume something else I'm really not sure 

Statewide Metro Greater MN 

One third are not sure about any plan, but a majority of the others  

think that there is either some type of inspection and maintenance  

plan or pro-active lifecycle plan to maintain the Noise walls. 

2011 MnDOT Omnibus Study 

58% Assume 

Action 
33% 



State Transportation Agency  

Survey Findings 

No Preventive Maintenance 

Programs  

(One is in development) 

13 Agencies 

Responded to Date 

Two inventories completed. 

No formal inspection programs 

noted. 

Comments: 



Internal Stakeholder  

        Interviews and Survey Findings 

 

•  Bridge Inspection and Maintenance Employees  

•  Statewide Bridge Standards Engineer and  

            Statewide Structural Wall Engineer 

•  Internal Stakeholder Survey 

Actions need to be taken to achieve 

full design life of noise walls. 

A  3 month 5 person crew could 

effectively address the majority of 

higher priority noise wall reactive 

maintenance needs. 

Maintenance input should be 

incorporated  more into activities of 

MnDOT’s Structural Wall Committee.  

Life cycle costing for noise wall 

should be examined at project 

scoping. 

There is support for ensuring that 

what is installed can be 

maintained. 

Web site for 

contacts and 

communication is a 

worthy effort. 



Risk Analysis of Program Options 

 Strategic Vision 

 Risk Event for Each Program Component  (such as Inspection)  

 Initial Risk=Probability * Impact    
 Probability range: 5% - 95% 

 Impact range: 1 (minimal) – 5 (catastrophic) 

 Risk Response Strategies – Specific to Option  (A – D) 

 Costs of Strategies – Specific to Option 

 Level of Effectiveness for Each Strategy: 5% - 95% 

 Residual Risk After Risk Strategy Applied 

 Return on Risk Strategy Applied 

 Cost of Strategy per Initial Risk Level  

 

Methodology 



Risk Analysis Findings 
Risk Management Varies Within Program Options   



Investment Analysis 

 Equal weights applied to three components  

 Initial Risk 

 Return on Risk after Risk Strategy Applied 

 Cost per Risk Level 

 

 Apply scores to components (2-4) 

 

 Product of these scores is investment 

score  (8-64)   

 

Methodology 



Investment 

Analysis 

Findings 
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Best 

Investment 

Options 

Risk Category R

i

s

k 

E

Initial 

Risk 

Score  

Return 

on Risk 

Strategy 

Score     

Cost Per 

Level of 

Risk 

Score  

Total Score   

(Equal Weights 

Applied)  

Ranges 

from 2-4

Ranges 

from 2-4

Ranges 

from 2-4

Ranges from 8-64     

Higher Score 

Indicates Better 

Investment 

In Place Noise Wall Cyclical System Inspection - Full Annual 

Inspection  - Option A
3 4 2 24

In Place Noise Wall Cyclical System Inspection - Full 

Inspection on a 7 Year Cycle  - Option B
3 3 2 18

In Place Noise Wall Cyclical System Inspection - Basic 

Inspection on a 7 Year Cycle - Option C
3 2 4 24

In Place Noise Wall Cyclical System Inspection - Basic 

Inspection on a 7 Year Cycle with Full Inspections at 14 and 28 

Years - Option D

3 3 3

27
Information Management and Reporting - Do Nothing - Do 

Not Collect or Report Anything - Option 1
3 2 4 24

Information Management and Reporting - Collect and Report 

Full Data - Option 2
3 4 2 24

Information Management and Reporting - Collect and Report 

Limited Data - Option 3
3 3 3

27
Preventive / Rehabilitation Maintenance Program - Create 

Program - Option Ω
2 2 2 8

Preventive / Rehabilitation Maintenance Program - Accept 

Risk for No Program - Option ∆
2 2 4

16
Reactive Maintenance Activities and Program - Only Critical 

Reactive and Graffiti Removal (Basic Services) - Option O
3 2 2 24

Reactive Maintenance Activities and Program - Add 

Seasonal Crew to Basic Services - Option P
3 3 4 27

Reactive Maintenance Activities and Program - Add Local 

Agency Work Orders to Basic Services - Option Q
3 3 3 24

Reactive Maintenance Activities and Program - Hybrid of 

Options P and Q - Basic Services with some Local Agency Work 

Orders Year Round with Seasonal Crew - Option R

3 4 4

36
Asset Replacement / Construction Project Funding - Do 

Nothing - Do Not Fund Replacement Projects - Option W
4 2 2 32

Asset Replacement / Construction Project Funding - No 

Replacement Projects - Fund Ongoing Maintenance - Option 

X

4 3 4 24

Asset Replacement / Construction Project Funding - Assign 

BARC Funds for Replacement Projects - Option Y
4 4 4

32
Asset Replacement / Construction Project Funding - Assign 

BIP Funds for Replacement Projects - Option Z
4 4 4 32
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$1.34 M / Year 



Investment Analysis Findings 

 Basic Noise Wall System Inspections on a 7 Year Cycle with Full 

Inspections at 14 and 28 Years   ($6K average annual cost) 

 

 Limited Data Collection and Reporting  ($9K average annual cost)  

 

 Accept Risk for No Preventive Maintenance Program – Assign Nominal 

Funds ($100K average annual cost) 

 

 Continue Basic Reactive Maintenance and Public Safety Graffiti Removal – 

Add a 3 Month Seasonal Crew  AND Attribute Nominal Funds to Execute 

Work Order with Local Agencies ($122K average annual cost) 

 

 Identify and Assign Additional Bridge and Road Construction Funds to 

Replace or Rehabilitate Noise Walls  ($1,100K average annual cost) 

 

The Most Effective Investments 
$1.34 M / Year 



Conclusions 
 Fund and establish a seasonal (3 month) dedicated 

noise wall maintenance crew during the summer of 
2012 

 

 Assign  $1,100,000 of dedicated construction funds 
annually to the Bridge and Road Construction (BARC) 
program for noise wall corridor-based replacement or 
major rehabilitation projects (minimum of 5 years)  

 

 Better manage noise wall information, contacts and 
data regarding work , defects, complaints, and 
resolutions to complaints using geospatial data base 
and web site.  

 

 Move forward with other program components as 
feasible. 



Questions? 

 

 

“…the amount of noise that anyone can bear 

undisturbed stands in inverse proportion to 

his mental capacity and may therefore be 

regarded as a pretty fair  

measure of it.”                  Arthur Schopenhauer 

    
 

Great thanks to all the folks who provided information, insights, support and assistance 

in this effort including Kevin, Peter Wasko, Duane Green, Mark Maves and the project 

team at URS, and many many more.  A final thank you to my MnDOT coworkers and 

upper staff who supported me in my pursuit of this degree. 

beverly.farraher@state.mn.us 


