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TIPS AND TRICKS FOR ESTABLISHING A 
THRIFTY CULVERT MANAGEMENT 
PROGRAM



• Explain Town’s motivation, vision, and 
approach
• Review culvert inventory process 
• Summarize risk-based prioritization process
• Present overview of findings
• Identify next steps for Town
• Recognize tips and tricks for culvert 

management program

PRESENTATION OBJECTIVES



Aging infrastructure
– Unknown number and condition of crossings
– Landham Road Culvert collapse 
– Concern about Dutton Road Bridge condition
– Public safety and potential flooding
– Opportunity to be proactive

MOTIVATION FOR A CULVERT PROGRAM



SUDBURY METRICS



Maintain safe, passable streets

Create ownership of assets by using Town 
staff

Coordinate with Utilities and Water District 
projects

Reduce long-term costs

Program repair and replacement

Defensible plan

Identify funding sources

OUR VISION



• Leverage Expertise of Town Staff
– Experienced survey crew
– Known problem areas

• Engage consultant to help with
– Customized process
– Ongoing inventory and evaluation
– Risk-based prioritization
– Capital Improvement and Operation & Maintenance Plan

THE SOLUTION
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• Inspiration 
• State and National Guidance
• Considerations

– Guidance customized to Sudbury’s needs
– Categories to support funding opportunities

WRITTEN INVENTORY GUIDANCE



• Inventory of condition and O&M
1. Roadway
2. Upstream
3. Crossing Inlet
4. Crossing Outlet
5. Downstream

• Condition rating 
– Satisfactory, fair, poor, critical/failing or low, medium, high, or 

unknown

INVENTORY COMPONENTS

• Roadway • Apron
• Cracking • Damage
• Headwall/wingwall • Scour
• Invert • Cross-section
• Joins and seams • Footing
• Upstream and downstream 

embankments





• Tablet application with ArcGIS Online/Survey123

CROSSING INVENTORY PROCESS

Collector for ArcGIS
– Map-based
– Offline and relationship 

support
– Extension of existing 

workflows

Survey 123
– Form-based
– Replace paper
– Avoid duplication and 

errors
– Smart fields

– Default values, 
multiple choice

– If/then 
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• Tablet application with ArcGIS Online/Survey123
• Training – Classroom and field

CROSSING INVENTORY PROCESS



• Tablet application with ArcGIS Online/Survey123
• Training – Classroom and field
• Tracking & ongoing data review

CROSSING INVENTORY PROCESS



• Likelihood of failure from Town staff inventory
• Photographs
• Best professional judgment 

PRELIMINARY RISK-BASED PRIORITIZATION 



• Validate data collection

• Field Evaluation
– Hands-on assessment
– Joined by Assistant DPW Director / Town 

Engineer 
– Limited consultant effort by completing long 

days

• Wetlands scientist review
– Permitting issues
– Habitat considerations (e.g. Coldwater 

fisheries resources, NHESP Priority and 
Estimated habitat)

PROFESSIONAL EVALUATION
Field Evaluation by 
Structural Engineer and
Visual Assessment by 
Profressional Wetlands 
Scientist



• Probability of Failure
– Factors from inventory
– Factors from professional evaluation

• Consequence of Failure
– Safety related 

– Roadway classification
– Re-route distance
– Dead ends

– Flooding

COMPREHENSIVE RISK-BASED PRIORITIZATION
Criticality Matrix

Source: EPA, “Fact Sheet: Asset 
Management for Sewer Collection 
Systems,” April 2002.



OVERVIEW OF RESULTS
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CIP AND O&M PLAN

















• Garner political buy in & local commitment to 
funding

• Working to achieve grant $ wherever possible
– MassDOT Small Bridge Program 
– DER Culvert Replacement Municipal Assistance Grants
– MVP Action Grants

• Implement recommendations at high priority 
crossings

• Ongoing maintenance and inspection 
program

NEXT STEPS



1. No matter how sure you are, start with desktop 
inventory

2. Consider funding strategy up front & include factors 
in inventory

3. Gather as much information as reasonable during 
site visits

4. Use gadgets for data collection, but don’t forget the 
paper!

5. Plentiful and well taken photographs are key
6. Remember site safety throughout
7. Be okay with long days, it’s actually faster
8. Engage a consistent reviewer dedicated to all data 

management
9. Risk-based prioritization must recognize 

replacement, repairs, and maintenance in scoring

SUMMARY OF TIPS AND TRICKS FOR A COST-
EFFECTIVE CULVERT MANAGEMENT PROGRAM 



• Dan Nason, Director of Public Works
NasonD@sudbury.ma.us
(978) 440-5421

• Bill O’Rourke, Assistant Director/ Town Engineer
ORourkeW@sudbury.ma.us
(978) 440-5421

• Jennie Moonan, Tighe & Bond
JSMoonan@tighebond.com
781-708-9826

• Eric Ohanian, Tighe & Bond
EOhanian@tighebond.com
781-708-9834

QUESTIONS AND DISCUSSION
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