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Proactive Culvert Management Through GIS

Why it matters

• Expedites emergency responses
• Enables 3-5 year budget planning
• Shifts culvert management from reactive response to 

proactive planning

What we can do next

• Integrate & expand county-wide GIS data and access for 
planning, coordination, and transparency

Bottom line

• Proactive inventory + GIS = fewer closures, clearer 
priorities, better use of funds.

Context

• Large culverts represent a growing risk due to age, cost, 
and the lack of required inspection programs. Recent 
unexpected closures demonstrated the need for better 
visibility and planning.

What we did

• Inventoried 400 large culverts (5’–20’ diameter) 
• Applied standardized condition ratings 

• Centralized data in a GIS-based system
• Produced township-ready reports

What we learned

• ~86% in good or fair condition
• ~14% require near-term monitoring or replacement
• Early visibility allows budgeting years in advance, rather 

than reacting to failures



THE NEED FOR BETTER CULVERT 
VISIBILITY BECAME UNAVOIDABLE



Unexpected culvert failures exposed a gap in 
planning

• Three large CMP culverts 
closed in 2023

• No warning to townships; 
no time to budget

• Questions raised: 

– What else is 
approaching failure?

– How can we avoid 
reactive closures?



Large culverts carry high cost and limited 
warning

• Policy & Program Gaps
– No mandatory inspections for 

5'–20' culverts
– No required AMP

• Funding Reality
– No dedicated state/federal 

funding stream

• Cost & Impact
– $350K-$600K avg replacement 

(15’-20’)
– One culvert can consume a 

township's annual road budget
– Requires 3-5 year budget 

planning



Traditional asset plans offer limited insight for 
large culverts

• What works
– Roads and bridges are 

mandated assets
– TAMC plans meet reporting 

requirements

• What’s missing
– Large culvert inspections are 

voluntary
– AMP’s are static, long form 

documents
– Limited use for operational 

decision making

• Large culverts remain largely 
invisible until problems occur



A GIS-DRIVEN APPROACH WAS 
DEVELOPED TO SUPPORT BETTER 
DECISIONS



The program was built to inventory, rate, and 
prioritize large culverts

• Inventory all culverts 5'–20' 
diameter

• Assign standardized condition 
ratings

• Prioritize replacements and 
repairs

• Develop planning-level cost 
estimates

• Produce concise township-
level reports



The system was designed for long-term use by 
county staff

• Consultant assistance for 
startup

• Field crews, supervisors, 
engineers engaged

• Mobile-based data collection 
for updates

• Built so CCRC can maintain 
data in-house



FIELD DATA FLOWS DIRECTLY INTO A 
CENTRALIZED GIS SYSTEM



GIS mapping revealed gaps and verified culvert 
locations

• Import data from 
Roadsoft to ArcGIS

• Aerial maps help ID 
missing culverts

• Why did we choose 
to use GIS, not 
Roadsoft?



ArcGIS compliments Roadsoft

ArcGIS RoadSoft

Strength: Visualization Asset Management

Audience: General users Engineer

Support: Licensed based - Fee Provided - CTT

Ease of Access: Broad Limited

Speed of Query: Fast Moderate

Sharing: Agency & Public Agency



Mobile data collection keeps culvert 
information current

• Mobile app for field 
entry

– Survey123

• Photo capture and 
attachments

• Central GIS database

• Easy future updates 
by CCRC



Standardized field ratings ensure consistent 
condition data

• Interns collected 
base data

• TAMC Non-NBI 
Culvert Inspection 
Guide

• LRE verification of 
conditions

• Survey data obtained 
as needed



THE ASSESSMENT PRODUCED 
CLEAR, ACTIONABLE RESULTS



400 culverts assessed and clear priorities 
identified

• 400 culverts assessed 
across 16 townships

• Condition: 

– 64 Good

– 179 Fair

– 55 Poor

– 2 Severe

• ~14% require near-term 
action



Township-ready reports support immediate 
planning decisions

• Culverts to monitor 
vs. replace

• Planning-level costs

• Photos and condition 
summaries

• Usable by townships 
independently



EFFECTIVE REPLACEMENT STRATEGIES



Inventory data directly supported real-world 
decisions



Implementation strategies 

• Drain Office coordination

• Alternate material bids



Implementation strategies 

• In-house crews

• As-needed contractors & 
consultants



Inventory data prevented unnecessary closure 
on Lehman Road

• Historical photos 
confirmed stability

• Reduced load; road 
remained open

• Decision support 
using inventory



Townships used prepared reports to guide 
decisions

• Report was ready, 
available for 
township use in 
decision-making



Grange Road responded faster because 
inventory data already existed

• Emergency washout; 
replaced in 60 days

• Inventory enabled 
immediate design 
basis



The road was reopened in 60 days using 
existing inventory data

4/3/25 – Culvert washed out 
during rainstorm

4/5/25 – Sizing confirmed & 
requested material quotes

5/12/25 – CMP replacement 
delivered

6/1/25 – Road open to traffic

$190k total



CCRC Grange Rd Emergency culvert replacement video

Click to play video

Click to play video

https://youtu.be/s0uyKeMkRUk


CCRC Dexter Trail over Muskrat Creek replacement video

Click to play video

Click to play video

https://vimeo.com/1042328086


CULVERT DATA NOW SUPPORTS 
BROADER ASSET MANAGEMENT 
EFFORTS

Assessment data as a foundation for integrated asset management



Combining culvert, bridge, and road data 
improves prioritization

• Import 
MiBRIDGE data

• Poor culvert + poor 
road = highest 
priority

• Efficient capital 
planning



A shared GIS platform improves coordination 
across the county

• Immediate access to 
shared layers via 
ArcGIS

• ROW, parcels, drains, 
FEMA, soils



The same GIS framework supports storm 
structures and MS4 needs

• CB inspection, GPS, 
photos, 
documentation

• Supports MS4 
permit requirements



Proactive data collection prevents reactive 
failures

• Proactive data prevents reactive failures

• Link to CCRC ArcGIS Site

https://experience.arcgis.com/experience/5b33f386f3df490f9dc33571b067f3ca/#data_s=id%3Aaa5606563dc745ecadf11bf1ed31e0bd-195b48bce33-layer-129%3A1939
https://experience.arcgis.com/experience/5b33f386f3df490f9dc33571b067f3ca/#data_s=id%3Aaa5606563dc745ecadf11bf1ed31e0bd-195b48bce33-layer-129%3A1939


Culvert replacement funding strategies 

• Consider potential non-governmental organization partners in your 
area for both inventory and implementation

• Nonprofits may have access to different grant sources or private 
funding to protect cold water streams, facilitate fish passage, restore 
watersheds or address water quality and temperature concerns

• May be considered local match
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