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1. Define scour and explain how it occurs and signs of it in the field

2. Explain why POA implementation is necessary for Metric 18 
compliance and FHWA requirements

3. Understand the three Plan of Action categories in North Dakota 
for locally owned bridges

4. Explain the requirements of the Bridge Owners to ensure 
compliance with Metric 18

LEARNING OUTCOMES



 Erosion of stream bed or 
bank material due to 
flowing water

 Is time dependent
 Types
 Long Term Degradation

 Contraction Scour

 Local Scour

 Lateral Migration

SCOUR



 Reach wide
 Results from changes to 

flow, sediment supply, or 
base level elevation

 Things to look for:
 Changes to cross sections

 Exposed utilities

 Headcuts

LONG-TERM 
DEGRADATION



3 ft



 Local Reach Scale
 Results from constriction 

in flow area forced 
through bridge opening

 Things to look for:
 Pressure flow

 Significant overbank flow

 Downstream deposition

CONTRACTION 
SCOUR

Downstream 
Deposition

Flow



 Local scale
 Results from an 

obstruction to flow
 Things to look for:
 Downstream deposition

 Debris

 Angle of attack

LOCAL SCOUR –
PIER AND ABUTMENTS



 Rivers are dynamic!
 Things to look for:
 Bank erosion

 Large woody material

 Changes to cross sections

 From aerial imagery:
 Unequal width

 Oxbows

LATERAL 
MIGRATION

Oxbow

Unequal width



PIER SCOUR INFLUENCED BY LATERAL 
MIGRATION EXAMPLE

Wall Pier



PIER SCOUR INFLUENCED BY LATERAL 
MIGRATION EXAMPLE

Downstream 
Deposition

Flow



 NBI Program Metric 18 
Compliance

 Code of Federal 
Regulations 23 CFR Part 
650

REQUIREMENTS



 Protect structures and the 
traveling public

 NBI Program Metric 18 
Compliance

 Code of Federal 
Regulations 23 CFR Part 
650

REQUIREMENTS



 Definition: Provide guidance for scour critical and unknown 
foundation bridges before, during, and after flood events

 Purpose: Protect structures and the traveling public and meet 
FHWA requirements

 Includes:

PLANS OF ACTION IN NORTH DAKOTA

General Information

NBI Coding and Scour Vulnerability

Flood Monitoring

Bridge Closure and Detour Routes

Points of Contact

Post Flood Inspections



PLANS OF ACTION IN NORTH DAKOTA

ImplementationPreparationCategorizationRisk Assessment1 2 3 4



NDDOT RISK 
ASSESSMENT

High Risk Low Risk

Risk Assessment

1



 Based on risk
 3 Categories
 Flood Monitoring and Post Flood 

Inspection plan varies depending 
on category

 Detour routes for Category A and 
B only

POA CATEGORIZATION
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Category C
986 Bridges

• Low Risk AND ADT ≤ 50 OR
• Low Risk AND structure age 

≥ 75 years AND 
Channel/Channel Protect ≥ 6 
OR

• Low Risk AND pile type is 
steel or concrete

NDDOT POA CATEGORIZATION

Category A
127 Bridges

• High Risk OR
• Substructure Condition ≤ 3 or
• Scour Critical Rating ≤ 2 or
• Known Spread Footing or
• Current pile embedment < 

2/3 of Design pile 
embedment AND 
Channel/Channel Protection 
≤ 5

2

Category B
179 Bridges

• Low Risk AND
• Does not fall into Category A 

or C

Category C
986 Bridges

• Low Risk with low ADT
• Low Risk and probabilistically 

survived previous large 
events with no developing 
channel stability issues

• Low Risk and has steel or 
concrete piling

Category A
127 Bridges

• High Risk OR
• Bridges with observed 

stability issues OR
• Bridges with extensive scour 

that could lead to imminent 
failure OR

• Have spread footings or 
shallow pile embedment with 
poor channel protection 
condition



SCOUR CRITICAL CATEGORIZATION
2



SCOUR CRITICAL
2

A
22

B
33

C
20

Closed
9 15 County

5 City/Municipality
1 Park/Forest/Reservation
1 Other

33 County
0 City/Municipality
0 Park/Forest/Reservation
0 Other

9 County
0 City/Municipality

0 Park/Forest/Reservation
0 Other

0 County
0 City/Municipality

0 Park/Forest/Reservation
1 Other



UNKNOWN FOUNDATION CATEGORIZATION
2



UNKNOWN FOUNDATION
2

A
105

B
146

C
966

Closed
83

104 County
1 City/Municipality
0 Park/Forest/Reservation
0 Other

145 County
1 City/Municipality
0 Park/Forest/Reservation
0 Other

83 County
0 City/Municipality

0 Park/Forest/Reservation
0 Other

961 County
2 City/Municipality

3 Park/Forest/Reservation
0 Other



 POA Templates
 Monitoring varies based on 

category
 Completed By Bridge 

Owners
 Used by Bridge Owners

POA PREPARATION

3



 Bridge Scour POA Form
 Sent via email after training

 NDDOT will convert to a pdf 
form.

 POA Form for each structure
 Provided in the email

 Online forms

POA PREPARATION
3



 Step 1 (Categories A&B)
 Select County:

 Select Structure ID:
• POA Category will populate after 

structure is selected 

BRIDGE SCOUR POA FORM

3

 Step 2 (Categories A&B)
 Do you agree with the POA 

Category? 

 Describe detour route with brief text 
(No more than 250 characters)

Step 1

Step 2



 Step 3 (Categories A&B)
 POA Preparer Contact

 Who is filling out this form ?

BRIDGE SCOUR POA FORM

3

 Step 4 (Categories A&B)
 Flood Monitoring Contact

 When a triggering event occurs who is 
completing the monitoring form ?

 Step 5 (Categories A&B)
 Closure Contact List

 Local owner list of who needs to be 
contacted in the event of a closed 
structure ?

Step 3

Step 4

Step 5



 Step 1 (Category C)
 Select County & Structure IDs 

BRIDGE SCOUR POA FORM

3

 Step 2 (Categories C)
 Do you agree with the POA 

Category? 

Step 1

Step 2

EXAMPLE

 Step 3 (Categories C)
 POA Preparer Contact

 Who is filling out this form ?

 Step 4 (Categories C)
 Flood Monitoring Contact

 When a triggering event occurs who is 
completing the monitoring form ?

Step 3

Step 4

- If structures have different contact information for POA 
and monitoring (as listed below), select the applicable 
boxes and hit submit. Then, repeat the process for the 
other structures.



 Agency awareness of bridges with POAs
 Who? What? Where? Why? How?

 Manage Resources
 Staff, equipment, bridge priority

 Perform Flood Monitoring
 Documented POA related activities
 GIS Tool

 Monitoring Log

POA IMPLEMENTATION
4



1. National Weather 
Service Flood Warning 
Alert

2. Bridge locations
3. Rain radar

Link: Scour GIS tool

GIS TOOL

GIS Tool alerts Bridge Owner and Flood Response Group of 
NWS Flood Warning

Category A Category B Category C

Auto Requests 
Post Flood 
Inspection

Complete Flood 
Monitoring Log 

within 7 days

Complete Flood 
Monitoring Log 

within 24 hrs

Post Flood 
Scour Inspection 

during next 
Routine 

Inspection

Complete Flood 
Monitoring Log 

every 7 days 
until event ends

Complete Flood 
Monitoring Log 

every 24 hrs
until event ends

Post Flood 
Scour Inspection 
within 60 days 

of event ending

Post Flood 
Scour Inspection 
within 30 days 

of event ending
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NDDOT GIS MAP



NDDOT GIS MAP
Easy Access to Additional 
Information about Bridge
 Owner

 Scour Rating

 POA Category

 Link to POA

 Link to Monitoring Log



EMAIL ALERT: 



FLOOD MONITORING PROCESS
Triggering  Event

(NWS Flood Warning)

GIS Tool

(Compare NWS to 
Structure IDs)

Notification sent to 
LPA

Category A

During Event Flood 
Monitoring (within 24 

hrs)

Visual Inspection

(during & after event)

Affected NO

Complete Online 

Form

END

Affected YES

Close if Needed

Complete Online

Form

Inspection by 
consultant required 
before Reopening

Complete Online Form

Continue to Monitor 
thorughout flood 
(every 24 hours)

Fill out Online Form after 
each visit

Once Event ends, Flood 
Inspection within 30 Days 

(consultant contract)

END

Category B 
During Event Flood 

Monitoring (within 7 
days)

Visual Inspection

(during & after event)

Affected NO

Complete Online

Form

END

Affected YES

Close if Needed

Complete Online 

Form

Inspection by 
consulant required 
before Reopening 

Complete Online

Form

Continue to Monitor 
throughout flood 

(every 7 days)

Fill out Online Form after 
each visit

Once Event ends, Flood 
Inspection within 60 Days 

(consultant contract)

END

Notification sent to 
Consultant Inspectors

Category C

Defer Flood Inspection to 
time of Routine 

Inspection (consultant 
contract)

Inspector completes 
Flood Inspection at the 

time of Routine 
Inspection



CATEGORY A
(127 BRIDGES)

Category A
During Event Flood 

Monitoring (within 24 
hours)

Visual Inspection
(during & after event)

Affected NO

Complete Online Form

END

Affected YES

Close if Needed

Complete Online Form

Inspection by consultant 
required before 

Reopening 

Complete Online Form

Continue to Monitor 
throughout flood (every 

24 hours)

Fill out Online Form 
after each visit

Once Event ends, Flood 
Inspection within 30 

Days 
(consultant contract)

END



CATEGORY B
(179 BRIDGES)

Category B 
During Event Flood 

Monitoring (within 7 days)

Visual Inspection

(during & after event)

Affected NO

Complete Online Form

END

Affected YES

Close if Needed

Complete Online Form

Inspection by consulant 
required before 

Reopening 

Complete Online Form

Continue to Monitor 
throughout flood (every 7 

days)

Fill out Online Form after 
each visit

Once Event ends, Flood 
Inspection within 60 Days 
(consultant contract)

END



CATEGORY C
(986 BRIDGES)

Notification sent to 
Consultant Inspectors

Category C
Defer Flood Inspection to 
time of Routine Inspection 

(consultant contract)

Inspector completes Flood 
Inspection at the time of 

Routine Inspection



Visual check on the bridge as a result of flooding to:
 Document flood conditions and scour

 Determine if the bridge should be closed

 Comply with Metric 18 and POA

FLOOD MONITORING
4



Visual check on the bridge as a 
result of flooding to:
 Document flood conditions and 

scour

 Determine if the bridge should be 
closed

 Comply with Metric 18 and POA

 Trigger certified scour inspection

Link: https://www.forms.nd.gov/241985677401869

FLOOD MONITORING 
LOG

4



 High velocity flow impinging on abutments, piers, or 
embankments

 Visible damage to the bridge deck, low chord, or 
substructure

 Observed structure movement/settlement
 Overtopping of road or structure
 Debris accumulation
 If water is rising or receding

FLOOD MONITORING
4



MONITORING LOG



MONITORING LOG CONT. 



 Post Flood Inspection by Certified Bridge Inspectors
 Identify flood-related damage
 Piers, abutments, pilings, scour, approach roadways, & similar 

elements

 Condition changes directly caused by the flood event
 Minor defects from natural wear should be excluded

 Significant or Critical Findings that affect the safety

 Special attention to scour
 New channel profile, scour assessment, scour condition rating

POST FLOOD INSPECTION
4



 Need documentation showing POA’s are implemented
 Monitoring Log responses will be stored in a database/bridge 

file
 Post Flood inspections will be stored in InspectX
 Yearly QA reviews conducted by NDDOT to ensure 

compliance with Metric 18
 FHWA completes metric review to ensure compliance with 

CFR
 Ensures Owner takes required steps to protect traveling public 

NDDOT/FHWA INVOLVEMENT 
4



 Fill out POA Form (sent via email within the week)
 Review GIS site for impacted bridges
 Watch for Email Alerts (Triggering Event has Occurred)
 Begin Flood Monitoring (at frequency required)

 Fill out Monitoring Log after each visit

 Monitoring until the Flood has subsided

NEXT STEPS



Quest ions?


