
DAM SAFETY &

EARTHQUAKES

Earthquake Summit 2024

Lucas A. Krumwiede, P.E.

Dam Safety Program Manager

USACE – St. Louis District

21 March 2024



2

• What is a Dam?

• What is Dam Safety and why do we need it?

• USACE Dam Safety Program

• Inspections and Assessments

• Earthquake impact zone

AGENDA
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• A dam is a structure that is built across a river or body of water to hold, 

divert, or regulate water. Often the body of water stored behind a dam 

is referred to as the reservoir or lake.

WHAT IS A DAM?
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WHAT IS DAM SAFETY?
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WHY DO WE NEED DAM SAFETY?

1976 Teton Dam
• Internal erosion

• Killed 11 people and 16,000 livestock

• Total damages and claims up to $2B

2005 Taum Sauk Reservoir
• Overtopping

• Zero fatalities

• $650M+ in reconstruction and fines

BECAUSE DAMS CAN FAIL!
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Question:

What kinds of potential 

failures do you see?

-Inadequate maintenance

-Cracking

-Overtopping

-Structural failure

-Seepage and piping

-Stability failure
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RECENT DAM CRISIS IN THE U.S.

2017 Oroville Dam
• Spillway chute erosion
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RECENT DAM FAILURE IN THE U.S.

2020 Edenville Dam
• Static Liquefaction

8 seconds later 36 seconds later
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DAM SAFETY IMPROVEMENTS SPURRED BY FAILURE

1889 South Fork Dam, PA

1928 St. Frances Dam, CA

1972 Buffalo Ck Dam, WV

1972 Canyon Lake Dam, SD

1976 Teton Dam, ID

1977 Laurel Run Dam, PA

1977 Kelly Barnes Dam, GA

No Legislation, 2000 Dead

CA Initiates the Dam Safety Program

Congress passes National Dam 

Inspection Act of 1972

Reclamation Safety of Dams

1979 Federal Guidelines for Dam 

Safety passed, FEMA officially 

created
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• Initiated in April 1977 by an Ad Hoc Interagency 

Committee (FCCSET)

• Published in June 1979
• Most recently updated in December 2023

• Provide the Standard for Federal Agency Programs:
• Establish a dam safety officer and staff

• Update inventory of dams

• Document design criteria and construction activities

• Prepare initial reservoir filling plans and reservoir 

regulation criteria

• Maintain training and awareness

• Prepare and maintain EAP for each dam

• Establish a program of periodic inspections

• Monitor and evaluate performance of each dam

FEDERAL GUIDELINES FOR DAM SAFETY
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HOW MANY DAMS ARE THERE IN THE US?
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HOW MANY DAMS DOES USACE OWN?
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• USACE is a self-regulated dam owner

• Policy: ER 1110-2-1156, Safety of Dams, Policies and Procedures

• Dam Benefits: 
• Flood Risk Management

• Navigation

• Water Supply

• Hydropower

• Environmental Stewardship

• Fish and Wildlife Conservation

• Recreation 

USACE DAM SAFETY PROGRAM
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USACE

 DAM SAFETY 

PROGRAM

Periodic      
Inspections

Annual 
Inspections 

Dam Safety 
Training 

Instrumentation 
Monitoring

Studies and 
Analysis

EAP Updates & 
Exercises 

Risk 
Assessments

Hydraulic Steel 
Structures
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• Dam Safety Inspections

• Risk Assessments (assignment 

of DSAC rating)
• Screening level

• Periodic Assessments

• Issue Evaluation Studies

• Dam Safety Modification Studies

INSPECTIONS AND ASSESSMENTS
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• Initial Inspection (after construction)

• Continuing Evaluation Inspections

• Intermediate, Annual, and Routine

• Periodic Inspections

• Special/Emergency Inspections

• Inspection team members

• Engineers
• Civil, Mechanical, Geotechnical, Structural, Hydraulic, Electrical

• Geologist

• Project Staff (very important!)

• Others

DAM SAFETY INSPECTIONS
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We are here for earthquakes!

ENOUGH DAM TALK
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USACE PUBLICATIONS
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SEISMIC HAZARD REGIONS
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• To be conducted if damage is observed, ground motion is felt at the 

dam, or in accordance with the following table:

SPECIAL POST-EARTHQUAKE INSPECTIONS

Earthquake 

Magnitude

Epicenter Distance From Dam (Miles)

(Inspect dam if epicenter is within this distance to dam)

4.0 30

5.0 60

6.0 125

7.0 250

8.0 375

8.5 500

ER 1110-2-1802
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• Inspection team deployed to site as soon as practicable when:
• PGA at project is greater than 0.15g

• Potential distress identified or potential impact to safe project operations

• Prioritization and timeliness of response
• Risk associated with loss of project purpose

• Project susceptibility to seismic damage

• PGA and magnitude/distance from epicenter

• Plan in place prior to an event (EAP)

• Visual Inspection checklists
• Project-specific (main features and appurtenant structures)

• Failure modes of concern

SPECIAL POST-EARTHQUAKE INSPECTIONS

Inspection Checklist

• Cracking

• Bulging

• Deformation

• Boils and seepage

• Misalignment

• Instrumentation
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Questions, Comments, or Discussion?

Thank you for your attention.
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