
21st Century Hydrology for Dams

85th Annual Meeting
Association of Western State Engineers

September 25, 2012

Tim Gokie, P.E.
Dam Safety Engineer

NE Department of Natural Resources
tim.gokie@nebraska.gov



Emerging Methodologies

• Incremental Design 
Analysis



Emerging Methodologies

• Incremental Design 
Analysis

• Risk Analysis



Emerging Methodologies

• Incremental Design 
Analysis

• Risk Analysis
• Physical Based Model 

for Embankment 
Overtopping and 
Erosion



Emerging Methodologies

• Incremental Design 
Analysis

• Risk Analysis
• Physical Based Model 

for Embankment 
Overtopping and 
Erosion

• Paleoflood Hydrology



Emerging Methodologies

• Incremental Design 
Analysis

• Risk Analysis
• Physical Based Model 

for Embankment 
Overtopping and 
Erosion

• Paleoflood Hydrology
• Site Specific PMPs 



21st Century Technology

• Geographic 
Information Systems 
(GIS)



21st Century Technology

• Geographic 
Information Systems 
(GIS)

• LiDAR



21st Century Technology

• Geographic 
Information Systems 
(GIS)

• LiDAR
• 2D Hydrology 



21st Century Technology

• Geographic 
Information Systems 
(GIS)

• LiDAR
• 2D Hydrology 
• 2D Hydrualics



Current Issues



Current Issues



Current Issues

“Over the past six years, for 
every deficient, high hazard 

potential dam
repaired, nearly two more 
were declared deficient.”
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FEMA’s new guidance to 
states will include provisions 

to allow risk assessment 
when selecting the 

appropriate inflow design 
floods for dams.



Risk Analysis

Annual Risk of Death

• Any Accident (1 in 2,500)
• Hospital Infection (1 in 3,000)
• Car Accident (1 in 8,000)



Broadly Accepted and Tolerable Risk

• Broadly Acceptable Risk
• Tolerable Risk - People are 

prepared to accept risk to secure 
benefits
– Risks are properly assessed and 

managed
– Risks are reduced to  as low as 

reasonably practicable (ALARP)
– Risks are periodically reviewed
– Requires ongoing review and 

management
courtesy USACE
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Risk (1 in 1,000 chance of 100 lives lost) (0.1 lives per year)

= 
Probability of Event (1 in 100)

X
Probability of Failure Given Such an Event (1 in 10)

X 
Consequences  (100 lives lost)
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Embankment Erosion Analysis

• Agriculture Research 
Service (ARS)

• NRCS

Courtesy: ARS



Embankment Overtopping



Dam Breach



Breach Erosion Model
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