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4 Dams (3 FERC, 1 State) 4 Dams (3 FERC, 1 State) 

2,000 MW of Generating Capacity 2,000 MW of Generating Capacity 

Second largest nonSecond largest non--Federal Federal 
hydroelectric producer in the U.S.hydroelectric producer in the U.S.

Brief Description of Who We AreBrief Description of Who We Are
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5050--year Habitat Conservation Plansyear Habitat Conservation Plans

All environmental goals are met without All environmental goals are met without 
reducing dam safetyreducing dam safety

All dam safety goals are met in an All dam safety goals are met in an 
environmentally responsible mannerenvironmentally responsible manner

Brief Description of Who We AreBrief Description of Who We Are
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Potential Failure Modes Analysis (PFMA)Potential Failure Modes Analysis (PFMA)

18 CFR Part 12D Dam Inspection18 CFR Part 12D Dam Inspection18 CFR Part 12D Dam Inspection

Description and What’s Different

Look for General Groups of Causal Factors

Consider Dam Characteristics

Assess and Systematically Reduce Risk

Description and WhatDescription and What’’s Differents Different

Look for General Groups of Causal FactorsLook for General Groups of Causal Factors

Consider Dam CharacteristicsConsider Dam Characteristics

Assess and Systematically Reduce RiskAssess and Systematically Reduce Risk
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PFMA: Why?PFMA: Why?
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““Monitoring of every dam is mandatory because dams Monitoring of every dam is mandatory because dams 

change with age and may develop defects. change with age and may develop defects. 

There is no substitute for systematic and intelligent There is no substitute for systematic and intelligent 

surveillance.surveillance. ”” Dr. Ralph Peck ICOLD Conference Sept 2000Dr. Ralph Peck ICOLD Conference Sept 2000



Regional Causal FactorsRegional Causal Factors

6December 5, 2008 FERC Dam Safety Conference

Large basin with 
seismic, flooding, 
security, and 
environmental issues

No excuses – safely 
pass floods, safely 
withstand earthquakes, 
robust security plans



PFMA: Consider Unique Dam CharacteristicsPFMA: Consider Unique Dam Characteristics
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Dam Specific Causal FactorsDam Specific Causal Factors

Aging mechanical 
systems

Operational mistake

Lack of succession 
planning



Surveillance and Monitoring ProgramSurveillance and Monitoring Program

Incorporating Incorporating PFMsPFMs 
For Risk ReductionFor Risk Reduction

Strain Gages
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Correlation Between Gate Deflection and Bushing PerformanceCorrelation Between Gate Deflection and Bushing Performance

Incorporating Incorporating PFMsPFMs
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1Pin friction coefficient determined from strain gage testing and computer modeling.

Limiting Value



Corporate Prioritization ProcessCorporate Prioritization Process

Priority 1Priority 1:: Projects that must be expedited to:
Comply with safety, environmental or FERC regulations; 
Avoid loss of life or property; 
Avoid loss of production, distribution, water supply, 
communications or network capability

Priority 2Priority 2:: Projects that:
Provide a significant, positive impact on the reliability of services

Priority 3Priority 3:: Projects that:
Provide a positive impact on the cost of power;
Preserve essential equipment

Priority 4Priority 4:: Projects that:
Enhance functionality;
Have value or benefits that can’t be quantified; 
Have a low return on investment
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Collaborating with OthersCollaborating with Others

– FERC

– US Bureau of Reclamation

– US Army Corps of Engineers

– Chelan County PUD

– Washington State Patrol

– Douglas County PUD

– Grant County PUD

– FEMA

– Chelan County Sheriff

– Avista Utilities

– Seattle City Light

– Bonneville Power Administration
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Focus attention on the potential failure 
modes for any specific/unique dam

Design the Surveillance and Monitoring 
Plan to address the specific PFMs

Develop risk reduction measures to reduce 
the potential for failure

Use major findings and understanding from 
the PFMA to help guide future annual, 
daily, and Part-12 inspections

SummarySummary
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Potential Failure Modes AnalysisPotential Failure Modes AnalysisPotential Failure Modes Analysis



Dam Safety is Appropriately the 
Responsibility of the Dam Owner

Understanding of PFMs and 
Surveillance/Monitoring

Qualified Staff

Corporate Commitment for Dam Safety

Clear Understanding and Respect for 
Regulatory Dam Safety Requirements

SummarySummary
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Owner’s Dam Safety ProgramOwnerOwner’’s Dam Safety Programs Dam Safety Program



Bill Christman, P.E.Bill Christman, P.E.

bill.christman@chelanpud.orgbill.christman@chelanpud.org

509509--661661--42834283

ContactContact
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