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AGENDA – Seismic Hazards Assessment (SHA)

Methodology
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Future work
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FERC Part 12D Authority

Hammurabi Code (Babylon, 1792-1750 BC)

CFR Title 18, Part 12D https://www.ecfr.gov/current/title-
18/chapter-I/subchapter-B/part-12/subpart-D

32.8’ high or 2000 acre*ft impoundment and high-hazard 
or otherwise…

high-hazard designation is derived from the probable 
loss of a single life downstream

FERC Engineering guidelines – Chapter 16 Reference 
https://hydro.org/wp-content/uploads/2020/09/20200716-
3075_13073592.pdf
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FERC Part 12D Process

Schedule issued by FERC (18 months)
Comprehensive Assessment (CA)
Periodic Inspection (PI)

Nominate Independent Consultant (IC)
Submit Inspection Plan (6 months prior to inspection)
Write pre-inspection preparation report (PIPR) from 

available material
Perform Site Inspection
Conduct Potential Failure Mode Analysis (PFMA)
Complete the Level 2 Risk Analysis (L2RA)
Comprehensive Assessment Report (CAR)
Plan and Schedule to address recommendations
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FERC Part 12D Process
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5 + 10 year cycle of review of NID Dams
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Potential Failure Mode Analysis (PFMA)

Purpose – PFMA is a process to systematically 
identify, describe, and evaluate the ways in which
a dam and its appurtenant structures could fail 
under postulated loading conditions. The PFMA is
intended to provide an understanding of how and
why a specific dam may fail by looking at the 
unique attributes of that dam, understanding the
conditions the dam is anticipated to operate
within, identifying the signs that something is
wrong, understanding the specific hazards
imposed by the dam, and being prepared for the
unexpected behavior that leads to failure.
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Potential Failure Mode Analysis (PFMA)

Utilizes negative thinking – list all the ways the system
could break

Failure – Defined as the unintended release of 
water, or when a component does not operate
when needed.

• Hydrology
• Construction materials and methods
• Geology and foundation conditions
• Facility Attributes – gates and valves
• Maintenance and operations of the facility
• Location – seismic setting

Does not consider consequences of failure
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Potential Failure Methods Analysis (PFMA)

Brainstorm All Failure Modes
Screen out negligible, physically impossible PFMs
Fully Develop remaining PFMs
Determine PLL or Damage
Sort out Asset Management
Carry forward for Risk Scoring
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Each Potential Failure Mode requires:

Identify initiating condition (Flood, Seismic, Normal)
Identify the initiation of the failure
Identify each step of progression in failure
Identify if intervention is unsuccessful
Show method of ultimate failure
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Jackson Meadows Dam (2026 CA)
PFMA Results

179 candidate PFMs developed
106 PFMs judged negligible
13 PFMs ruled out
33 PFMs considered Asset Management
3 PFMs financial/damage state
24 PFMs carried forward into risk analysis
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Level 2 Risk Analysis (L2RA)

Product of probability and consequences

Probability is the likelihood of each step of 
failure mode occurring, multiplied together.

Consequences are estimated from inundation 
maps, the timing of the inundation and 
response, and is reported in Probable 
Loss of Life (PLL) on a logarithmic scale.
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Development of Farmer
(FN) Curve

Combines Frequency (F) of
adverse outcomes with
consequences (N) in
logarithmic scale chart

Vertical Axis – Probability

Horizontal Axis - Consequences
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Results

PFMA report
Frequency/Consequences Graphs
Recommendations for risk reduction
Recommendation for future work 
2026 Reports filed with FERC

• No failure modes in progress

• Safe for continued operation
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Seismic Hazards Assessment (SHA)- Methodology

Review previous SHA
AECOM performed prior analysis in 2018
LCI performed 2022 analysis

Previous reports did not contain probability analysis

Perform updated SHA 
GFT performed in 2025

Compare Peak Ground Acceleration (PGA)

Apply to structures, including deformation
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Seismic Hazards Assessment - Scope

9 Earth embankment dams

1 Concrete arch dam
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SHA - Results

Values are in units of Peak Ground Acceleration (PGA) 
where 1.00 = acceleration from gravity 18
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SHA – Results for Embankment Dams

For the embankment dams the seismic displacement 
increased due to the increased seismic load

Although displacements are higher, none exceed 
available freeboard

The larges displacement was 32 inches on Scotts Flat Dam.
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SHA – Results for Concrete Arch Dam 
Bowman South Dam

• Utilized previous finite element analysis
• Updated demand PGA from 0.25g to 0.40g
• Demand stress approaches capacity of concrete

in tension
• Candidate for reanalysis, performs satisfactorily 

for the 1,300 year return period loading

IC recommendation to complete further detailed
analysis
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Questions
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