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Hazard Classification Overview
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Hazard Classifications

A Hazard Classification involves an evaluation of the area downstream from the dam that would be flooded if
the dam fails under clear weather conditions with the pool at maximum normal operating elevation. If the
flooding caused by the dam failure is likely to cause a loss of life, the dam or reservoir is classified as a High-
Hazard structure (Montana ARM 36.14.206).

Hazard Classification is based on consequences of dam failure, not the condition, probability, or risk of failure.

Spillway Erosion Incident at Sage Creek Dam, Petroleum County
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Hazard Classifications

High Hazard

Capacity is greater 
than 50 acre-feet

A loss of human life is 
likely to occur within 
the breach flooded 
area as a result of 

dam failure

Not High Hazard

Capacity is greater 
than 50 acre-feet

A loss of human life is 
not likely to occur as 
a result of dam failure

Dams with Under 50 
Acre-Feet of Storage

Hazard classification is 
not required

Dam owners still have 
responsibility

More information can 
be found on DNRC Dam 

Safety Small Dam 
Hazard Assessment 

Inventory 
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• Testalinden Dam in B.C. impounded 29 acre-feet at top-of-dam
• Dam was 2.5 m (8.2 ft) high

• Dam was approximately 4,921 feet above the Okanagan River 
Valley

• Higher than average snowpack in 2010 led to the dam 
overtopping both the dam and a downstream road before 
breaching two days later

• Dam was later found to have known deficits that were never 
addressed

• Damaged or destroyed 5 houses and caused over $20M CAD in 
losses
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Hazard Classifications

The purpose of a Hazard Classification is to determine if additional dam safety permits are required. 

Construction and 
Operating Permits

An Operation Permit 
is required for High 

Hazard dams

A Construction 
Permit is required for 
major construction 

activity on High 
Hazard dams

Five-Year Dam 
Evaluations

Comprehensive Five-
Year Dam Evaluation 
in compliance with 

DNRC Guidelines for 
High Hazard dams

Design Criteria

Must pass or safely 
store the Inflow 
Design Flood

Spillway sizing in 
accordance with 
Montana ARM 

36.14.502

Annual O&M 
Inspections

Annual walk over the 
dam and document 

condition of the dam

Instruction manual 
for O&M is required 
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Case Study: Ka Loko Dam (Hawai‘i)

Island of Kauai 

Constructed in 1890
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Ka Loko Dam FailureKa Loko Dam Failure

• Capacity of 1,200 acre-feet

• Classified as “Low Hazard”

• Capacity of 1,200 acre-feet

• Classified as “Low Hazard”
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Ka Loko Dam Failure

March 14, 2006 flood

Dam overtopped and failed

8 people killed
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Before
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After
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Ka Loko Dam FailureKa Loko Dam Failure



14

Ka Loko Dam FailureKa Loko Dam Failure
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Ka Loko Dam FailureKa Loko Dam Failure

No O&M Manual 

No Formal Inspections …

Little Maintenance … 

Unintended Modification ..

No enforcement … Helicopter Search for Survivors
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Case Study: Ka Loko Dam (Hawai‘i) – Key Takeaways

Proper hazard classification of dams is needed to guide 
an appropriate level of regulatory oversight and 
inspection.

The hazard classification of a dam can change over time 
due to downstream development.

Failure of dams (even small ones), can cause fatalities 
and extensive downstream damage.

Dam owners and engineers are liable for negligence 
leading to dam failure.   
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Regulatory Requirements
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What’s Changing?

Currently Technical Note 6 outlines steps for 
performing a breach analysis using HEC-HMS 
(1-Dimensional)

Guidance is being updated for performing a breach analysis 
using 2-dimensional modeling software, including the USACE 
Dam Screening Tool (DST)



20



21

Hazard Classifications - Montana ARM 36.14.206 Continued
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Hazard Classifications

If a repair or removal of a dam is planned, or there is obvious new downstream development, a new Hazard 
Classification Application is required, even if the dam was classified previously. 

Exceptions:

• If the dam is already classified as High Hazard, and there is no reason to believe this is changed, a new 
Classification is not required.

• If capacity and height of the dam is not being increased, there is no additional downstream development, and 
the original analysis is available for review, please contact your local dam safety Regional Engineer to 
discuss. Recent Red Tape Reduction Rule Changes gave DNRC the authority to waive the hazard 
classification requirement if it is clear the impact downstream is unchanged.
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Guidance Available Through DNRC
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Hazard Classification Basics

Guidelines for Conducting a Hazard 
Classification

- Breach Analysis Options

- Breach Parameters for 2D Models

- Using USACE’s Dam Screening Tool Software

Hazards

Advanced Modeling Scenarios

Updated document will be available in 2026

Technical Note 6 – Downstream Hazard 
Classification Procedures for Montana Dams
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Available as part of Technical Note 3 –
Guidelines for Emergency Action Plans and 
Inundation Maps 

- References and Additional Information

Developed by the Colorado Dam Safety 
Branch

- For small dams (under 10 feet) consider other 
methods

Froehlich Breach Parameter Spreadsheet
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Using U.S. Army Corps of Engineers 
Dam Screening Tool (DST) to perform a 
Hazard Classification Assessment
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Breach Analysis Options

Screening Level Breach 
Analysis

Appropriate when it seems readily 
apparent that no hazard exists 
downstream, and thus the dam 
hazard level is determined to be 

not-high hazard

An acceptable Screening Level 
Breach Analysis requires a 

sufficiently detailed justification of 
the hazard classification. If 

justification is not found, then a 
Standard Breach Analysis should 

be done

Standard Breach Analysis Advanced Breach Analysis

Recommend using USACE DST, a 
free web application (requires 

registration for login credentials)

Basic hydraulic modeling 
knowledge is required. Allows 

users to add terrain data, refine 
computational mesh, and simulate 

a wide range of dam breach 
scenarios

The 2026 National Structure 
Inventory (NSI) is integrated in the 

software

Recommend an experienced 
engineer or hydraulic modeler use 
USACE HEC-RAS (or other similar 

2D modeling software)

Can model complex scenarios, 
including dams in series, ring 

impoundments, highly variable 
flow patterns, skewed 

bridges/roadways
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Breach Analysis Options

Screening Level Breach 
Analysis

• Very steep channels where 
attenuation of the peak 
flood flow would be 
unlikely due to the 
momentum of the flood 
and lack of storage capacity 
in the floodplain

• Only downstream hazards 
are located at elevations 
well above the maximum 
possible stage of the breach 
flood

Standard Breach Analysis Advanced Breach Analysis

• General breach model that 
does not have complex 
structures or terrain 
downstream of floodplain

• Breach parameters are 
simple and model controls 
fall within the capabilities of 
DST

• Complex terrain or 
structures in the floodplain

• Complex failure modes, 
including failures in series 
or ring dikes

• If the results from DST seem 
unreasonable.



30

Caption Placeholder
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Caption Placeholder
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DST Flood Scenario Editor
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DST Flood Scenario Editor
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DST Flood Scenario Editor
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DST Flood Scenario Editor
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DST Flood Scenario Editor
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DST Flood Scenario Editor
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DST Flood Scenario Editor
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DST Flood Scenario Editor
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DST Inundation Results
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Advanced Breach Analyses
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Advanced Breach Analysis

HEC-RAS (Two-Dimensional Flow)

Current Version 7.0.1 (June 2026)
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RAS Mapper
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RAS Mapper
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Breach Location 1
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Breach Location 2
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Questions?


