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• Evaluate emergency response and incident management actions during a dam 
safety incident, including approaches used when a formal Emergency Action 
Plan (EAP) is not yet in place.

• Recognize the role of transparent, frequent, and consistent communication in 
building trust among project partners, emergency responders, stakeholders, 
and the public during an evolving dam safety emergency, and during recovery.

• Identify embankment and drainage system features susceptible to internal 
erosion and understand the importance of routine monitoring to understand if 
there are early warning signs of developing distress.

Objectives



Dam Background



Upstream

Downstream

Site Overview



• Main Drain: 12-inch perforated 
CMP near the embankment 
center

• Left Abutment Drain: 10-inch 
CMP (no perforations) 
intercepting a gravel and sand 
zone during construction

• Conduit Drain: Constructed 
beneath the outlet conduit, 
connecting to the main drain

Plan View – Original Drainage Systems



Cross-Sectional View of Embankment



Geology/Foundation

1935 Geologic Report1956 Montana Bureau of Mines and Geology Map



Incident & Emergency 
Response





• June 30: Volunteer campground host 
observes cloudy seepage 

• DNRC & County Sheriff are notified 

• July 1: Downstream beaver dam removed 

• July 2: Campground closed & emergency 
telephone tree developed

• Advisory Notice to residents downstream

• July 3: Investigations into the drain begin. 

• Obstructions found 38’ from the end of pipe

• Cloudy seepage slowing

Initial Emergency & Response 





• July 4: 6-ft diameter sinkhole develops on 
the downstream slope.

• Spikes in cloudy seepage are observed

• Water releases are increased through the 
outlet (concerns of cavitation and erosion 
must be balanced)

• Voluntary Evacuations are recommended 
given the holiday and influx of people in the 
area

Emergency & Response



• July 5: Mandatory evacuation for 20 miles 
downstream 

Emergency & Response





• No alternate EOC was available 
due to lack of funding

• Not enough knowledge of potential 
inundation area

• Coordination with transportation 
issues with local transport 
companies should happen

• Lack of an EAP 

Review of Emergency Response Findings (July 7)





Internal Erosion Mechanism – Internal Migration/Stoping

USACE Best Practices



Site Investigations



• Mobilized by mid-July 

• Seepage and Drainage 
Monitoring (PZs and Weirs)

• Geotech Drilling Program

• Test Pits

• Excavation of Failed Drain

• Cleaning and Inspection of 
Main Drain & Left Abutment 
Drain

• Visual Inspection of Outlet 
Conduit 

Site Investigations





Remedial Measures & 
Construction



• Expedited design and 
construction schedule to finish 
construction by winter for re-
fill in the Spring

• Two 10-hour shifts each day

• Design and Construction 
concurrently

Construction Timeline



• Fully replace main drain

• Cured-in-place liner in 
left abutment drain

• Ten Relief Wells

• Seepage collection 
system

• Upstream, right 
abutment clay blanket

• Grouted outlet channel

• Downstream toe berm

• Automated 
Instrumentation 
Monitoring (Early 
Warning System)

• First Fill Plan

Remedial Measures







Public Involvement During Construction



Final Situation Report



Lessons Learned & 
Conclusions



• EAPs, inundation mapping, and monitoring systems are essential and should 
be implemented proactively. 

• Routine inspections, surveillance, and prompt reporting are critical for early 
problem detection.

• Dam Safety Professionals should think about what features in their dam are 
susceptible to performance issues and routinely look for signs.

• Public observations can play a vital role, especially at remote dams.

• Frequent, transparent communication builds trust and supports effective 
emergency response.

• Strong coordination among agencies/partners improves emergency outcomes.

Lessons Learned



• The 1996 response was viewed as appropriate and effective by participating 
engineers.

• The incident accelerated dam safety and emergency preparedness 
improvements already underway.

• Early detection, rapid response, and coordinated actions prevented a potential 
dam failure.

• It is important to understand features that are constructed within dams and their 
susceptibility to poor performance (CMPs, seepage collars, etc.).

Conclusions
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