
Spirit Lake Outflow

Mount St. Helens’ 1980 eruption 
expelled 3.3 billion cubic yards in 
the largest landslide recorded in 

Earth’s history.

In the volcano’s path

A changing landscape & need for change

A massive debris avalanche during the 1980 eruption of Mount St. Helens 
blocked Spirit Lake’s natural outflow and created Castle and Coldwater Lakes. 
With the threat of debris blockage failures that would cause extensive flood-
ing in the Toutle, Cowlitz, and Columbia Rivers, U.S. Army Corps of Engineers 
(USACE) mobilized pumping of Spirit Lake and constructed engineered channels 
from the new lakes into the Toutle River. 

In 1985, at a cost of $13.5 million, the USACE constructed a 1.6 mile eleven foot 
diameter tunnel and turned it over to the U.S. Forest Service to manage. The 
tunnel keeps the four square mile lake from overtopping the landslide debris 
and volcanic material blockage. With 50,000 people downstream and billions of 
dollars of commerce and property at stake, the U.S. Forest Service manages 
Spirit Lake outflow to reduce risks and avert wide-sweeping effects to 
downstream communities.

An unstable and dynamic landscape are affecting the integrity of the tunnel and 
outflow of Spirit Lake. More than thirty years after tunnel construction, the For-
est Service is investing millions of dollars to replace the tunnel slide gate, repair 
problematic areas inside the tunnel and to conduct baseline seismic, geologic, 
hydrologic and volcanic studies. Tunnel repair costs in the last three years alone 
have added up to more than $12 million and continue to rise.
It will require significant investments from the Forest Service and our partners 
to utilize the latest science, engineering, and public involvement to plan and 
construct a long-term resilient outflow to reduce risk in the Columbia, Cowlitz 
and Toutle River system.
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In 2017, the National Academies of Science, Engineering and Medicine (NASEM) 
issued a consensus study report on Spirit Lake and the Toutle River system. They 
determined a long term management solution was needed to better address 
current and future risks associated with the outflow. NASEM also identified 
the need to include broader participation by groups and parties whose safety, 
livelihood, and quality of life are affected by the decisions made on the lake and 
within the river system.  

The NASEM report highlighted concerns with the tunnel system at Spirit Lake 
including lack of a backup system in case of tunnel failure, and operational risk 
associated with potential repairs to the closed tunnel during a prolonged rain 
event leading to lake level rise.  The Gifford Pinchot National Forest plans to 
complete an environmental analysis to address these issues. This year, the For-
est is initiating stakeholder engagement sessions with federal, state, local and 
tribal stakeholders. Determining the values and benefits on the landscape will 
allow the Forest Service to discuss potential tradeoffs with stakeholders and will 
help develop the proposed action. The formal National Environmental Policy Act 
(NEPA) process will begin spring of 2019. 

The NASEM report outlined the need to create a multi-jurisdictional consortium 
of local, state, and federal agencies to address management solutions within 
the Toutle River system. The Gifford Pinchot National Forest is working with 
Washington State Academy of Sciences and the Ruckelshaus Center to foster 
interest and participation in the consortium. In 2018, the Ruckelshaus Center 
will conduct a situation assessment consisting of a series of semi-structured 
interviews with a range of involved parties to understand interests, challenges, 
and opportunities.  

Currently, maintenance workers and 
equipment arrive by helicopter.

Access to operate and maintain 
infrastructure is limited.
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