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north side of the mountain

immediately followed by a large

lateral blast and the violent eruption Photo: Spirit Lake Tunnel April 2014. Invert of the tunnel has heaved up 2.4 feet decreas-
began The debris avalanche from the ing the hydraulic capacity of the outlet tunnel.

collapse of the mountain blocked the natural outlet of Spirit Lake and several other smaller tributary
streams to the North Fork Toutle River. A mudflow originated from the avalanche deposit flowed

further down the Toutle, Cowlitz Rivers and finally into the Columbia River. The continuing eruption
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deposited a loose mantling of volcanic ash on top of the avalanche deposit. By the time the eruption
ended, 230 square miles of land was devastated, Spirit Lake had risen over 200 feet, new lakes began to
form, downstream communities and transportation systems were damaged, and the Columbia River
deep water navigation channel was blocked stranding over thirty freighters.

The U.S. Army Corps of Engineers (Corps) was tasked to provide the engineering and construction to
assist in recovery efforts. This talk will highlight the Corps engineering response: from initial
emergency response, following recovery, today's (35 years later) current actions, and touch upon
possible future plans.

The initial emergency response began within days was to dredge and restore the Columbia River
channel to international shipping. Concurrently, the Corps began dredging the Cowlitz River and raise
levees to restore flood protection to the communities along the lower Cowlitz River. Once these
immediate emergency responses were completed, the Corps began to reconnect the blocked drainages
to reduce the downstream flood risk due to filling and eventual overtopping and breaching of the newly
forming lakes. The first of these efforts were the construction of permanent outlet channels for both
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“Keen observation is at
least as necessary as

penetrating analysis™

Karl Terzaghi

Mount St. Helens Volcanic Eruption: Past, Present and
Future Engineering Responses (continued)

South Castle and Coldwater Lakes. In addition, an emergency pumping facility was constructed to
stabilize the level of Spirit Lake to prevent overtopping until a permanent outlet tunnel could be
constructed. Spirit Lake outlet tunnel was constructed under emergency condition. Once the lakes and
river system were stabilized, the Corps constructed a large sediment retention structure downstream of
the avalanche deposit to slow and contain sediments moving down the river. This effort was to reduce
the dredging required downstream to maintain flood protection and navigation.

After 25 years, the Toutle River Sediment Retention Structure (SRS) has been completely filled to the
spillway crest trapping over 100 million cubic yards of sediments. The Corps continuing role has been
to review the expected sediment transport as part of a limited reevaluation study using multiple methods
for the management of long-term sediment transport. One component of the plan is to increase the SRS
storage capacity by raising the spillway crest. The SRS spillway is designed to safely pass the Probable
Maximum Flood/Probable Maximum Mudflow. The U.S. Geological Survey, using the latest analytical
tools, reevaluated the size of the design mudflows. Reevaluation has lead to a better understanding of
the mudflow size and risk. Better understanding has increased the confidence in raising the spillway in
seven foot increments beginning in 2012. Ultimately, the spillway may be raised up to 30 feet. This
has allowed the Corps to incrementally increase sediment storage capacity. In addition, the Corps has
experimented with a variety of low environmental impact woody debris grade building structures to
slow river flow to enhance deposition of sediments to reduce sediment transport downstream.

Since completion, the tunnel has routinely been inspected, leading to several repairs. Recently, the
2014 inspections showed significant ground movement which has reduced the tunnel’s hydraulic
capacity. Working with the US Forest Service, the Corps has designed and awarded a contract for
interim repairs to the tunnel. This work is scheduled to be completed in early 2016.

In the future, the Corps and the Forest Service will be working on a long-term plan for the Spirit Lake
Outlet. The shape of the permanent solution has not been formulated yet but it could involve
reconstruction of a portion of the tunnel or even construction of a new natural river outlet over the
debris avalanche.

Bio: David Scofield

David Scofield is a senior engineer with the Portland District, U.S. Army Corps of Engineers working
in the Geotechnical Design Section. He has degrees in Geology and Civil Engineering and is a licensed
Civil Engineer and Engineering Geologist. He has 40 years of professional experience with 26 years
with the Corps of Engineers working on large complex civil works projects in Oregon and Washington.
Some of the major projects he has been involved in are Applegate Dam, Bonneville second powerhouse
and navigation lock, Fern Ridge Dam emergency repairs, John Day lock repairs, and Mount St. Helens
volcano recovery. Mr. Scofield has spent about 3 years working on various aspects of Mount St. Helens
investigating the Spirit Lake debris blockage, Spirit Lake Outlet Tunnel, and Toutle River Sediment
Retention Structure. Since 2008, he has been extensively involved in the Corps dam safety risk
assessment program serving five years on risk cadre traveling across the nation conducting evaluations
of dams. For the last three years, he has focused on risk evaluation studies of Portland District dams.
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“The earth is large and

old enough to teach us
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Hans Cloos

Message from the Chair

Thanks to everyone who attended the October meeting. A special thanks to Interim State Geologist lan
Madin for his “State of DOGAMI” presentation. Those in attendance were very interested to hear
about the financial and administrative challenges facing lan and the agency over the past year, as well
as the tough decisions concerning business practices that had to be made, such as eliminating the Nature
of the Northwest store. Also of interest was the array of projects and services that DOGAMI has in the
works to help Oregon plan for natural hazards and responsibly develop resources. They’ve had a lot to
overcome, but those of us in the audience felt a strong sense of relief to know that DOGAMI is now on
a sound financial footing for the next biennium, and we were very grateful to lan for taking on this
immense leadership challenge.

The October meeting was also well attended by students from the AEG Portland State University (PSU)
Student Chapter. At a recent career fair, Chapter President Bryan Allen helped to sign up 40 new
student members, so we anticipate seeing a vibrant group of future geologists at our meetings this year!
We look forward to collaboration with the PSU Student Chapter throughout the 2015/2016 season, as
well as with other AEG Student Members in Oregon. The Oregon Section will offer some terrific
opportunities for students this year, including Student Night awards and scholarships for 2 students to
attend next year’s AEG Annual Meeting in Kona, Hawaii!

I look forward to seeing you on Tuesday, November 17th at Ernesto’s Italian Restaurant when we
welcome former Oregon Section Chair Dave Scofield of the US Army Corps of Engineers. Dave will
present some intriguing examples of the work that the Corps has been involved with in the area
surrounding Mount St. Helens and the associated geotechnical challenges. The talk promises to be
interesting, so | hope you’ll join me at Ernesto’s!

See you soon,

Adam Reese, CEG
Oregon AEG Section Chair

Photo of the Month Courtesy of Adam Reese

Employees of Apex Companies, LLC and Texas Tech University deploy passive sediment porewater sampling equipment in the Lower
Columbia Slough (Portland, Oregon). The sampling was performed in preparation for sediment remediation as a baseline for evaluation of
activated carbon amendment performance.
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Section Officers & Committee Chairs

Chair: Program Chair: Legislature Chair:
Adam Reese Michael Marshall Could Be Vacant
Apex Companies, LLC GRI You?
AReese@apexcos.com mmarshall@gri.com
Chair Elect: Field-Trip Chair: Visiting Professional Pro-
Stephen Hay Erin Dunbar Could Be gram (VPP) Chair:
Oregon Department of Transportation dunbar.erin@gmail.com You ? Vacant
Stephen.HAY @odot.state.or.us l
Treasurer: Membership Chair: Newsletter Editor:
Mark Swank Ruth Wilmoth Scott Braunsten
PBS Engineering and Environmental Columbia Geotechnical, Inc. PBS Engineering and Environmental
mark.swank@pbsenv.com ruthwilmoth@comcast.net scott.braunsten@pbsenv.com
Secretary: Webpage Editor:
Chris Humphrey The Oregon Section is also on Keith Olson
US Army Corps of Engineers the web at PRISM Climate Group, NACSE,
geohumphrey@yahoo.com hﬂp://www.aeg oregon.org Oosu
National AEG webpage: olsonke@nacse.org
http://aegweb.org
Past Chair: PSU Student Chapter President:
Linda Mark Subscribe to the newsletter by sending any e-mail to Bryan Allen

aegoregon-subscribe@groups.electricembers.net

ESA Vigil-Agrimis Portland State University

Imark@esassoc.com bryan23@pdx.edu

The Oregon Section Newsletter

OREGON SECTION AEG NEWSLETTER is published monthly from September through May.
Subscriptions are for members of AEG affiliated with the Oregon Section or other Sections, and other
interested people who have requested and paid a local subscription fee of $10.00. E-mail subscriptions
are free. News items are invited and should be sent to: Scott Braunsten, OR Section AEG Newsletter
Editor, PBS Engineering and Environmental, 4412 SW Corbett Avenue, Portland, OR 97239, e-mail:
scott.braunsten@pbsenv.com, phone (503) 417-7737. Electronic media is preferred. Deadline for
submittal is the 25th of the month. Advertising: business card $100/yr; ¥4 page $200/yr; % page $350/
yr; 1 page $450/yr. Please notify Scott if you have a change to your email or mailing address.

The Association of Engineering Geologists (AEG) contributes to its members' professional success and
the public welfare by providing leadership, advocacy, and applied research in environmental and
engineering geology. AEG's values are based on the belief that its members have a responsibility to
assume stewardship over their fields of expertise. AEG is the acknowledged international leader in
environmental and engineering geology, and is greatly respected for its stewardship of the profession.




