Raging Flood Waters Driven by Climate Change Threaten Trans-Alaska Pipeline
by David Hasemyer
Oct. 12, 2021 (abridged) – It rained hard at the headwaters of the Sagavanirktok River in northern Alaska’s Brooks Range late in the summer of 2019, an unusually harsh downpour that was likely supercharged by climate change. 
The Sag, as it’s commonly called, swelled and began to tear at its banks, gnawing away at the tundra.  Chucks of earth crumpled into the churning water 22 miles south of Prudhoe Bay. 
In August, the surging water jumped the riverbank and chewed away 100 feet of the land on the west side of the Sag, to within 30 feet of a buried segment of the Trans-Alaska Pipeline.  The 4-foot diameter conduit carries an average of 20 million gallons of crude oil a day from the Prudhoe Bay oil fields. 
2 months after the flood, that close call prompted the Alyeska Pipeline Service Company, a syndicate of oil companies that owns and operates the Trans-Alaska Pipeline System (TAPS), to seek state authorization to fortify the banks of the Sag to protect the pipeline from floodwaters. 
But since then, the flood threat has grown, spurring Alyeska to seek authorization to build 3 massive flood control walls along other sections of the river “to protect TAPS from current and future flood events.”
The increasing urgency to fortify sections of pipeline against thrashing floodwaters foreshadows what scientists, pipeline consultants, and environmental advocates say is a future in which infrastructure like the Trans-Alaska Pipeline will face increasing assaults driven by the warming climate, such as floods, wildfire, thawing permafrost and sea level rise.  It’s time that mitigation measures are charted into the future, they say, rather than applied like band aids as the damages materialize.
Alyeska also is in the midst of a project to install ground chillers below an elevated segment of the pipeline 57 miles northwest of Fairbanks, to halt the thaw of permafrost that has deformed several of the braces holding up the pipeline.
Flooding along the 800-mile route of the Trans-Alaska Pipeline has intensified, as rising temperatures hasten snowmelt and amplify rainfall surges.  Rivers paralleling the pipeline are reaching higher levels for longer periods, increasing their potential to washout the pipeline and touching off frantic fights to prevent their churning waters from reaching it....
Climate Change Wasn’t Factored Into the Pipeline’s Design
The Trans-Alaska Pipeline was designed and constructed in the mid-1970s.  It travels from Prudhoe Bay in Northern Alaska to the terminal near Valdez, at the head of Prince William Sound.  The pipeline, either elevated above the ground or buried beneath it, hugs more than 34 major rivers and streams, sometimes running parallel to river floodplains for significant distances.
The pipeline has been praised by state officials, academics and pipeline consultants for its “robust” design intended to endure severe environmental conditions.  Safeguards such as spur dikes to deflect rivers away from the pipeline anticipated the potential for erosion to damage it.
Climate change was a nascent issue at the time, after President Lyndon Johnson’s science advisory committee that made an early connection in 1965 between atmospheric CO2 and warming global temperatures.  Yet any discussion of climate change was absent in multiple federal environmental reviews of the pipeline.
Today, Alaska is one of the fastest warming regions on Earth, heating up faster than any other U.S. state, according to the 4th National Climate Assessment, released in 2018.  By the middle of the century, the state’s highest daily maximum temperature could increase between 4 and 8°F.
“There was absolutely no thought given to climate impacts, future or present,” said Jim Moorman, a former attorney for the Wilderness Society who won a court order in 1970 that set the stage for more extensive environmental review under the newly enshrined National Environmental Policy Act.  “All that mattered was getting it done fast and cheap.”
Dan Lawn, an engineer who worked on the construction of the Valdez terminal and southern section of the pipeline in the early 1970s, said it was impossible to anticipate the stresses put on the pipeline today by climate change....
In 2019, the Floods Came
For Alyeska, 2019 was the year of the flood.
The surging waters began in March when Alyeska confronted flooding on the Lowe River near the pipeline’s terminus in Valdez.  The river had steadily eroded some 300 feet of bank in the direction of a section of the buried pipeline, generating a request by Alyeska to add a wall of riprap—a combination of rock and gravel—to “mitigate further erosion and exposure of the pipeline.”
Then, in May, Alyeska found itself in a pitched battle for 5 days to save the TAPS from the Dietrich River.  The heat had accelerated snow melt from the Brooks Range that overflowed the river and surged toward an elevated section of the pipeline 37 miles north of Coldfoot, a truck stop nestled in the southern foothills of the craggy mountains along the Dalton Highway....
Temperatures jumped above average for 15 days between May 15 and June 1, some days soaring as high as 13° above normal—42°F—according to data assembled by the Alaska Center for Climate Assessment and Policy....  The May heat that drove the torrent of snowmelt toward the pipeline was a prelude to a July 2019 heat wave of “astonishing intensity” as described by the NASA Earth Observatory, which unleashed record temperatures into the 80s and 90s across Alaska.
Then, in August, rain gauges registered 171% higher precipitation than the 30-year average when the downpours hit the headwaters of the Sagavanirktok, which means “strong current” in the Iñupiaq language, like almost never before.  Rain gauges registered slightly more than 2 times the normal precipitation that month.
The usual rainfall total for the region is about 3 inches for the month, but in 2019, the total more than doubled to 6.1 inches.  The water cascaded down the towering Brooks Range and poured off the hard, flat tundra; gathering in the usually languid river.
At the height of the flood, the river crested at just over 20 feet, a peak that is among the highest on record outside of the spring snowmelt season, according to data from U.S. Geological Survey monitoring stations.
That summer deluge fits the long-term pattern of increasing rain in the central and eastern region of Alaska’s North Slope, which today receives 15 to 35% more precipitation than it did in the early 1970s, according to records kept by the Alaska Center for Climate Assessment and Policy at the University of Alaska, Fairbanks.
The increase in precipitation can be attributed to the combination of higher atmosphere temperatures, warming oceans and decreasing summer sea ice, said Rick Thoman, an Alaska climate specialist with the climate assessment center....
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