Climate Change Is Darkening Seattle’s Water Forecast
by Robert McClure
Sept. 9, 2015 – One of the country’s fastest-growing cities suddenly has a long-term water problem.
The weather was uncharacteristically drizzly for late summer, when Seattle Public Utilities tour guide Ralph Naess, tooling along a backroad in the city-protected Cedar River watershed, suddenly looked skyward with alarm at a sudden sunbreak.
“Hey — the sun is coming out.  Bad news!” Naess exclaimed.  Turning to visitors, he explained: “We would much prefer a dousing rain for a month.”
It’s not unusual for the folks at SPU who are responsible for making sure Seattleites have drinking water to get nervous at this time of year.  Even in a typical year, officials carefully watch the weather and the calendar, as the water level of the Chester Morse Reservoir recedes.  It’s their annual waiting game: When will the fall rains return?
However, new science is bringing a waiting game of another sort.  For years, SPU assured the public that Seattle’s prized — visionary, even — water-supply system was resilient enough to weather the warming and drying effects of climate change.  Nothing to worry about for at least 45 years, they said.
But with this summer’s potent drought already killing fish and firefighters, the longterm outlook for Seattle’s water supply is suddenly quite different.  Quietly unveiled to regional water managers over the summer, the admittedly incomplete — and yet extremely sobering — calculations show the amount of water Seattleites can count on could be reduced by as much as 1/2 over the next 35 years, and nearly 3/4 by the end of the century.
That’s assuming a lot of things, including not killing off salmon runs and rarely asking anyone to cut back on water use.  But still, the magnitude of the potential water loss quickly caught utility managers’ attention.  In short, climate is suddenly much more of a threat to Seattle’s water supply.
It wasn’t that long ago that SPU officials thought they’d gotten out ahead of the climate threat, utilizing a system of 2 mountain reservoirs, the Chester Morse fed by the Cedar River, just south of Interstate 90, and the Tolt River south fork reservoir, upriver from Carnation.
Showing remarkable foresight, Seattle voters in 1889 approved a plan to launch a city-run water system to bring water to the city from the Cedar River watershed.  The water system started operating in 1901.  Today the city owns the watershed.  But now we’re learning the limits of this investment, as climate change worsens.  SPU has run 8 of a planned 40 regional climate change simulations - created by downscaling global computer models that plot the likely trajectory of climate change.  The results are ugly.  As it happens, this summer may have provided a bit of a preview of what’s to come.
“This year is a kind of stress test,” said Naess, SPU’s watershed and cultural programs manager, as he recently led visitors down a trail to see the Morse Reservoir.  “This is what things could look like in 50 or 75 years — but who knows?  It could be sooner.”
Divining Climate Change
This year Seattle and the Northwest saw snowpack plunge, in many areas to less than 10% of normal.  That was followed by a spring with relatively little rain and an extremely hot early summer.  That prompted SPU and neighboring utilities to request a voluntary 10% cutback on water use Aug. 10, to avert potential water shortages in the fall.
Scientists have long predicted that climate change will cause the Northwest to receive more rain and less snow.  Hotter, drier weather causes more evaporation — and increases water demand.  The scenario that played out this year included all of that.
Almost all the future scenarios modeled by SPU showed big drops in what’s known in water-utility lingo as “firm yield”: the amount of water that can be reliably delivered.  Even assuming a drastic cutback in the amount of greenhouse gasses being emitted today, Seattle is looking at reduced firm yield of an average of about 30% through 2050, according to 3 of these future climate simulations.
What if emissions stay on a business-as-usual trajectory?  Because of the vagaries of computer modeling, those 3 computer models come out at roughly the same number, actually a tad lower.  But a 30% reduction in firm yield is a water manager’s nightmare.  Further, the most eye-popping number came from another business-as-usual model; it predicted a 51% decrease in water supplies.  (Curiously, a 5th model predicted a 1.4% increase in firm yield.)
How seriously should we take these simulations of future climate?
“The climate models are not perfect,” acknowledges SPU climate researcher Paul Fleming.  But these simulations are clearly showing that “climate change will increase the magnitude and the likelihood of those events occurring,” Fleming said.
SPU planners will be taking a closer look at why the simulations are coming out this way.  Are the scenarios they project realistic?  For example, is that eye-popping 51% based on the equivalent of transporting Palm Springs’ weather to the Northwest — an unlikely event, even with global warming?
Before this summer, SPU officials were confident, based on the 2007 output of 3 computer models that led them to conclude there would be no huge water-supply problems before 2060.  Now they are looking at many more models, and the accuracy of many models has improved since 2007.  The simulations incorporate increases in population of about 35% between 2010 and 2050.
Right now, Seattle’s firm yield is 172 million gallons a day as an annual average, while average annual demand is about 125 million gallons a day.  Those annual average numbers can be misleading, though.  Demand is usually about 100 million gallons a day in the winter and 200 million gallons a day in the summer.
Many of the regional simulations done so far were based on some of the global models that seemed likeliest to stress Seattle’s water system.  In other words, it’s possible that these model runs represent a worst-case scenario.  But, by definition, we won’t know that until all the models are run.  That takes time.  SPU estimates that work will be done sometime next year.
Then the fun begins.  Utilities officials will have to make some educated guesses about what all these numbers really mean.  Which models should they believe?  Maybe they should blend the results of those closest to each other, figuring they’re most likely to be right?
Sounds reasonable.  But on the other hand, climate change has progressed far faster than virtually any scientist predicted even 15 years ago.  What if the 51% reduction in firm yield really is in store?  What then?
Oh, and remember that’s just from now until 2050.  A 2nd set of calculations, using the same computer models, examined 2050-2100.  Yowser.  The average of 5 business-as-usual scenarios was a 51% reduction — the very same number that was an outlier in the 2015-2050 runs.
Finding Extra Water
At some point in the next year or two, SPU officials are likely to be sitting before the City Council, explaining what the numbers show, what their best guess is as to what we face with climate change, and some suggestions for how to proceed.
“We are setting the stage for our decision makers to wrestle with this,” said Ray Hoffman, director of SPU.  “This year, as tough as it is, is a real revelation for what the future might look like.”
Already, the utility is thinking about potential adaptations that could lessen the severity of future droughts.  Water managers are kicking around a variety of options, although they have not done a formal alternatives analysis.
One idea is taking advantage of Lake Youngs, downstream of the Morse Reservoir, where a treatment plant purifies the water on its way to Seattle.  Right now SPU keeps Lake Youngs full at 11 billion gallons basically all year.  Some of that water could be used to bridge a future gap.  Trouble is, if the level of Lake Youngs drops too much, leaving big exposed banks of mud, windstorms could wash mud into the water supply.  The city might well have to build a new water-treatment plant to filter out the crud.  The last cost estimate: $200 million to $250 million.
Interconnecting the Seattle, Everett, and Tacoma water systems could also provide extra flexibility — but the political challenges of doing that could prove difficult, not to mention expenses that would easily reach into the hundreds of millions of dollars.
Also, the city has a 1936 claim on water from the north fork of the Tolt River, which it could try to call in.
But what’s been the most cost-effective method to balance the water budget historically has been water conservation, starting when water managers in the late 1980s could foresee a day when demand exceeded supply.
Seattleites’ now-legendary water conservation efforts were strengthened by a severe 1991 water shortage, which led to water use restrictions, including the city’s first ban on lawn watering.  The water cutbacks served as a wakeup call for the populace.  SPU programs like giveaways of low-flow showerheads and a block rate pricing structure that encouraged conservation all helped reduce the region’s thirst.  But one of the biggest long-term changes in water use came from the state outlawing the sale of inefficient toilets and faucets in the early 1990’s.
Seattle today is using about the same amount of water it was in the late 1950s — with double the population.
Tinkering with an Imperfect System
The new climate science highlights a problem with the whole region’s water-supply system in the face of climate change: a lack of any place to store water for more than a year.  Even California’s 4-year-long drought was ameliorated somewhat by that state’s ability to carry over water supplies from year to year.  But in Seattle and most other places in the Northwest, we count on snow falling on the mountains to slowly melt through the spring and summer, as we empty reservoirs that are to be replenished by the next winter’s rain and snow.
It didn’t happen that way this year, with virtually no snowpack in the mountains come spring.  Yes, we do pay a price for those gorgeous February afternoons we enjoyed not that many months ago.  The water “bank” was bare, as what turned out to be a record-breaking summer baked us.
SPU officials changed their normal operations.  Usually they wait until fairly late in the spring to start refilling the reservoir.  Translation: they let water go downstream so they have room in the reservoir to store floodwaters.  They understand that if no storm comes through, there still will be plenty of snow in the mountains to recharge the reservoir.  This year, though, with snowpack virtually absent, they held water back and started refilling the reservoir early, in effect gambling they would not get hit with late back-to-back Pineapple Expresses, which can fill the Morse Reservoir in just 3 to 4 days.
That strategy paid off this year (and wasn’t a huge gamble this time around, anyway, because of the near-absence of snowpack).  It’s the kind of adjustment that SPU officials hope to be able to make in the face of climate change.  But what about a year if they miscalculate one year and, say, get back-to-back Pineapple Expresses in May when they do have some snowpack on their hands?  They could have too much water and risk flooding.
That’s just one illustration of the kinds of trade-offs and calculated gambles climate change might force water managers into.
Water conservation could go a long way in helping the future water crunch.  The numbers in the models refer to firm yield, which by definition means that the water system can meet all customers’ demands 98% of the time.  So if we count on more frequent water cutbacks—say, once a decade, or 10% of the time—then by definition the numbers produced by the models won’t be so eye-popping.  Still bad, but not as bad.  And we’d have to make do with less water more often.  That’s the bottom line.
SPU gets credit for even undertaking the planning exercise.  The utility has organized an internal Climate Resiliency Group.  It is also a longtime member of the Water Utilities Climate Alliance, a group of 10 large water utilities around the country paying special attention to climate change planning.  Similar water-supply-planning exercises are going on in Tampa, New York City and Portland.  Most utilities aren’t doing this.
Alex Chen is doing a lot of thinking about this nowadays.  SPU’s director of water planning, Chen is a thin man with a carefully trimmed beard, who remembers all kinds of arcane numbers — and can quickly pull one up on his smart phone if he forgets it.
“How are the demand and supply lines going to cross, and when?” he asked as Naess drove visitors around the watershed recently.
Chen is exploring various ideas for maximizing the water system’s performance.  Maybe more water can be stored in the Cedar and Tolt reservoirs.  Maybe more water that falls on Seattle itself can be reused somehow, although it’s unclear how practical or affordable that might prove.  Then there are really expensive solutions, such as desalinization.
SPU says it will first try to maximize the performance of the current system, but can it see a day when perhaps bigger investments will be needed to either increase supply or tamp down demand.
For all the thinking Chen does about the future, he’s also pretty focused on what’s happening this year.  “I wonder if our sun is gone for the day?” he asked Naess when clouds returned.  “That would be good,” Naess said.  “We need rain.”
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