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Dams:

(Now, we’re getting the real poop.)

Oroville Dam: What experts found in DWR secret memos
By Dan Reidel, Chico Enterprise-Record | April 28, 2017, mercurynews.com

Oroville, CA – Two experts weighed in on
the memos that the Board of Consultants
assessing the current operations and
future spillway options sent to the
Department of Water Resources.
The formerly-secret memos call a plan to
have “the entire lower section of the
chute training walls and flip bucket be
rebuilt” to be questionable. However, the
consultants looked at DWR’s proposed
plans released to the public April 6 and
think replacing the concrete of the
unbroken upper main spillway and filling the holes in the hillside with roller compact concrete as
something that can be accomplished by Nov. 1, when the rainy season begins. A former engineer
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who reviews disasters and a Chico State University engineering professor reviewed the memos
and talked to this newspaper about their questions, comments and concerns.
AMBITION
Chico State engineering professor Steffen Mehl agrees that having a new spillway in place by
Nov. 1 is ambitious. After looking at the reports, he agrees with the consultants that the proposed
phased approach with an upper spillway and a bucket or plunge pool is an answer with
reasonable risk. “This should allow them to operate with reasonable stability until next year where
they can focus on repairing the lower portion of the spillway,” Mehl wrote in an email. The plans
call for replacement of the concrete slabs, which the board notes in the first memo are only 12inches thick and even thinner in places over the herringbone drain pipes. Mehl also found it
interesting that the board considered a second gated spillway. “This would allow a redundancy in
case there was another failure in the spillway,” he wrote. “Considering that this is the tallest dam
in the United States, and the largest reservoir in the State Water Project, and how much California
relies on water, having a redundancy is warranted.” DWR’s plans released April 6 don’t include a
second gated spillway, but do propose to improve the concrete already placed under the
emergency spillway.
What criteria?
One thing former engineer, UC Berkeley professor and current disaster reviewer Robert Bea
pointed out is that the design criteria the board mentions is unclear. “It is also the (Board of
Consultant)’s understanding that selected design criteria will follow the regulatory guidelines of
the (Federal Energy Regulatory Commission) and (Division of Safety of Dams), and, where
applicable, design guides of the (U.S. Army Corps of Engineers) and the (U.S. Bureau of
Reclamation),” the second memo reads. The Army Corps of Engineers doesn’t quite know what to
make of that since it doesn’t really provide design guides.
“We’re not leading the effort of requiring any design criteria. We’re simply providing assistance,”
said Tyler Stalker, a spokesperson for the Army engineers. “The Corps continues to provide
technical advisory and support.” It is possible the consultants meant the “broad range of
engineering manuals” that the Corps makes available, including water control manuals for flood
risk management, Stalker said. FERC has guidelines for hydroelectric power available on its
website, and California Natural Resources Agency project spokesperson Erin Mellon said the
board wasn’t referring to any once specific guideline. Bea says those guidelines “apply to new
structures.” He worries the water agency won’t take into account the “aging effect characteristic of
older structures.” “I think caution is warranted,” he said. “I don’t detect that caution from the
Department of Water Resources.”
FLEXIBILITY
Although the spillway failed at much lower numbers than the proposed plan, the board
recommended the new main spillway and emergency spillway be able to handle 271,000 cfs and
33,000 cfs, respectively, for a total of 304,000 cfs. The original spillway was supposed to be able
to handle more than 150,000 cfs — which it did in 1997 — and the emergency spillway was
supposed to handle up to 371,000 cfs, according to the memos. The main spillway failed around
55,000 cfs and the emergency spillway began to have problems when 12,000 cfs of water flowed
over the concrete.
With more capacity in the main spillway, the Department of Water Resources has more flexibility.
Mehl questioned why no mention is made of fixing the Hyatt Powerplant’s broken turbine to
increase the flow to the specified 16,950 cfs. The water agency ran 12,900 cfs through the power
plant in early March after a channel was dug through the debris pile below the spillway. “Granted,
this is a small flow compared to what can discharge down the spillway, but it would give them
some more flexibility in their operations and generate additional hydropower,” the professor wrote.
The Department of Water Resources claims the turbine is going through “routine maintenance”
which project spokesperson Mellon reiterated Wednesday. However, the Hyatt Powerplant has
only had five turbines available since 2015, when the “routine maintenance” began. A DWR
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representative told this newspaper in late March that the turbine is expected to be reinstalled by
December.
(Taking a lot of heat over this. What’s to be gained?)

Another Oroville Dam document is sealed – for now
By Dale Kasler, April 27, 2017, sacbee.com

California officials are keeping another document
on the Oroville Dam recovery sealed from public
view but promise to release a redacted version
within a week. The Department of Water
Resources filed an update Thursday from the
outside consultants advising DWR on Oroville
repairs. The report was filed with the Federal
Energy Regulatory Commission, or FERC, which
licenses the dam and ordered DWR to hire the
consultants shortly after the crisis erupted at
Oroville in February. DWR officials say the
consultants’ reports contain information that
could compromise national security. The group’s
first report wasn’t sealed, which DWR called a mistake. The second and third reports were initially
sealed but DWR released redacted versions in response to an outcry from elected officials and
others.
Erin Mellon, a spokeswoman for the Natural Resources Agency, which oversees DWR, said the
fourth report will be released to the public in about a week with sensitive information blacked out.
The first three reports shed light on the severity of the damage to Oroville Dam, including the
likelihood that repairs would take two years, and offered insights into possible reasons why its
main spillway fractured in two Feb. 7. After the structure fractured, dam operators curtailed water
releases to limit the damage. A heavy storm raised water levels to the point that water flowed over
the adjacent emergency spillway – a concrete lip over an unlined hillside – for the first time.
Severe erosion on the hillside nearly caused the emergency structure to fail, triggering an
evacuation of 188,000 residents. Dam operators dramatically ramped up the outflows from the
battered main spillway, which lowered lake levels and arrested the flow of water over the
emergency spillway, averting disaster.
(From failure to award.)

Lake Delhi Dam Wins National Engineering Award
4/27/17, kmch.com

The reconstructed Lake Delhi Dam, Iowa has
won a national engineering award. It has
received a National Honor Award from the
American Council of Engineering Companies in
its annual engineering excellence competition.
The competition honors the year’s most
outstanding engineering accomplishments
around the country.
The reconstructed dam, which was finished last
year, was designed by Stanley Consultants. It
features a labyrinth spillway, the first of its kind
in Iowa and one of the largest in the Midwest. The accordion-shaped spillway triples its capacity
to pass water as compared to a conventional spillway design. The reconstructed Lake Delhi Dam
has received two other awards this past year, including the Iowa Grand Conceptor Award and the
Minnesota Society of Professional Engineer’s Exceptional Engineering Award.
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(Hope it does some good.)

Dam Safety Awareness Day to promote dam safety within communities
Staff reports, April 28, 2017, wvgazettemail.com

The U.S. Army Corps of Engineers,
Huntington District announces National
Dam Safety Awareness Day activities at
several dams in the region to help the
community become more aware of the risks
of living near dams as well as the benefits
they provide by conducting tours and water
safety events. Members of the community
are invited to learn more about the role of
dams in their communities as well as the
U.S. Army Corps of Engineers management
and maintenance of the dam.

Sutton Dam

Big Sandy Area:
Monday – Fishtrap Lake Dam (Kentucky) tours: noon until 4 p.m. Call: 606-437-7496.
May 6 – John W. Flannagan Dam (Virginia) tours: noon until 3 p.m. Call: 276-835-9544.
May 16 – Paintsville Lake Dam (Kentucky) tours: 10 a.m. until 2 p.m. Call: 606-297-6312.
May 20 – Beech Fork Lake Dam (West Virginia) tours: 10 a.m. until 1 p.m. Call: 304-525-4831.
May 20 – East Lynn Lake Dam and Intake (West Virginia) tours: noon until 4 p.m. Call: 304-8492355.
May 20 – Grayson Lake Dam (Kentucky) tours: noon until 3 p.m. Call: 606-474-5815.
May 26 – Yatesville Lake (Kentucky) tours: 8 a.m. until noon. Call: 606-686-2412.
May 27 – Dewy Lake Dam and Intake (Kentucky) tours: noon until 2 p.m. Call: 606-886-6709.
Kanawha Area:
May 7 – Summersville Dam (West Virginia) open house: 1 until 5 p.m. Call: 304-872-3412.
May 21 – R.D. Bailey Dam (West Virginia) tours and open house: 1 until 4 p.m. Tours hourly. Call:
304-664-3220.
May 22 – Bluestone Dam (West Virginia) tours and open house: 9 a.m. until 3 p.m. Call: 304-4661234.
Jul. 29 – Sutton Dam (West Virginia) tours: Call: 11 a.m. until 3 p.m. 5K Dam Run at 8 a.m. 304765-2816
Muskingum Area:
May 6 – Dover Dam (Ohio) tours: 8 a.m. until 4 p.m. Call: 330-343-5725.
May 27 – Pleasant Hill Dam (Ohio) tours. Call: 419-938-5785.
Scioto Area:
May 27 – Delaware Dam (Ohio) tour at 10 a.m. Call: 740-363-4011.
May 27 and 28 – Dillion Lake Dam (Ohio) tours and open house: 1p.m. until 3:30 p.m. both dates.
Call: 740-454-2225.
May 31 – Alum Creek Dam (Ohio) tours at 10 a.m. and 1p.m. Call: 740-548-6151.
National Dam Safety Awareness Day occurs on May 31 of each year to commemorate the failure
of the South Fork Dam in Johnstown, Pennsylvania, in 1889. The dam failure resulted in the loss
of more than 2,200 lives and was the worst dam failure in the history of the United States.
National Dam Safety Awareness Day was created to encourage and promote individual and
community responsibility for dam safety, as well as to provide information on what steps can be
taken to prevent future catastrophic dam failures. A secondary goal is to promote the benefits
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dams offer to communities. For more information about tours, call U.S. Army Corps of Engineers,
Huntington District public affairs at 304-399-5353.
(Excerpts!)
natlawreview.com, April 28, 2017

On April 19, 2017, nine Democratic members of the House Energy and Commerce Committee
sent a letter to the Government Accountability Office (GAO) requesting the GAO to undertake a
review of FERC’s dam inspection process and the role of FERC’s Division of Dam Safety and
Inspections in evaluating dams and related structures during the hydroelectric relicensing
process. GAO’s request was prompted by the recent spillway failure at Oroville Dam in
California. The representatives identified several specific issues to be considered by the GAO,
including policies and procedures regarding consideration of dam safety in relicensing; what
analytical tools are used to evaluate dam performance; consideration of the potential impacts of
climate change and other natural events on dam safety; dam safety criteria and reporting
requirements; remedial requirements, including timelines; and the respective roles of licensees,
states, and FERC in the evaluation of structural integrity and performance. The specific scope of
work and the timeframe for the GAO’s analysis are to be determined.
(Everybody that lives downstream of a dam is worried.)

Another giant California dam has downstream residents worried
By Jane Braxton Little, Bee Correspondent, April 29, 2017, sacbee.com

Trinity Dam, CA - Deep in the Trinity Alps, 130 miles
northwest of the troubled Oroville Dam, local officials are
raising alarms about another earthen dam with
documented weaknesses and limited capacity for
releasing the water that has poured in from storms and
melting snow.
Trinity Lake, the state’s third-largest reservoir, was filled to
97 percent of its storage capacity Tuesday, and a
snowpack estimated at 150 percent of normal still looms
over the watershed.
If the reservoir were to overtop the dam, the results would
be catastrophic, said Keith Groves, a Trinity County supervisor representing the district that
includes Trinity Dam. “It would take out bridges … and a big section of (Trinity County) would be
wiped off the face of the planet,” Groves said. He said 3,500 people live in the immediate pathway
of potential flooding. More than a month ago, on March 21, the Trinity County Board of
Supervisors sent a letter to the U.S. Bureau of Reclamation asking for a public presentation about
the safety of Trinity Dam, climate change and the possible need to build another spillway. This
week, Groves said the bureau has agreed to make a presentation for the supervisors on June 6.
Bureau officials are aware of the accumulation of snow above the reservoir and the mounting
water levels, but they are not concerned about water overtopping the structure, said Russell
Grimes, acting public affairs officer for the Bureau’s mid-pacific region in Sacramento.
“Even at 96 percent (of capacity) there’s quite a lot of space for inflow,” he said. Completed in
1962 as part of the Central Valley Project, Trinity Dam was the largest earthen dam in the world
until it was eclipsed by Oroville. It sits on the Trinity River, 45 miles northwest of Redding, and just
above Lewiston Lake, which was formed by a second dam 8 miles downstream. A 3-mile tunnel
diverts water from the Trinity River Basin to the Sacramento River Basin, providing water for
hydroelectric production at four power plants and irrigation to the agricultural industry in the San
Joaquin Valley. Concerns about the dam’s safety date to 1974, when an unseasonably warm
storm, known as a “pineapple express,” dropped heavy rain and snow in the Trinity Alps. The
water level in the lake rose so high it nearly overwhelmed the dam, said Groves.
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At that time, the Reclamation Bureau, which operates the dam, reduced the reservoir level it
considers safe to 1.85 million acre feet, around 75 percent of the lake’s total capacity. This week,
the reservoir was holding more than 2.3 million acre feet of water.
Although Bureau officials say they aren’t worried, some residents who live below the dam say
they are. Glenn Burton, a contractor who owns several vacation rentals, has lived in Lewiston for
over 30 years. He remembers the winter of 1996, when flows into Trinity reservoir were 10 times
higher than its discharge capacity. “A dam is not going to fail? Convince those below Oroville
Dam of that,” Burton said. Despite documented hazards, neither Trinity County nor the state or
federal government has developed evacuation notifications or procedures, a situation that Burton
called “utterly inexcusable.”
Trinity Dam has three ways to release water: an uncontrolled concrete-lined tunnel that starts
flowing when the lake gets high enough, a type of spillway often called a glory hole; a concretelined outlet at the bottom of the dam, and an outlet associated with the dam’s hydroelectric power
plant. Together they can release about 35,000 cubic feet of water per second (cfs). By
comparison, the damaged spillway on Oroville Dam was releasing 100,000 cfs in February as the
state worked furiously to lower a dangerously high lake level. Although Reclamation officials
never expect any dam to face a maximum flood event, the bureau’s 2000 report says the Trinity
Dam could not withstand one should it occur. “The resulting breach would discharge in excess of
1,000,000 cfs,” the report states. The report also cites a landslide that could potentially block the
exit of the glory hole spillway. If that were to happen when the spillway was discharging, the
internal water pressures could damage the spillway and surrounding rock abutment, the 2000
bureau report states.
Engineers design spillways carefully to handle possible maximum floods – “the absolutely
humungous events” that test dam structures, said Jay Lund, a professor of civil and
environmental engineering at UC Davis. Spillways almost always work, he said. And while Lund
expressed surprise at how small Trinity’s spillways are, he said the size of the reservoir should be
encouraging. The number of facilities constructed for spilling water from a dam depends on the
size of the watershed, said Grimes, the bureau spokesman. Trinity Lake, which drains a 3,000square-mile watershed, can store nearly 2.5-million acre feet of water. Oroville, which drains a
6,000-square-mile watershed, can store 3.5-million acre feet of water. Trinity’s relatively large
capacity increases the bureau’s confidence in operating it safely, Grimes said. Although the
Bureau of Reclamation has not done additional dam safety studies since its 2000 report, Trinity
Dam falls within the current guidelines for operation and thus has triggered no new investigations,
he said. That is not comforting to Groves, the county supervisor. Residents of his district watched
the crisis at Oroville unfold after damage to the main spillway prompted the state to allow water to
flow over the dam’s untested emergency spillway for the first time. The unlined hillside below the
emergency spillway quickly eroded, raising fears it could collapse and prompting the evacuation
of nearly 200,000 people. “Our constituents are hyper-sensitive,” said Groves. “They want to
know exactly where the dangers are.”
Following the crisis at Oroville Dam, it’s reasonable to expect more inspections and attention to
dams, said Lund: “I can understand why people below the dam are on edge after Oroville.”
U.S. Congressman Jared Huffman, who represents the Trinity region, has asked for a new safety
review of Trinity Dam that includes consideration of a new concrete emergency spillway. In a
March 24 letter to Ryan Zinke, secretary of the Department of Interior which oversees the Bureau
of Reclamation, Huffman noted that maximum uncontrolled releases from the dam are about
30,000 to 35,000 cfs. A maximum probable flood is 10 times that – about 400,000 cfs, according
to the 2000 technical report. His letter prompted agency officials to review the conditions at Trinity
Dam for public safety, said Grimes. The Bureau remains confident that the facility is being
operated safely despite the current high level of water in the reservoir, he said. About a week ago,
the bureau began taking some pressure off Trinity Dam with a series of scheduled water releases
that are part of a federally mandated plan to help restore fish populations.
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(Fort Peck is shaky.)

'Flawed' dam may threaten St. Louis area
By Mike Bush, KSDK, April 28, 2017, ksdk.com

GLASGOW, MONT. - Glasgow, Montana,
population 3,300, is best known for two things:
Peace and quiet. But not far away, holding back one
of the biggest reservoirs in the world and sitting on
the Missouri River, is the Fort Peck Dam. At 21,000
feet long and 250 feet high, it's almost 80 years old
and counting. "I believe it's the most hazardous dam
in North America," Dr. Bernard Shanks said. Dr.
Shanks is a former land and wildlife advisor to the
Governors of California and Arizona and has been
studying the dams on the Missouri River for more
than four decades. He said the problem starts with
how the Fort Peck Dam was built. The Army Corp of
Engineers, the caretakers of the dam, describe it this way.
"The dam itself was constructed out of hydraulic fill, which is basically a slurry of mud and water
pumped from both downstream and upstream of the dam location," Darin McMurry, the Fort Peck
Dam operations manager, explained. "It's not a safe methodology to build dams," Shanks said.
He said the technique makes them more likely to collapse: suddenly and catastrophically. In fact,
it's something that happened during the dam's construction in 1938. "One hundred and thirty-five
men were caught in it. Eight of them died," Shanks said. And six were never found. Their bodies
lost in the walls of the dam where they remain today "It was a dramatic illustration of a
fundamental weakness in this dam,” he added.
And when other hydraulic fill dams collapsed, like in California in the 1970s, he says the industry
began moving away from hydraulic filling. That's why Shanks is raising the red flag. If a dam this
big were to fail, he said there would be deadly consequences downstream. "It would make the
damage from 9/11 look like a drive-by shooting," Shanks said. Shanks said a Fort Peck failure
could lead to a domino-like collapse of all five downstream dams on the way to St. Louis. This sort
of cascade dam failure has happened a number of times in locations around the world.
"Along the way, that much water would wash out probably dozens of bridges, railroad bridges,
highways, pipelines," he said. For many St. Louisans, when they think of floods, they think of the
Great Flood of 1993. Shanks said this would be worse. "Oh much worse. This would be the worst
flood in American history," said Shanks.
After epic flooding in 2011, the Army Corps of Engineers proposed $225 million in repairs to the
Fort Peck dam. They only got about one-fifth of that. Most of that was used to repair the dam's
spillway, which had to be opened in 2011 to ensure that water didn't overflow the dam. "You know
we're competing with all the other projects across the nation for funding," McMurry said. “We take
that funding and use it to the best of our ability and maximize the opportunity to do the repairs that
are most critical." But the Army Corps of Engineers tells 5 On Your Side the flood event of 2011
gave them even more confidence in the Missouri River dam system.
"The thing that struck us is that they operated as designed. We went through the flood well," said
Brett Budd, chief of construction.
Dr. Shanks is not convinced. Besides the dam's aging infrastructure, he said the construction
method makes Fort Peck more likely to collapse from seismic tremors or an earthquake, perhaps
caused by the oil and gas fracking activity happening just two-and-a-half hours away.
"There's no imminent risk, there's no imminent danger. They are routinely inspected," said the
Army Corps Budd. Shanks contended that we must be vigilant. "Dick Cheney, when he was vicepresident, always said if there was a threat to homeland security, even a one percent chance of a
threat we should address it, take care of it. And certainly in the long run, in these wet years the
threat is above one percent," said Shanks. It's his message for the people, from St. Louis all the
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way to Glasgow: if we wait too long to address the problem, it will be too late. "It would be a
disaster of historic proportions," said Shanks.
6 DAMS ALONG A POSSIBLE ‘PATH OF DESTRUCTION’
1) Fort Peck Dam, Montana
Fifth-largest reservoir in the U.S.
Storage capacity: 18,463,000 acre feet
Upstream drainage: 57,500 square miles
Design discharge capacity: 275,000 cubic feet per second
Designed powerhouse discharge capacity: 15,000 cfs
Designed spillway capacity: 230,000 cfs
2011 record peak release: 65,900 cfs
2011 reservoir elevation record: 2,252.3 feet
2) Garrison Dam, North Dakota
Third-largest reservoir in the U.S., rolled-earth fill
Built in 1953
Storage capacity: 23,821,000 acre feet
Upstream drainage: 123,900 square miles
Design discharge capacity: 827,000 cfs
2011 record peak release: 150,000 cfs
2011 record elevation: 1854.6 feet
(All-time record actually 1854.8 feet in 1975)
3) Oahe Dam, South Dakota
Fourth-largest reservoir in the U.S., rolled-earth fill and shale
Built in 1958
Storage capacity: 23,137,000 acre feet
Upstream drainage: 62,090 square miles
Design discharge capacity: 304,000 cfs
2011 record peak release: 160,300 cfs
2011 elevation: 1,619.7 feet
4) Big Bend Dam, South Dakota
Built in 1963, rolled-earth, shale, and chalk fill
Storage capacity: 1,798,000 acre feet
Upstream drainage: 5,840 square miles
Design discharge capacity: 390,000 cfs
2011 record peak release: 166,300 cubic feet per second
2011 elevation: 1,422.1 feet
5) Fort Randall Dam, South Dakota
Eighth-largest reservoir in the U.S., rolled-earth and chalk fill
Built in 1953
Storage capacity: 5,418,000 acre feet
Upstream drainage: 14,150 square miles
Design discharge capacity: 620,000 cfs
2011 record peak release: 160,000 cubic feet per second
2011 elevation: 1,374 feet
6) Gavins Point Dam, South Dakota
Built in 1955, rolled-earth and chalk fill
Storage capacity: 450,000 acre feet
Upstream drainage: 16,000 square miles
Design discharge capacity: 584,000 cfs
2011 record peak release: 160,200 cubic feet per second
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Record elevation: 1209.7 feet (2010)
NOTE: In addition to these six dams, called the “mainstem dams,” there are 40 tributary dams in
the Missouri River system, including one that experienced overtopping in the stilling basin and
one with a potential for gate failure.
© 2017 KSDK-TV
(Flood control saves lives and property. No flood control without the dams.)

Dams avoid flooding across much of Pacific Northwest
The U.S. Army Corps of Engineers is monitoring snowpack as it comes off the mountains.
By Matthew Weaver, Capital Press, May 1, 2017, capitalpress.com

The U.S. Army Corps of Engineers is running the Columbia River at roughly 3 feet below flood
stage to allow for extra water and reduce the risk of flooding, said Amy Gaskill, public affairs chief
for the U.S. Army Corps of Engineers Northwestern Division in Portland. It was the secondrainiest March in 75 years, Gaskill said.
“When we were at the height of that rain, at the Vancouver gauge we were running about 1.5 feet
above flood stage,” Gaskill said. “If we hadn’t had those dams in place and managed the river and
water in the way it came out of the system, it would have been about 4 to 5 feet higher than what
it was.” The corps is closely watching snowmelt coming off the mountains to adjust management
decisions on the river, Gaskill said.
(Always more letters.)

McMorris Rodgers Sends Letters to Administration Officials on Snake River
Dam Ruling
May 02, 2017 / Energy/Environment, mcmorris.house.gov

WASHINGTON, D.C. (May 2, 2017) — Today, Rep. Cathy McMorris Rodgers (WA-05) sent
letters to Bonneville Power Administration (BPA) Administrator Elliot Mainzer, Secretary of the
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Army Robert Speer, Secretary of Commerce Wilbur Ross, and Secretary of the Interior Ryan
Zinke expressing deep concern over management of the Federal Columbia River Power System
(FCRPS) following Judge Michael Simon’s March 27, 2017 court order on motions for injunctive
relief in the FCRPS Biological Opinion (BiOp). This court ruling orders steps to be taken to
improve salmon returns. This decision impacts the operations at the lower four Snake River dams
by requiring the dams to spill more water, decreasing the electrical output of the dams and
estimating an increase in cost of 2-3 percent. Specifically, the letters request clarification from the
BPA on eight questions no later than June 1, 2017. The letters state, “We believe that the 2008
BiOp achieved consensus on a plan that has demonstrated for several years that it is working to
improve salmon recovery while still allowing operation of the federal dams. We are concerned that
plaintiffs’ continued advocacy for additional spill or preventing needed maintenance of the dams
as requested in the injunctions is not only unscientifically based, it is likely to be
counterproductive.”
Following the letters, Rep. McMorris Rodgers said, “Hydropower is an abundant, clean, and
renewable energy resource that allows us here in Eastern Washington and the Pacific Northwest
to have access to affordable, clean energy. It’s important that we get more information from BPA
on the efforts they’ve taken to mitigate impact to fish and wildlife and to control energy costs for
consumers in the Northwest.” Note: The decision by Judge Simon comes as another attempt to
weaken the efficiency of our dams and reduce the clean, renewable energy they provide for our
region. The FCRPS Biological Opinion (BiOp) was the product of significant collaboration
between federal agencies, states, and sovereign Northwest tribes. The BiOp has helped to
produce record fish returns through use of modern, innovative technology, and has widespread
support in the region and from involved federal agencies.
The Snake River dams are crucial to our region throughout the year, and produce enough clean,
renewable energy every year to power 1.87 million homes. Hydropower in general produces 70
percent of Washington’s energy. The Snake River dams also allow for the efficient, cost-effective,
low-carbon transport of goods. Nearly 10 percent of all U.S. wheat exports are shipped through
the four lower Snake River dams. It would have taken more than 43,000 rail cars, or more than
160,000 semi-trucks, to move the goods that went by barge in 2014. The shipping of goods
throughout our system of locks and dams translates into jobs, and an estimated 40,000 portrelated jobs exist in the Northwest thanks to our dams. In November, Rep. McMorris Rodgers
penned an op-ed published in the Walla Walla Union-Bulletin titled “Our Dams Support Us; It’s
Time to Support Them.” Rep. McMorris Rodgers also serves as the Co-Chair of the
Congressional Northwest Energy Caucus.
You can read the full text of the letters here: May 2, 2017
Dear Secretary Zinke,
We are writing to express our deep concern regarding the management of the Federal Columbia
River Power System (FCRPS) following Judge Michael Simon’s March 27, 2017 court order on
motions for injunctive relief in the FCRPS biological opinion. As you know, Judge Simon is
ordering a significant increase in mandatory spill in the spring of 2018. Not only is additional spill a
new policy affecting many congressionally-authorized projects in the Pacific Northwest, there will
likely be unintended consequences that will hurt fish recovery while also greatly increasing power
costs. The three FCRPS Action Agencies are the U.S. Army Corps of Engineers, Bonneville
Power Administration (BPA), and the U.S. Bureau of Reclamation, which have the knowledge and
expertise to manage FCRPS. According to the Adaptive Management Implementation Plan, “the
Obama Administration undertook an extensive effort to review the 2008 FCRPS Biological
Opinion (BiOp)” and found “the 2008 BiOp is biologically and legally sound, is based on the best
available scientific information, and satisfies the ESA jeopardy standard.” This BiOp has been
supported by states, tribal entities, utilities, ports, irrigation districts, and other Pacific Northwest
water users. As such, the 9th Circuit Court continues to disagree with the best available science
and continues to mandate new policies along the river system. Our constituents deserve to
understand the proposed measures, as well as the expected impacts they will have on the region.
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To provide more clarity regarding the current and ongoing efforts BPA has taken to mitigate
damage to fish and wildlife and the cost to the ratepayers in the Pacific Northwest, we would like
the following information from the BPA by June 1, 2017:
1.
How much does BPA annually spend on fish and wildlife mitigation?
2.
If these payments were reflective in a ratepayer’s monthly bill, can you estimate
this percentage in the statement?
3.
Between the three Action Agencies referenced above, how much has the federal
government spent on fish recovery and mitigation in the FCRPS?
4.
What are fish survival percentages through each of the four lower Snake River
Dams (Ice Harbor Dam, Lower Monumental Dam, Little Goose Dam, and Lower Granite
Dam) and how do those compare to estimated survival of the fish before these dams
were constructed?
5.
What is the percentage of juvenile and adult fish lost to pinniped, predator fish,
and bird predation?
6.
What are the adverse consequences to increased spill?
7.
By increasing spill, what would be the quantifiable benefit for fish recovery given
the cost of increasing spill and all of the other current actions to increase fry passage?
8.
How much are BPA, the Army Corps, and the Bureau of Reclamation budgeting
for the National Environmental Policy Act review for the FCRPS in relation to the Court’s
2016 order?
The Court ordered the plaintiffs and federal defendants “to consider an appropriate protocol and
methodology for spill at each dam, incorporating the most beneficial spill patterns,” and the Court
“expects the parties, amici, and other regional experts to work together to reach consensus.” We
believe that the 2008 BiOp achieved consensus on a plan that has demonstrated for several
years that it is working to improve salmon recovery while still allowing operation of the federal
dams. We are concerned that plaintiffs’ continued advocacy for additional spill or preventing
needed maintenance of the dams (as requested in the injunctions) is not only unscientifically
based, but is also likely to be counterproductive. Prior to any future status conferences or filings
with the Court, we respectfully request that you inform us in advance of your discussions and any
decisions regarding the appropriate protocol and methodology for spill at each dam. Thank you
for your attention to this request and please do not hesitate to contact our congressional offices
with any questions. Sincerely, Cathy McMorris Rodgers, Member of Congress

Hydro:

(Sometimes small is good.)

This Might Be the Smallest Hydropower Generator Yet
Despite being handy, it can generate electricity from a river and charge 3 smartphones at a
time.
By GN Feature Story, 4/25/127, gineersnow.com

What happens when you are in the middle of a forest
with a river (with a network signal in the area) but you
have a fully drained smartphone battery? Instead of
worrying, you only need to take out this portable and
lightweight hydropower generator to charge your
device. That is if you have one. Called the Estream, it
can convert the energy from any moving water, like a
river or stream, and use it to charge any USBconnected device. It’s like a mini hydropower
generator that easily fits inside the backpack.
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All you have to do is disassemble the cover of the device, unfold the turbines and lock them,
secure the device to the ground of the body of water, and let the water flow rotate Estream’s
turbines. Like large-scale hydropower plants, the rotation enables the generator to produce
electricity.
It can generate 2.5 to 5W of power even from a weak current. To maximize the use of Estream,
one needs patience: it takes about 4 and a half hours for the 6,400mAh built-in lithium-ion battery
to be charged in full. But it is rechargeable so as long as one is near running water, the device
can store the energy.
When the battery is full, it can charge up to 3 smartphones, GoPros or even tablet PCs, twice as
fast as a regular outlet. It can even be used as an underwater lantern as it features low and high
light. It is anyone’s charger when camping, fishing, or kayaking, with the presence of only one
thing: running water. But it can be charged at home too from an outlet so this could work as a
regular power bank. The brainchild behind this technology is Enomad Corp, which cofounder is
one of 2017’s 30 Under 30 – Asia, Doh Bomi. It sells Estream for $180, on top of the shipping fee,
over Indiegogo.
(Hope nothing gets screwed up here.)

New England Hydropower Energizes First Archimedes Screw Turbine site
in U. S.
PR Newswire April 27, 2017, finance.yahoo.com

MERIDEN, Conn. and BEVERLY, Mass., April 27, 2017 /PRNewswire/ -- New England
Hydropower Company, LLC (NEHC) announced
today that it has energized the first Archimedes
Screw Turbine (AST) generation facility in the
United States at the Hanover Pond project in
Meriden, Connecticut. The facility, financed with a
combination of public and private capital via the
first official "Green Bond" issued by the
Connecticut Green Bank (Green Bank), is
expected to generate 920,000 kWh of electricity
annually to Meriden under a long-term agreement
with the City. NEHC was given approval to
energize to the Eversource distribution system in the first quarter of 2017. This follows electrical
interface and controls integration, and a successful "witness" test establishing the project's ability
to provide power to the grid. The Power Purchase Agreement with Meriden takes advantage of
Connecticut's virtual net metering regulations. As a qualified Class I renewable energy producer,
the project participates in Connecticut's Zero Emission Renewable Energy Credit Program
(ZREC). These two state programs, when taken together with the Green Bank's innovative use of
federally supported New Clean Renewable Energy Bonds (CREBs) to dramatically reduce the
project's capital costs, are now allowing the City of Meriden to benefit from lower cost energy
while at the same time going green. The modern AST integrates automated electronic monitoring,
controls, and safety systems. It is a proven technology with over 100 generating systems in
Europe and the UK derived in concept from the ancient world.
A primary environmental advantage of the run-of-river system is that it provides safe downstream
fish passage in the slow rotating screw turbine with limited turbulence at the exit. Working with
state and federal natural resource agencies, NEHC is conducting migratory and resident fish
studies at the adjacent fish passage at Hanover Pond to augment highly successful studies in the
UK. "Our goal from the inception of the company," said Michael Kerr, CEO and Founder, "was
that success at Hanover Pond would lead the way to market acceptance of the AST technology in
the U.S." The company researched thousands of legacy dams from the industrial revolution to
determine ownership, assess technical, regulatory and commercial viability. "We believed from
the outset that our work with regulatory agencies to understand their requirements and work
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toward streamlining our processes," continued Kerr, "would be essential to improving our pathway
to developing green energy in the small-scale hydro sector."
Following the permitting process, NEHC mobilized for construction at the site in September 2016,
and the sluiceway, powerhouse and screw trough were all completed to accept machinery in
December 2016 for operation in April 2017. "When we started this project, we embarked on a
journey with many challenges. This was not a large transaction by any of the typical measures –
project cost, kilowatts, the footprint of the project – but its significance as an innovative financing
solution can't be overstated," said Bert Hunter, EVP & Chief Investment Officer, Connecticut
Green Bank. "Transformational projects like this hydropower initiative at Hanover Pond in Meriden
require collaboration among many partners, including NEHC as developer and the team from
Bank of America who led the bond structuring and purchase on their end.' "Now that we've done
this first one," Hunter continued, "the Green Bank looks forward to future success in financing the
development of more of Connecticut's small-scale hydro resources."
(Compare it with a large hydro project. Every bit of renewable energy is good.)

Can Hydropower fit into renewable energy mix
By For the Journal, April 28, 2017, Column: Natural Resource News: By Amy Childers, fergusfallsjournal.com

Much progress is being made towards incorporating renewable
energy technologies into our energy grids. Renewable energy is
collected from renewable resources such as sunlight, wind, rain,
tides, waves, and geothermal heat. Mainstream renewable
technologies include wind power, solar energy, and geothermal
energy. Minnesota’s Next Generation Energy Act of 2007 mandates
that 25 percent of the state’s power come from renewable sources
and that greenhouse gas emissions be reduced by 80 percent by
2025 based on 2005 levels. Renewable energy offers many
benefits including increases in energy efficiency, added energy
security, and reductions in pollution. Air pollution and carbon
emissions from burning fossil fuels has added about 40 percent
more carbon dioxide to the atmosphere. 2016 was the warmest
year on record globally and is the third record-breaking year in a
row for average surface temperatures (NOAA). Reducing
emissions, reducing our energy needs, and lowering our carbon footprint can help slow down
climate change.
Here in our corner of the world, Otter Tail Power Company (OTP) is adding renewable resources
to their energy portfolio. In 2016 OTP’s energy sources were: 63 percent coal, 9 percent oil, 18
percent wind, 5 percent natural gas, and 2 percent hydropower. Their 2017-2031 Resource Plan
identifies future plans to add up to 200 megawatts (MW) or more of wind generation and 30 MW
of solar generation by 2020. All renewable energy sources have their drawbacks — as far as
environmental impacts. Spinning wind turbines present a hazard to birds and bats. Their proximity
to migration flyways and quality habitat, such as native prairies, requires careful consideration.
Solar arrays require large surface areas and some of the panel and batteries components are
rare or environmental hazards.
Hydropower is more controversial. It is not considered a renewable energy by some states and
organizations because it has numerous environmental impacts. Of the 90,580 dams in the U.S. 2
percent are hydropower. A newly constructed dam floods out steeper river reaches that provided
quality river habitat in addition to the surrounding landscape (forest, prairie, farmland). All the
living materials that are initially flooded, in addition to what is continuously delivered from
upstream, eventually die, decompose, and is released as methane — a strong greenhouse gas.
During a dam’s operational lifetime the structure blocks the natural movement of water,
sediments, organic matter, and wildlife. Blockage of fish passage has significant impacts on fish
abundance and biodiversity. Research has identified dams as the single most definitive cause of
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declines in freshwater native biodiversity. The operation of dams, such as sudden changes in flow
or extended low flows can cause fish and mussel mortality. All reservoirs fill with sediment, how
quickly depends on how much material is being delivered. It is estimated that 21 percent of the
world’s reservoirs storage is now sediment and will be 42 percent full by 2050 (Palmieri 2003).
In Fergus Falls the reservoir behind Central Dam has filled with sediment that is now passing over
and through the dam turbines into Pisgah’s reservoir. The sediment plume downstream (west) of
South Union Ave has extended downstream as much as 600 feet in the last seven years. The
sediment plume is now just offshore (to north) of Hannah Park.
Otter Tail Power Company (OTP) operates five hydroelectric dams on the Otter Tail River that
have a combined capacity of approximately 3.5 megawatts (MW) (data from OTP website). Their
total hydropower output is 2 percent of OTP’s energy resources. For perspective, one wind
turbine has the capacity to generate 1.5 MW. The generating capacity of one wind turbine is 15
times greater than that of Central Dam (0.1 MW) or half again as much as Dayton Hollow Dam
(1.0 MW), which is the largest producer of the five plants. When operating at full capacity, the
energy output from the five dams combined (3.5 MW) could be replaced by two to three wind
turbines or a solar array similar to the 2 MW array on 13 acres in Slayton. Amy Childers is the
outreach specialist for the Minnesota Department of Natural Resources River Unit.
(Can’t do it without hydro.)

Wind, solar, hydropower combine in West's energy future
By TODD ANDRES, Pacific Power Regional Business Manager, 4/30/17, heraldandnews.com

Across the West, communities, both rural and urban, are asking for cleaner energy that remains
affordable. And across the West, that change is happening.
At the turn of the millennium, many thought it would be a stretch for wind and solar renewable
energy to play a major role on the U.S. grid, as emission-free hydro power has for over a century.
Wind and solar had potential, but many thought it simply too expensive and too difficult to fit into
the existing system. But fast-forward to 2017, and with technology advances that dream is
becoming a reality, according to a survey of more than 600 utility professionals.
More than 80 percent of North American utility employees expect renewable energy to increase
moderately or significantly in their service areas over the next decade, according to Utility Dive’s
fourth annual State of the Electric Utility (SEU) survey. “Renewable energy used to be more like
window dressing to many utilities — resources they built to satisfy mandates, not meet significant
system needs,” the national survey noted. “But over the past decade, as the cost of wind and
solar have dropped, utilities have started to see them as opportunities, rather than obligations.”
We are seeing that clearly in Klamath and Lake counties. In Lakeview, the community recently
celebrated the ribbon cutting of a new 8 megawatt solar power plant called Black Cap 2. Adding
to an existing 2-megawatt facility dedicated there in 2012, the combined operation produces
enough electricity to supply more than 1,800 average homes per year. Pacific Power is also
buying the solar energy produced by a 5-megawatt project near Bly.
Regionally, Pacific Power recently announced a significant expansion of the company’s
renewable resources with $3.5 billion in new investments over the next three years. Our 2020
Energy Vision plan includes new investments in renewable energy resources, upgrades to the
company’s existing wind fleet, and energy efficiency measures to meet future customer energy
needs. This will be in place by the end of 2020 as will be a new transmission segment being built
in Wyoming to facilitate the wind expansion. But don’t start reaching for your wallets. A
combination of federal incentives, increased power production and innovation will hold the line on
energy rates. These investments pay for themselves and are expected to actually reduce costs
over their life. Still the investments are impressive. About $1 billion involves upgrading or
“repowering” most of our existing wind fleet (905 megawatts) with longer blades and newer
technology that will let us produce 20 percent more energy from infrastructure already in the
ground while reducing maintenance costs. And we’re adding up to 1,100 megawatts of new wind,
primarily in Wyoming where the wind really blows, by the end of 2020. Looking further out, we
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plan to add up to 850 megawatts of wind and 1,040 megawatts of solar across all out states over
the next 20 years. Total cost: $1.8 billion through 2020.
These investments, on top of our legacy hydropower projects, will greatly increase the amount of
clean renewable energy serving customers and reduce costs at the same time. This is a win-win
and represents our continued commitment to both diversify our energy resources and keep costs
low The financial key to all this are federal tax credits to encourage renewable investments.
These bi-partisan supported incentives will pay big dividends for our customers. We are able to
act quickly to capture these benefits and keep costs low for you. In addition, these investments
will help us continue on our customer-directed path to lower emissions created by the energy we
generate and deliver to you. We reduced greenhouse emissions by 12 percent in 2016 compared
to the previous 5-year average and this trend will continue as we reduce our reliance on fossil
fuel, increase renewable resources and continue to strive for more energy efficiency. But cleaner,
affordable energy also needs to be reliable. That’s why we’re making a $43 million investment in a
new Snowgoose substation in Klamath Falls. Snowgoose will be fully operable in November and
will help make our lives better by reducing the number of outages we experience and making
those that do occur shorter. The energy grid is more than a century old, but new updates such as
Snowgoose improve operations. While the wires and poles may look the same, what flows
through it continues to change as we work to take advantage of new innovations to provide
customers the clean, reliable and affordable energy you expect.
(A little history.)
Scenes of yesteryear: Then and now, dam provides water power
By JOHN RUSSELL, April 30, 2017, chippewa.com

It is a rare occasion when I find a “before & after” pair of photographs that exhibit a major change
in the commercial use of the water power provided by the erection of the Red Cedar River dam in
Menomonie, WI. In the beginning, the dam provided the water power for the sprawling sawmill
built by the early loggers sometime between the 1846 and 1849. Ten years earlier, in 1837, Hiram
Allen had built the first sawmill in the area when he constructed his mill at the mouth of Wilson
Creek, a stream that now joins the Red Cedar River above the present dam. In those early years,
the population of what was to become the city of Menomonie consisted of 358 women and 726
men. According to the 1925 History of Dunn County, the first mill was built on the south side of the
river at the site of the dam in 1854.
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In 1857, the first bridge at that site was built above the mill site. That provided and easy and
important access for the increasing population that was settling on the north and south sides of
the mill site. It is noted in the county history that the year of 1858 marked the survey of the
growing population that was settling on the south side of the dam’s location -- spurring the early
development of a major business district of the city of Menomonie which was also south of the mill
site.

Note the large roof that marks the location of the large, major water mill of the then-active Knapp, Stout & Co. Company. It
almost encompasses the entire width of the river and was major mill of the local operation. The four-story flour mill, also
maintained by the company, stands on the south side of the dam and river. North of the dam site and bridge is the large
roof that covered the shingle mill which turned out shingles and other actions of the Knapp, Stout & Co. It was located at
the mouth of Wilson Creek and powered by the waters flowing in that stream. All of the buildings that appear in the
foreground of both views fulfilled a number of roles related to the production of lumber needs and byproducts. The lineup
of poles, shown here in the lower view of the mill site, a parade-like pose across the mill pond, were used to carry the
electrical power to the homes and businesses located on the eastern area of the city of Menomonie. The brick building
located at the left side of the dam was the electric power plant operated by the forerunner of the Northern States Power
Company.

16
Copy obtained from the National Performance of Dams Program: http://npdp.stanford.edu

Water:

Environment:
(This ought to raise some hairs on the back of the neck. Give ‘em hell!)

Hyperbole, exaggerations and other things environmentalists tell you
By Lance W. Johnson, APRIL 25, 2017, FRESNOBEE.COM

Modesto Bee columnist Mike Dunbar deserves high fives for
his columns and editorials. In his latest, which ran in the
Fresno and Modesto Bees and the Merced Sun-Star, Dunbar
pointed out many of the all-too-common environmentalist lies
and hypocrisies about our rivers and the dams and reservoirs
that provide the water that supports our economies. In Fresno,
online commenter Paul Kryder provided a classic example of
enviro-fantasyland characterizations and hypocrisies in
response. He went to great lengths to lambast supporters of
the Auburn Dam by painting a picture of the American River
Canyon as some sort of pristine, natural environment. Oh
please.
I know that canyon, and that project, extremely well – far
better than most. My wife is a third-generation Auburn native.
Auburn is where we met, got married; where our children were
born and where we lived before I returned to college to earn
an engineering degree. We lived in a tiny apartment in a
made-over Victorian just above the Auburn Dam construction
site. We knew when blasting for the diversion tunnel was
Two Auburn residents above the tunnel
that channeled American River water
occurring because the house shook, the windows rattled and
away from the proposed dam site. The
the living room chandelier started swinging. Being young and
American River Canyon is one of the
of limited means, we spent a lot of our free time in the
most disturbed areas in California. File
canyon. So when anyone characterizes the AR canyon as
Sacramento Bee
“pristine,” as Kryder did, he is straight-up wrong, using the
same kind of hypocrisies described by Dunbar in characterizing the rivers of the Northern San
Joaquin Valley.
The AR Canyon is one of – if not the most – heavily altered, disturbed and disrupted canyons
anywhere in California. This area was ground zero of the Gold Rush, being just a few miles from
the original Marshall gold discovery site at Coloma. There isn’t one square inch of the AR Canyon
– nor any of its tributary creeks and ravines – that gold miners didn’t dig up, blow up, tunnel into
and wash out for more than 50-plus years starting in 1848.
You can still see the signs. They built diversion dams, one of which (the North Fork Ditch Co.
Diversion Dam with a tunnel) blocked all fish passage. It was long hike to get down to it, but it was
a great spot for spring fishing, until it was blown up in the 1970s in the run-up to building the
proposed Auburn Dam. Historic railroads tore up the canyon while running up and down both
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sides, crossing the river on huge bridges – one of which remains. There are the remains of a
major quarry where my father-in-law-worked as young man. There’s Highway 49 that winds its
way up and down the canyon walls, along with many paved and dirt county service roads and
related bridges. Sand and gravel pits are scattered all over and there are a lot areas that “motor
heads” (like me) used for Jeep sand drags, hill climbs, etc. That’s just the short list. There’s
nothing pristine, unaltered or undisturbed remaining in the AR Canyon. But that doesn’t stop
environmentalists from concocting fantasies about rivers all up and down California in an effort to
sway opinions and enhance fund-raising efforts. After working 35 years in the California water
business – including on several dam, reservoir and water-supply projects – I came to realize you
can’t believe any of the environmentalists’ hyperbole about our rivers, dams, reservoirs and the
fisheries related to them. And you shouldn’t. Lance Johnson of Shaver Lake is a retired water
resources engineer. He wrote this for The Modesto Bee.




Other Stuff:

(The is obvious, less hydro, more pollution and a higher cost. They need more pumped storage
too, You can bet if CA goes to storage, it’ll be expensive and they’ll justify it by saying they’re
pioneers.)

Study: California drought increased electricity bills and air pollution
By Paul Rogers, The Mercury News (TNS), Wednesday April 26, 2017, readingeagle.com

California’s brutal five-year drought did more than lead to water shortages and dead lawns. It
increased electricity bills statewide by $2.45 billion and boosted levels of smog and greenhouse
gases, according to a study released Wednesday. Why? A big drop-off in hydroelectric power.
With little rain or snow between 2012 and 2016, cheap, clean power from dozens of large dams
around California was scarce, and cities and utilities had to use more electricity from natural-gasfired power plants, which is more expensive and pollutes more. “The drought has cost us in ways
we didn’t necessarily anticipate or think about. It cost us economically and environmentally,” said
Peter Gleick, co-founder of the Pacific Institute, an Oakland, Calif.-based nonprofit group that
researches water issues, and author of the report.
California has 287 hydroelectric dams — from small reservoirs in the Sierra Nevada to massive
hydroelectric operations at its largest reservoirs like Shasta, Oroville and Folsom. Water spins
turbines and creates electricity as it is released into rivers and creeks, and although dams are
expensive to build and can harm salmon and other species, once constructed, their electricity
costs less than power from many other sources. From 1983 to 2013, an average of 18 percent of
California’s in-state electricity generation came from hydroelectric power. But during the drought,
from 2012 to 2016, that fell nearly in half, to 10.5 percent. In the driest year, 2015, hydroelectric
power made up just 7 percent of the electricity generated in California. Although solar and wind
power increased during the drought years, grid operators and other power managers still needed
to boost electricity from natural gas-fired power plants. Natural gas generates less pollution than
coal, which is nearly entirely phased out in California following decades of laws to reduce smog.
But the extra natural gas burned during the drought increased greenhouse gas emissions from
power plants in California by about 10 percent, or 24.1 million metric tons of carbon dioxide
between 2012 and 2016. That’s the same amount of heat-trapping pollution as adding 2.2 million
more cars to the road over that time. Burning that extra natural gas also similarly increased
emissions of smog-forming pollutants like nitrogen oxides, sulfur dioxide and soot, the report
noted.
James Sweeney, director of the Precourt Energy Efficiency Center at Stanford University, said the
findings are not surprising. He noted that in other dry years, hydroelectric power decreases and it
has to be made up with other types of electricity. The overall cost in higher power bills, $2.45
billion over five years, works out to be about $12 per person in California per year, or $60 during
the entire drought, he said. “That’s not nearly as large as the agricultural cost of the drought, or
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even the costs that homeowners paid for low-water appliances,” Sweeney said. Gleick agreed
that Californians took bigger financial hits during the drought in other ways. But he said it’s
important for state leaders to understand that during droughts, smog worsens, greenhouse gas
emissions rise and there are increased costs to the economy. Ominously, 2014 was the hottest
year ever recorded in California since modern temperature records were first taken in the late
1800s. Then that record for statewide average temperature was broken in 2015. And it was
broken again in 2016. In fact, the 10 hottest years globally back to the 1880s all have occurred
since 1998, according to NASA. And as the climate continues to warm, that means more water
evaporates from reservoirs. It may not mean less rainfall overall — and rainfall totals have not
declined in California over the past century. But hotter weather also means less of a Sierra
snowpack, and soils that dry out and require more water for farming.
Gov. Jerry Brown, who has made climate change a centerpiece of his governorship, signed a law
requiring that 50 percent of the electricity generated in California by 2030 come from solar, wind
and other renewable sources like biomass and geothermal. In the most recent year available,
2015, such renewable sources made up 23 percent, and are growing. Natural gas generated 60
percent, nuclear power 9 percent, hydroelectric power 7 percent and coal and other sources 1
percent. Gleick, who has a Ph.D. in energy and resources from the University of California,
Berkeley, said California should probably expand that renewable target beyond 50 percent. “In the
long run, if there’s a long-term reduction in hydropower in California, the question is ‘what are we
replacing it with?’” he said. “At the moment we replace it with natural gas, but maybe we ought to
be redoubling our efforts to build more solar and wind so that if this trend continues we are not
worsening the climate problem.”
Kathryn Phillips, director of Sierra Club California, agreed. “This provides more evidence that
California needs to modernize its electricity system even more rapidly,” she said. The state should
boost funding for research into storing renewable energy with large batteries so it can be used
when the sun isn’t shining or the wind isn’t blowing, and provide more incentives for homeowners
to install rooftop solar, along with other reforms, she added. “If we don’t, we’ll be stuck with a
power portfolio that pollutes more when the weather is hot and dry — as it is expected to be for
sizable stretches of time in the future,” she said. “Fortunately, solar works best when it’s hot and
dry and it doesn’t pollute.”
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