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(It’s not over until it’s over.)

DWR: Final 2017 construction plans for Oroville Dam Spillway approved
By Haleigh Pike, Jul 26, 2017, krcrtv.com

OROVILLE, Calif. - The Department of Water
Resources (DWR) said Wednesday that they have
received authorization to proceed with its final 2017
construction plan from the California Division of
Safety of Dams (DSOD) and the Federal Energy
Regulatory Commission (FERC). The work to be
completed this year now has all required approvals
from federal, state, and independent oversight
groups. The independent Board of Consultants
(BOC) also approved DWR's construction plans last month pending final approval from FERC.
Officials said the first phase of construction will be completed by November 1, 2017, with the
objective of ensuring that the main spillway can safely pass Feather River watershed flows this
year. The first phase of construction includes:
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•
Removal and reconstruction of 2,270 feet of the main spillway.
•
Repairs to the uppermost 730-foot portion of the main spillway that connects to
the radial gates. This portion will be demolished and reconstructed in 2018.
•
Construction of an underground cutoff wall below the emergency spillway. The
purpose of the cutoff wall is to prevent uphill erosion if the emergency spillway is used
again.
The remaining construction will be completed in 2018, which will also need federal and state
approval, includes:
•
Addition of structural concrete to the entire main spillway.
•
Resurfacing and hydro-blasting of the energy dissipaters at the base of the
spillway.
•
Construction of a roller-compacted concrete buttress (sloped wall) and splashpad
on the emergency spillway to dissipate the energy of any waterflows.
The Department of Water Resources' final design and construction plans, which will continue to
be monitored by DSOD, FERC, and the independent BOC, include modern technologies and
methods to meet and exceed today's safety and construction standards.
The Department of Water Resources said other project-related updates are as follows:
•
The independent BOC met in Oroville on Monday, July 24 and Tuesday, July 25.
The BOC received an overview of DWR's construction schedule and milestones moving
forward. The BOC was also be briefed on the design concepts for the 1,050-foot section
of the main spillway that will be constructed with roller-compacted concrete in 2017, and
an update on foundation preparation and clean-up.
•
The current lake level at Lake Oroville is 800 feet and reservoir releases into the
Feather River are now at 6,500 cfs. With guidance from FERC, DWR has established a
projection schedule to draw down the reservoir's elevation to 700 feet by November 1.
This is a more conservative reservoir level than normal for that date as a public safety
precaution. This schedule is tentative and subject to change because of a multitude of
contributing factors.
•
DWR this week finished hosting its second round of community meetings to
update residents about the Lake Oroville Spillways project. The first meeting was held on
Monday, July 17, in Oroville, followed by Wednesday, July 19, in Marysville, and finally
Monday, July 24, in Yuba City. These meetings are part of DWR's continued effort to
provide updates from DWR leadership and experts on construction efforts, collect
feedback from the community and answer questions. The next round of public meetings is
planned for late summer or early fall of 2017.
(The green spot will not go away until they answer all the questions about it.)
Is ‘Green Spot’ a Sign of More Trouble for Oroville Dam ?
By Dan Brekke July 28, 2017, kqed.org

From Day 1 of the Oroville spillway crisis in
February, the California Department of Water
Resources has never wavered in its declarations
that, despite the disintegration of the massive
concrete flood control outlet and a near-disaster
caused by uncontrolled emergency reservoir flows
down a rapidly eroding hillside, the stability of the
massive dam itself was not and has never been
threatened. Despite those oft-repeated
assurances, public questions about the dam’s
integrity have persisted — in internet forums, in
community meetings and, most recently, in a report
released last week under the auspices of UC Berkeley’s Center for Catastrophic Risk
Management. That’s in part a reflection of public distrust of DWR after the spillway incident and in
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part a recognition that anything that seriously compromises the 770-foot-tall dam could endanger
tens of thousands of lives, cripple a key element of California’s water-supply network and put the
state’s entire economy at risk.
Specifically, the questions have focused on an extensive area of moisture on the left side of the
dam’s downstream face that’s known, even to the Department of Water Resources, as “the green
spot.”
The spot, characterized by what state inspectors have termed “lush” vegetation during wet
seasons that turns into dense thickets of dry weeds by late summer, is clearly visible on satellite
images and measures about 700 feet long by 130 feet wide. That’s roughly the size of two football
fields. Last week’s study, led by internationally known civil engineer and risk management
analyst Robert Bea, included several subreports asking whether the moisture at the green spot is
a sign that water is leaking through the dam and weakening its inner structure.
Publicly, DWR officials have tended to dismiss those concerns. In response to questions at
community meetings in Oroville and Yuba City in May, for instance, the agency said the green
area is due to rainfall, that it first appeared while the dam was under construction, and that it
poses no risk to the dam. But outside public view, documents KQED obtained under the California
Public Records Act show the Department of Water Resources has puzzled for years over the
source of the seepage feeding the “green spot” and has been slow to act on a 2014
recommendation from independent experts to investigate the issue. DWR’s uncertainty is
reflected in a series of dam inspections between February and July 2011 — Northern California’s
last wet winter before the five-year drought — that produced contradictory conclusions about the
issue and whether it was a chronic condition or something that appeared only seasonally.
On Feb. 2, 2011, a DWR inspection party hiked to the green spot — about 200 vertical feet below
the top of the massive structure — and found extensive moisture. “The cause of the seepage has
yet to be determined,” wrote Bill Pennington of DWR’s Division of Safety of Dams (DSOD).
An April 2014 inspection photograph of the Oroville Dam green spot. State officials say moisture
has been observed in this area of the dam’s downstream face since before Lake Oroville filled in
the late 1960s, but they’ve never determined
the source. (California Department of Water
Resources) One possibility, he said, was
rainwater may have collected — or become
“perched,” in engineering parlance — within
the dam’s embankment. Another possible
source: an area of seepage that had been
noted in the dam’s abutment during
construction in the 1960s. Pennington
suggested that the area should be monitored
and “unexpected changes should be
reported to DSOD.” In a field notebook,
Pennington wrote that Paul Dunlap of
DWR’s Dam Safety Branch was “thinking of mapping the area.” After a May 2011 inspection visit,
Pennington wrote that “the long-established wet area at mid-slope on the left end of the dam
remains active” and recommended continued monitoring. In July 2011, with the lake level
unseasonably high — less than 2 feet below the edge of the dam’s emergency weir — DWR’s
Paul Dunlap returned to check out the green spot. He found it had “essentially dried up.” “The
drying out of the green spot (especially under high reservoir conditions) provides further evidence
that the green spot phenomena on the dam is associated with precipitation or abutment seasonal
spring activity and not seepage through the dam,” Dunlap wrote in a report on his findings.
Those periodic observations continued — sometimes the green spot was wet, sometimes dry —
along with Pennington’s repeated recommendation that dam managers figure out how to monitor
the area “so that year to year changes can be recorded.” In August 2014, an independent board
met to perform the dam’s five-year federal safety review. The board’s recommendations, released
in December, called on DWR officials to investigate the green spot and try to determine whether it
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posed a threat to the dam. “This issue has a high historical profile that needs to be conclusively
addressed,” the consultants commented in one section of the Federal Energy Regulatory
Commission’s 2014 Part 12D report. The board said that while much of the dam’s behavior was
understood, “one issue that seems to not have been addressed by previous stability analyses is
that associated with the green spot on the downstream face of the dam.” The consultants’ report
noted that the final construction report for the dam, which went into service in 1968, indicated that
the green spot area was observed even before Lake Oroville began rising behind the structure.
“The green spot is believed to be associated with pre-existing natural springs in the downstream
left abutment area of the dam foundation,” the Part 12D report says. The concentration of
moisture, the document speculates, could be due to the composition of the rock and earth used to
build the dam’s downstream embankment. The fill, which may contain excessive volumes of very
fine, dense material, “may prevent free drainage of flows from those underlying springs.”
The four consultants said that although there was no evidence of movement or instability in the
green spot area, they recommended the Department of Water Resources investigate to see
whether the persistent moisture could pose a risk to the dam, especially in the event an
earthquake occurred during a period of particularly wet conditions. In response, the Department of
Water Resources has told the Federal Energy Regulatory Commission it intends to answer
questions raised in the 2014 safety board report by September 2018.
The department last year got approval to bore a hole as deep as 150 feet in the dam’s left
abutment, adjacent to the green spot area. The drilling was to pursue a separate issue raised by
the safety board — the seismic vulnerability of Oroville Dam and nearby facilities. As part of that
work, DWR told FERC, it planned to install an instrument for “monitoring groundwater levels in
proximity (to) the historic ‘green spot’ within the dam embankment. Data collected may provide
beneficial in understanding the origin of seepage within the left abutment.” After a wave of
questions raised by the UC Berkeley Center for Catastrophic Risk Management report issued last
week, DWR says it’s preparing a preliminary report on the green spot as well as a longer-term
study of the issue. The report is due out next week, DWR spokeswoman Erin Mellon said Friday.
In response to questions about DWR’s response to the safety board recommendations or
suggestions for monitoring made in the department’s own inspection reports, Mellon said regular
monitoring was ongoing and that “to date, no issues of concern have been noted.” Bea, the
leader of the UC Berkeley study, says that DWR has been complacent in its response to a host of
issues related to the dam, including the green spot. “I think these people are looking at these
pieces of evidence and using their logic, ‘Well, this dam’s been here for 50 years. We’ve seen
these wet spots before, and it’s performed satisfactorily,’ ” Bea said. “What they’re then
concluding is that as you move forward into the future it will continue to perform satisfactorily.
That conclusion is premised on a belief there won’t be any changes as you move into the future.”
Bea says that posture is similar to the one the department took to the dam’s spillway. The
imposing concrete structure had undergone several rounds of extensive repairs before it failed in
February. Despite that history of recurring problems, there’s no evidence that the department
considered the possibility that the spillway might need to be rebuilt, and DWR inspections through
last August consistently declared the structure fit for continued use. “They kept thinking (that
despite) these early warning signs — ‘Yeah, they’re unusual, we’ve got to put concrete patches
on those cracks. And yeah, there are voids under the concrete that we’ll fill with concrete’ — it’s
going to remain stable,” Bea said. “That proved to be disastrously wrong.”
(When are people going to realize that low-head dams can be dangerous?)

Raunig: Poudre River dams are deadly, Fort Collins should take action
By Colin Raunig, July 27, 2017, collegian.com

Editor’s Note: All opinion section content reflects the views of the individual author only and does
not represent a stance taken by the Collegian or its editorial board.
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Low-head dams are killing people. On June 18 of this year, 18 year old Max Lopez drowned after
tubing over a low-head dam west of Fort Collins.
According to the “Safe Dam” project, well over 400
deaths have occurred at low head dams from 1960August 2016. These figures don’t account for Mr.
Lopez’s death, or for the deaths that have occurred
and will occur across the thousands of dams across
the country, many of which are unaccounted for. It
doesn’t have to be this way. While the dangers at
low head dams are inherent to its structure, the
dams can be modified to reduce these risks while
maintaining the function of the dams themselves.
Colorado legislation needs to be enforced verify the
completion of these measures by taking responsibility for the low head dams across the state.
State legislation is not the only solution, but it’s a necessary one. Right now, there is no oversight
committee ensuring the safety of these dams. Regulation of the low-head dams themselves is the
responsibility of the dam owners alone. Most of these dams are neglected by the entities that own
them. According to The Coloradoan, one reason safety measures, including signs, haven’t been
installed, is that “many sites along the river are privately owned and property owners would need
to give their approval before signs are installed.” Understandable, but not good enough. I spoke
with Paul Schweiger, the new head of the “Safe Dam” project. Schweiger said that signs are
“helpful but often ignored.” Schweiger also noted that some people seek out low-head dams
specifically for the thrill of going over them. Modification, replacement, or removal of the dams
pose the best solutions.
Low-head dams are known as “drowning machines” due to an entrapment zone known as a
hydraulic roller. The hydraulic drop over the structure creates a reverse flow velocity that creates
a trap that is often fatal to swimmers. Modifications to remove this hydraulic rolling effect would
greatly eliminate hazards. In terms of replacement, a movable crest structure or rock-ramp
fishway would fulfill the function of many low-head dams by varying the elevation of the dam to
align with natural river flow conditions. The Bridgestone Inflatable Dam on the Susquehanna River
has a movable crest structure, and has had zero drowning incidents since its construction in
1969, despite intense recreational activity. Removal of low-head dams is the most obvious and
effective solution. Dams that are no longer serving their intended purpose can, and should, be
removed. This would restore the natural flow the river while removing a hazard to the public.
Modification or removal of these dams would cost money, and there is currently no incentive or
regulation in Colorado for dam owners to comply with such measures. Only three states–Illinois,
Pennsylvania, and Virginia–have legislation regulating public safety at these dams. Colorado
needs state legislation overseeing low-head dams throughout the state. It’s clear the dam owners
won’t do it themselves, assuming they even know they own a dam. Creating this legislation may
be difficult, but that’s no excuse for inaction. People are dying because of these low-head dams.
We should be outraged and enforce action. This will happen again. These low-head dams are
killing our citizens, and it’s up to us to be a pillar for change in terms of river safety. If we don’t,
then it’s only a matter of time before someone else dies. And when that next fatality happens–and
it will–we will only have ourselves to blame.
(Still working at it.)

TVA releases update on the efforts to fix Boone
Dam
By Caroline Corrigan, July 27, 2017, wjhl.com

KINGSPORT, TN (WJHL) - The Tennessee Valley Authority
released an update Thursday on the efforts to fix Boone Dam. In
2014, TVA discovered water seepage below the dam that
prompted them to lower the water. Since then, TVA has been

5

Boone dam is more than 60 years
old

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

working on how to fix the seepage. On Thursday TVA announced they will resume testing and
increase workers onsite.
The project originally was set to be completed between 2020 and 2022. We asked Davis Bowling,
vice president of land river management, if there was an update on the timeline. “So we are
looking at now a completion date for the construction portion of the embankment calendar year
2022,” Bowling said. TVA said in the last two years, over 650,000 man hours have gone into this
project.
(They won’t give up until they get their way.)

Past 20 years have strengthened the case for removing four Snake River
dams
By Kevin Lewis, July 28, 2017, idahostatesman.com

Twenty years ago this month, The Idaho
Statesman helped nudge the conversation about
wild salmon recovery in the Pacific Northwest
toward lower Snake River dam removal. On July
20, 1997, the Statesman launched a series of
editorials discussing the steady decline of wild
Idaho salmon and the impact of four lower Snake
River dams. The paper’s conclusion: removing
the four dams would restore salmon and made
economic sense. “Four dams in Washington are
holding Idaho’s economy hostage,” the Statesman concluded.
Recent economic analysis shows that the numbers have only tipped further toward dam removal
in the ensuing 20 years. For every dollar spent on these four low-value, high-cost dams,
taxpayers receive just 15 cents in return. Meanwhile, salmon returns to Idaho this year are likely
as low as at any time in the past 40 years. Idaho Rivers United applauds both the Statesman’s
1997 investigation and conclusion along with the current series of salmon-focused articles by
reporter Rocky Barker, who is taking a fresh look at the challenges and opportunities related to
Idaho’s salmon. Hopefully, Barker’s articles will help stimulate new discussions and further
advance the notion that Northwesterners have to do more to return these species from the brink.
Unfortunately, there are those who would do less and, moreover, work to impose their will on
Idaho. Five Northwest elected leaders recently introduced legislation in the U.S. House of
Representatives seeking to block a federal court order that requires increased protections for
Idaho’s endangered salmon.
The bill was introduced by Rep. Cathy McMorris Rodgers, R-Wash., and four other Washington
and Oregon congressional representatives. The legislation is aimed at an April decision by a
federal judge that requires federal, state and tribal fisheries experts to work together to improve
conditions in the Columbia and Snake rivers for young salmon migrating to the ocean. Idaho’s
iconic salmon have been teetering on the brink of extinction for more than 25 years with little
progress toward recovery and, during that time, federal courts have repeatedly instructed federal
agencies to follow the law and create a sound plan to prevent extinction of these fish.
Instead, these representatives think it is good government to bypass our nation’s judicial branch
and impose their misguided will on the people of Idaho. Would they be so cavalier if these were
Oregon and Washington fish? It is possible to restore the lower Snake River, recover our salmon
and steelhead, protect agriculture and build a more robust regional economy if folks sit down in
good faith to work out solutions without being bullied by out-of-state interests.
In recent decades hundreds of dams have been removed across America, including several
large-scale dam removals in the Pacific Northwest. Nobody regrets the dam removals that have
already occurred. In fact, they are universally celebrated as success stories for fish, local
economics and quality of life. Here in Idaho our people and salmon deserve better than to have
the clock turned backward on their protections. McMorris Rodgers’ bill should be dead on arrival.
Kevin Lewis is the executive director of Idaho Rivers United.
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(Just the facts.)

Yes, consider all facts on dam breaching
By John L. McKern, 7/30/17, union-bulletin.com

John Twa gave his perspective on breaching the Lower Snake River dams. He claimed that the
four dams are creating a disaster to Idaho fisheries and destroyed farms, orchards, vineyards,
homes, roads and bridges. He criticized the U.S. Army Corps of Engineers for selecting
improvements to salmon passage and survival instead of breaching the dams. He touted the
court-ordered spill program and said any criticism of it is a scare tactic. He did not mention all the
Idaho dams that cut off spawning habitat or irrigation diversions that return heated and polluted
water. I think the Idaho perspective is, “Keep your hands off our water, and focus on the Lower
Snake River dams so the facts can be kept from the public.”
The truth is that major system improvements gave Idahoans the highest returns of salmon in
decades, open fisheries for spring and summer chinook and steelhead with daily and seasonal
limits higher than seen before. The loss of farms, orchard, vineyards, roads and bridges was a
pittance compared to those created by irrigation, mostly from Ice Harbor reservoir. Over 100,000
acres, including the largest privately-owned orchard, thousands of acres of vineyards, corn, wheat
and on and on. Twa ignores the less-expensive barge transportation of products from Eastern
Washington and Idaho, or the transport of fuel, fertilizer and other commodities to these regions.
Improving salmon survival was the right decision. It included development of the overflow weirs to
make spillway passage safer and more effective for juvenile salmon.
Unfortunately, the public and the judge tumbled to the false information that spill is the safest way
to pass fish “over” the dams. It is not! Only one overflow weir is provided at each dam. The other
spillways are undershot gates. Water shoots under them 40 to 50 feet below the reservoir surface
at 35 miles per hour with an instantaneous pressure release that would give a human diver the
bends. Overflow spillways don’t carry air down deep where it becomes supersaturated in the
water. Undershot spill gates cause gas supersaturation that persists from Lower Granite Dam and
is added to by spill at each dam downstream to keep the level at 120 percent of normal. Fish that
go under the spill gates suffer instantaneous decompression that can form bubbles in their blood.
Gas supersaturation effects adult salmon swimming upstream too. I agree that facts and truth are
essential in making the right decision. John L. McKern, Walla Walla, WA
(There’s danger ahead.)

DNR: Stay Away From Low-Head Dams At Any Cost
By LINDSEY WRIGHT, July 28, 2017, indianapublicmedia.org

Ron Lewis is the general manager of Rusted
Moon Outfitters, an outdoor sporting goods store
in Broad Ripple. He’s been active in water
paddling sports for more than 40 years. So, he
knows what he’s doing. But Lewis is frustrated,
and that’s because of low-head dams. A lowhead dam is a man-made structure. They were
put in place across the state around a century
ago and for various reasons, like to power a mill,
for example. Some are still being used today to
create water supply. The structures can be deceiving. They look so simple, they look so innocent,
but the physics are so strong.” There are around 150 of these dams across Indiana. But Lewis’
frustration isn’t directed at the dams. It’s directed at the people coming into contact with them. He
says people using the rivers need to be better prepared. Over the past months several kayakers,
and those using water ways have been sucked into what are known as low-head dams on
Indiana’s waterways. First responders rescued some, but others lost their lives. The drop offs on
the dams can be rather small, some just about a foot or so. But when a kayaker, swimmer, or
fisher gets caught in one, the result can be deadly. “The water will push them down. Because
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we’re buoyant we will come off the bottom, we’ll come right back up in that back wash, and it’s
almost like a washing machine, a circle,” says Capt. Bill Browne with the Department of Natural
Resources. “It will trap anything in that, that’s the danger in a low-head dam.”
Indiana ranks 10th in the country for people who have died when caught in a low head dam.
According to the Indiana Department of Homeland Security, at least 28 people have died in
Indiana in the last 20 years due to a low head dam. Although extensive research has been done
to compile the records, the department says it’s possible the list isn’t complete. Browne says 35
percent of deaths are people trying to rescue someone else. “If you see someone here and you
don’t understand the boil, and you think you’re going to go save them, you become a victim
yourself, caught up in something you can’t escape,” Browne says. Browne says it should be a
throwing rescue only. You can get what’s called a throw bag at sporting goods stores. When
rescuing someone, you throw the bag over the victim’s shoulder, grasp the rope, all while
directing the victim to lay on their back and kick while you pull them to safety.
The message to keep your distance from low-head dams is not new. Some of the dams have had
safety mechanisms installed to decrease the intensity of the churning water. Some have even
been broken up and removed, but that can be costly. Marty Benson, DNR assistant director of
communications, says another option would be to install more warning signs, but that presents its
own challenges. “Once you get into the current of a low-head dam, it’s too late to turn around, so
do you put it way upstream?” he says. Overall, officials agree that those interested in using
Indiana’s waterways need to be aware of low-head dam dangers through research and education.
Benson says those planning to paddle in Indiana’s waterways should look up their route
beforehand and utilize information online. If there is a low-head dam in the path, paddlers should
stop off and carry their equipment around the dam. “Be careful, be smart, have a plan when you
go into the water.” Benson says. “And if the water is high and dangerous don’t go in it, and stay
away from a low-head dam at any cost because it could be your last trip.” Lewis couldn’t agree
more. He says some of the fatal drownings could have been prevented. But he also has another
important message for the public. “This isn’t something we shouldn’t do, this is just one other
safety rule,” Lewis says. “Wear a life jacket, be sober, paddle with experience.”
(Oroville fallout.)

California orders closer look at these 93 dams after Oroville crisis
By Dale Kasler and Ryan Sabalow, sacbee.com, July 27, 2017

California officials have ordered owners of 93 dams to
reinspect their flood-control spillways following the
Oroville Dam crisis, saying the spillways need a closer
look following a preliminary review. The list released
by the Department of Water Resources includes some
of the largest dams in California, such as the New
Exchequer Dam on the Merced River, New Bullards
Bar on the Yuba River, and Lake Almanor Dam on the
Feather River in Plumas County. Each holds back
reservoirs roughly the size of Folsom Lake, which can
store about 977,000 acre-feet of water. Also on the list is New Don Pedro Dam, on the Tuolumne
River, which is about twice the size of Folsom and contains the sixth largest reservoir in
California.
DWR’s list also features scores of obscure facilities, including two owned along the American
River by the Sacramento Municipal Utility District: Ice House and Union Valley dams. The 93
dams represent less than 10 percent of the 1,250 dams overseen by the Department of Water
Resources’ dam safety division. DWR said the probes were ordered in recognition of the
emergency at Oroville, which prompted a mass evacuation, and the fact that California’s dams
are 70 years old on average. Preliminary assessments showed each of the spillways on the list
“may have potential geologic, structural or performance issues that could jeopardize its ability to
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safely pass a flood event,” according to letters the dam-safety division sent to the dam owners.
“Therefore, we are requesting that you perform a comprehensive condition assessment of the
spillway as soon as possible.”
DWR officials have been notifying the owners of the affected dams since June. The complete list
was released Thursday by the agency. “It will not be known which spillways, if any, will need
repairs until the comprehensive assessments are completed and reviewed by (the dam-safety
division),” DWR said in a note accompanying the list. “Dam owners of these spillways have been
directed to perform any needed maintenance repairs prior to the next flood season. (The division)
has already received immediate responses from many dam owners in compliance with the
notice.” Calvin Curtin of Turlock Irrigation District, which co-owns New Don Pedro, said the district
already conducted several inspections last winter, before and after the Oroville emergency, and
“found no items of concern.” Nonetheless, the district will comply with the state’s order and is
preparing for an in-depth look at the geologic conditions beneath New Don Pedro. “We don’t
believe the same conditions exist here that exist at Oroville,” Curtin said. SMUD engineer Dudley
McFadden said the Sacramento utility will conduct intensive inspections at Ice House and Union
Valley next month, with a particular emphasis on the “geology underneath the spillway.” He said
preliminary inspections in April showed some “areas of concrete are starting to peel off” but in
general the two facilities are in good shape. Union Valley is SMUD’s largest dam, guarding a
reservoir about one-fourth the size of Folsom Lake.
At least one of the dams on DWR’s list has attracted attention from area residents. Robert
Eberhardt, a Chico X-ray technician, grew concerned when he was boating on Lake Almanor on
the Feather River earlier this year and examined Almanor’s spillway. He said the spillway
appeared to be crumbling in places. Photos he shot with his cellphone and shared with The
Sacramento Bee appear to show cracks, places where cracks had been filled but the fill material
was crumbling away, and even a small cedar tree growing out of the concrete. The lake can hold
1.3 million acre-feet of water, or 300,000 acre-feet more than Folsom. He’ll lead state’s water
department as it rebuilds Oroville Dam, restricts groundwater Eberhardt said he feared that if the
spillway was ever used, it could wash away and threaten the integrity of the main earthen dam.
“The entire lake would drain into Oroville Lake and it would happen overnight,” Eberhardt said.
A 2016 annual inspection report compiled by the Division of Safety of Dams noted some “freezethaw” damage to the concrete floor, but inspectors said the chute walls were stable and “the
structure remains in satisfactory condition for continued use.” The dam is owned by Pacific Gas
and Electric Company, which has been monitoring “surface damage on the floor of the spillway,”
said utility spokesman Denny Boyles. The damage has been caused by water seepage and
“affects only the upper surface of the concrete and has not progressed to the point where repairs
are necessary,” he said.
“PG&E has inspected these areas and will continue to monitor them for evidence of further
deterioration,” Boyles said in an email. “If and when repairs become necessary, PG&E will repair
the damaged areas as part of its regular maintenance program.” In Thursday’s report, the state
identified 11 other PG&E dams besides Almanor as needing further examination. Boyles said the
utility is performing those inspections, following “in-depth evaluations we conducted this winter.”
“Our inspections to date have not identified any issues that require urgent repairs,” he said.
When it comes to Almanor, at least one local official isn’t particularly worried. Sherrie Thrall, a
Plumas County supervisor, told The Bee that Almanor’s spillway wasn’t needed this year or even
during the huge storms of 1997 that flooded wide swaths of the Sacramento Valley. She said if
water was ever sent down the spillway, there would be so much, the town of Chester would be
underwater. The spillway and dam also survived a nearby earthquake that registered 5.7 on the
Richter Scale in 2013. A 2014 inspection report noted that the dam’s main outlet, a structure
separate from the spillway, was inspected after the earthquake and showed no apparent
problems. Federal and state officials have openly talked for months about toughening inspection
programs following the near disaster at Oroville. “One thing we all have in common is that we
didn’t predict this happening,” said Frank Blackett, a regional engineer at the Federal Energy
Regulatory Commission, in a speech in Sacramento in May. David Gutierrez, a DWR consultant
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and former chief of the dam-safety division, said routine annual inspections generally aren’t able
to detect the types of problems that were lurking at the Oroville spillway. “We’re trying to find the
obvious issues,” he said in an interview in June. “It’s a visual inspection. You’re climbing things.
You’re not X-raying.”
Oroville’s crisis began when a giant crater opened in the main spillway Feb. 7. DWR officials
throttled back water releases to limit the damage, but a heavy rainstorm filled Lake Oroville and
water began spilling over the adjacent emergency spillway for the first time in the lake’s 48-year
history. When it appeared the emergency spillway might fail, officials ordered the immediate
evacuation of 188,000 downstream residents. DWR quickly ramped up releases over the main
spillway, arresting the flow of water over the emergency structure, and lake levels fell. The
evacuation order was lifted two days later. The exact cause of the crater has yet to be
determined. An independent forensic team has cited two-dozen possible factors but won’t finish
its investigation until this fall.
(Public or private, what’s best?)

Columbia River power struggle: Trump privatization proposal generates
new energy debate
By KIRK JOHNSON,, The New York Times, July 29, 2017, seattletimes.com

GOLDENDALE, Klickitat County, WA — To ride
down the Columbia River as the John Day
Dam’s wall of concrete slowly fills the view from
a tugboat is to see what the country’s largest
network of energy-producing dams created
through five decades of 20th-century ambition,
investment and hubris. Nearly half the nation’s
hydropower electricity comes from more than
250 hydropower dams that were built on the
Columbia and its tributaries, a vast and
complex arc of industry and technology that
touches tens of millions of lives across the
West every day. Google taps the river’s energy
to power a data center 90 minutes east of Portland, drawn by some of the cheapest, most
environmentally friendly electricity in the nation. Farmers farther upriver in Washington state pump
irrigation water into alfalfa fields, with both the water and the electricity supplied by a dam. The
Space Needle in Seattle uses Columbia River electricity to slowly spin tourists in its sky-view
restaurant. High-voltage transmission lines shoot south to California. President Donald Trump’s
administration has proposed rethinking the entire system, with a plan to sell the transmission
network of wires and substations owned by the Bonneville Power Administration (BPA), a federal
agency that distributes most of the Columbia Basin’s output, to private buyers.
The idea is part of a package of proposals that would transform much of the infrastructure in the
United States to a mixture of public and private partnerships, lowering costs to taxpayers and
improving efficiency, administration officials have said. Assets of two other big public power
operators, based in Colorado and Oklahoma, would be sold, too, if Congress approves the
measure. Debates about government and its role in land and environmental policy are always
highly charged. But perhaps nowhere could the proposed changes have a more significant impact
than along the great river of the West: fourth largest by volume in North America, more than 10
times that of the Hudson. Privatization would transform a government service that requires equal
standards across a vast territory — from large cities to tiny hamlets — into a private operation
seeking maximum returns to investors. Wringing profits from a system that has provided electricity
at cost would inevitably raise prices, critics of the idea said, while supporters envision a
streamlined grid open to innovations that government managers cannot imagine.
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A New York Times reporter and photographer went down the river in June, bunking with a fiveman tug crew, looking for what is at stake in this new energy debate. Those stakes start with the
scale. Grand Coulee alone, the biggest dam on the river, ships power to 10 states and creates
enough electricity to power all the households in Missouri for a year. The 12 million cubic yards of
concrete it contains is enough to build a highway from Seattle to Miami. The possible fate of that
system is raising alarms for some, and questions for almost everyone whose life connects to the
river. “The uncertainty is the biggest thing of all: How would it work?” Terry Oxley, captain of the
tugboat, the Crown Point, said as he gazed at the water, hands flicking the controls with practiced
aplomb. Oxley, 63, has worked the tugs for 39 years. “I guess I want more input,” he added.
“Who’s going to control it? Who’s going to have the say-so? When are they going to release the
water, the flood control, the spill patterns for the fish? It’s such a big deal, and it’s all intertwined.”
Obligations to tribes
The dams and the locks were built by engineers who transformed — or destroyed, depending on
your point of view — what had been one of the wildest rivers in the United States. From the mid1930s, when construction began on the Grand Coulee and Bonneville dams, through the mid1970s, when the last major dams were completed on two Columbia tributaries, builders set the
standard for public works as tools of economic development. Coulee and Bonneville employed
about 9,000 construction workers, and Coulee alone cost about $5.5 billion in today’s inflationadjusted dollars. The dams blocked the river’s flow, creating a network of placid reservoirs.
Irrigation canals spidered out, fostering one of the nation’s richest breadbaskets in the orchards
and vineyards of Washington. Mammoth turbines powered the airplane factories of Puget Sound
and the boom of postwar California. Development came with costs. Native American tribes saw
their lands destroyed. Salmon stocks, already ravaged by overfishing, were driven into further
peril by rising water temperatures and dams that made it harder for fish to move up- and
downriver in their ancient cycles of reproduction. Native American tribal leaders said that the old
river would never come back, but that the federal government was now bound, through court
decisions and treaties, to work with tribes going forward. “Obligations are tied to the federal
relationship,” said Jaime A. Pinkham, executive director of the Columbia River Inter-Tribal Fish
Commission and a member of the Nez Perce tribe. “When you privatize, what happens to the
voice of the Indian people?”
Not new, but different
While the idea of selling some or all of what the federal government built here is not new —
President Ronald Reagan floated the idea in the early 1980s — it’s a much different debate this
time. Reagan proposed a clean-sweep sale of public power into private hands, from dams to
wires. The new proposal would keep the electricity-making in government control, while spinning
off the system of getting that electricity to market. Partial privatization would require complex new
contracts delineating the responsibilities of the public and private partners. And what feeds into
that system has grown more complicated since the 1980s, with a huge growth of new sources like
wind and solar.
Some energy experts who back the Trump plan said that despite the thorny details, a powerful
word could resonate in Congress: fairness. Low prices in a nonprofit system have been a huge
boost to economic growth in this region. “We should have a debate about why some minority of
Americans get subsidized power and others don’t,” said Chris Edwards, an economist at the Cato
Institute, a libertarian think tank. Government brought electricity to remote rural towns starting in
the 1930s, and people there haven’t forgotten. John Friederichs, manager of the Ferry County
Public Utility District in northeast Washington, said a shift in focus to larger population centers,
because that’s where the profits are, could leave tiny markets like his — about 7,500 people —
out in the cold with lower priority for maintenance or repairs. “When you have something that
works, having caution about changing it seems reasonable,” he said. Powerful new economic
voices have emerged since the last big grid debate, as companies like Google, Microsoft and
Amazon invested billions of dollars in building data centers for the internet in Bonneville’s territory.
Those new customers already inject greater private- market forces into the system as they
negotiate contracts for their energy needs.
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Wind vs. water power
In cities like The Dalles, Oregon, 90 minutes east of Portland, Google has become a community
patron of sorts, residents said, with grants to libraries and schools. “Google has been good for
us,” said the city’s mayor, Steve Lawrence. “They’re a full partner.” But discontent with the old
system of public power has grown in some places, bolstering the political chances of privatization.
In Sherman County, Oregon, for example, southeast of The Dalles, Trump won 72 percent of the
vote, and critics of Bonneville seem just about as prevalent because of how grid operators have
incorporated, or not, the new rising force of wind energy into a system dominated by hydropower.
Wind revenue is paying for the expansion of the Sherman County Courthouse and the annual
dividend checks that property owners in the county have received. Kathy McCullough said
kilowatt dollars had become important to her family farm’s budget, hedging against fluctuations in
wheat prices. Bonneville’s power managers repeatedly hit the off switch on wind this year in
Sherman — curtailment is the term — because too much water was coming through the dams
after last winter’s huge snowpack, which in turn meant more hydroelectricity flowing through the
grid. More curtailments have happened this year than ever, according to the Northwest Power
and Conservation Council, as Bonneville managers struggled to keep the system in balance. A
change in ownership, supporters of the Trump plan in Sherman said, could be good for them in
opening new opportunities for wind-power sales. “The BPA does a terrible job,” McCullough said
in reference to Bonneville Power. “I don’t know that privatizing would be bad at all.”
(100 years and young.)

Milton Dam centennial to be observed
By Peter H. Milliken, July 30, 2017, vindy.com

LAKE MILTON, Ohio - The centennial of the dam
that created Lake Milton, a well-known recreational
attraction for generations of northeast Ohio
residents, will be observed this week by the local
historical society. The Lake Milton Historical Society
will commemorate the occasion during a 10:30 a.m.
Saturday ceremony at the Lake Milton State Park
Beach and Amphitheatre. That event, located off
Grandview Avenue, will feature remarks by local
dignitaries including Youngstown Mayor John
McNally, a performance by the Jackson-Milton High
School Band and a parade of pleasure boats that will
include some antique boats. On display at that
celebration will be a 12-foot scale replica of the Elizabeth of Craig Beach, a 40-foot tour boat that
operated on the 1,685-acre lake from the 1920s to the 1950s.
Antique cars also will be on display. A party at the Lake Milton Amphitheater will take place from 5
to 11 p.m.
Construction of the dam along the Mahoning River began in 1913, and the lake behind it was
filled by the spring rains of 1917. The 10 billion-gallon lake was created to increase the industrial
water supply for Youngstown, but quickly became a major regional recreational asset.
“It was very important to the city of Youngstown because that was the water supply for the steel
mills,” said Sally Smolek, whose ancestors first settled in the Lake Milton area in 1811 and who is
president of the Lake Milton Historical Society. The construction site for the dam, which was then
the Mahoning Valley’s largest building project, drew thousands of spectators to rural Milton
Township, with businesses being formed to accommodate those visitors. That township was
Mahoning County’s most sparsely populated township when the project began.
“The Lake Milton dam was the very first dam to create a big lake in this whole area, which is why
so many people came to see it being erected,” said Sally Wagner of Lake Milton, treasurer and
historian with the local historical society. “Even as the dam was being constructed, developers
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were swooping in and buying the farmland,” she added. “The dam is what makes the Lake Milton
community what it is today, and it continues to be a recreation spot and a go-to place to enjoy
your summer,” said Wendy DiBernardi of Lake Milton, daughter of Sally Wagner and a member of
the centennial committee. “It was a great place to live then (when the lake was new), and it’s a
great place to live now,” said Matthew Wagner of Lake Milton, builder of the replica boat and son
of Sally Wagner.
The new lake flooded the village of Fredericksburg along Ellsworth Road, which had been the
township’s largest settlement and a stop for Pittsburgh-to-Cleveland travelers that featured stores,
mills and taverns. Some village buildings were demolished and others were moved to higher
ground before the lake was created, according to the local historical society. Many summer
cottages were built on the lake’s shoreline between 1920 and 1940. During the 1940s,
employment at the Ravenna Arsenal and World War II gasoline rationing spurred more
permanent residences at the lake, according to the township’s web site. The dam was guarded
during World War II to prevent any disruption of Mahoning Valley steel production. Besides the
Elizabeth, tour boats named the Marguerite, the Betty Jean, the Nancy Jane, the Verna D. and
the America plied the waters of the lake. Between 1950 and 1960, the township’s population grew
52.3 percent to 3,341 and the population of the village of Craig Beach on the west side of the lake
soared 100.2 percent to 1,139.
The lake was drained beginning in 1985, with the Ohio Department of Natural Resources
completing the rebuilding of the 2,840-foot-long dam, refilling the lake in 1988 and establishing
Lake Milton State Park. The park consists of the lake, which is a popular boating, fishing,
swimming and water-skiing destination, and 1,171 acres near the lake. The rejuvenation of the
lake after the rebuilding of the dam led to construction of luxurious lakefront homes and soaring
lakefront real- estate values. New public-water supply line and sanitary-sewer installations on the
east side of the lake in 2007 further enhanced the shoreline communities at the reborn lake.
Establishment during the early 2000s of several wineries near the lake also attracted additional
tourists to the area. Halliday’s Winery on North East River Road just below the dam features a
display of historic Lake Milton photographs on its walls. Construction of freeway noise barrier
walls along Interstate 76 in 2015 further enhanced the quality of life at Lake Milton. This year, the
state park added an archery range and mountain bike path.
(Preparing for a shaker.)

Retrofit project planned for San Luis Dam
July 27, 2017, westsideconnect.com

SANTA NELLA, CA - A long-term retrofit project to
raise and strengthen B.F. Sisk Dam, commonly
referred to as the San Luis Dam, is moving
through the planning process and could break
ground in three years. Project leaders, while
stressing that the chances of a dam failure are
remote, said the planned retrofit is necessary to
bring the structure up to current seismic safety
standards. The 300-foot high earthen dam was
constructed 50 years ago as a joint project
providing irrigation water storage for the federal
Central Valley Project and municipal and industrial
water for the State Water Project. Behind the dam is San Luis Reservoir, with a capacity of more
than two million acre-feet of water.
According to the Bureau of Reclamation, which has partnered with the state Department of Water
Resources on the dam retrofit, a 1985 assessment of the structure determined that the dam had
no safety deficiencies. But, according to a bureau website, a more advanced seismic study of the
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dam in 2005 raised concerns. That study re-evaluated the Ortigalita Fault which crosses the
reservoir, and how soils would react under various levels of earthquake stress.
Two potential risk scenarios emerged from that evaluation, explained Mynul Chowdhury, project
manager for the bureau. One is the possibility of the soft soil undergoing liquefaction in the event
of an earthquake, potentially causing the dam to essentially slump below the water line and
leading to failure through over-topping. The second is the potential for an earthquake to cause
cracks in the dam through which water would flow, also leading to failure. The statistical chance of
either scenario occurring in any given year is minute, said Chowdhury and Todd Hill, who
oversees dam safety for the bureau’s mid-Pacific Region. “The chances are very remote, less
than 1 percent in any given year,” Chowdhury told Mattos Newspapers. “However, if the dam fails
the consequences would be severe.” That deficiencies were identified as testing and evaluation
tools evolved is not entirely unexpected, Hill added.
“From a program perspective, the dams were built a long time ago before the science was well
understood on a lot of things,” he commented. “We are constantly going back and looking at
seismic loadings and flood loadings. I would not say it is uncommon at all to find these things.”
The proposed retrofit has been a decade in the planning stages, Chowdhury said, and - while not
finalized - the project will most likely involve a combination of raising the level of the dam 12-15
feet, installing a material on the downstream face of the dam to combat cracking and adding a
stability berm at the base of the dam to help prevent movement in the event of an earthquake.
“The final decision has yet to be made. At this point, those are the alternatives that have the best
chance of moving forward,” Hill said. The retrofit is a long-term project which could span up to five
years and require upward of 300 construction workers, the project leaders said, adding that
contractors often will hire locally for at least a portion of the required workforce. Chowdhury said
the retrofit time frame calls for work to begin in 2020.
(Another dam removal.)

Removal of Cline Falls Dam on Deschutes underway
Removal of century-old dam to boost fish, habitat
By KTVZ.COM news sources, Jul 31, 2017

REDMOND, Ore. - Removal of the more than 100year-old wood and concrete dam, along with
hydroelectric equipment, at Cline Falls on the
Deschutes River near Redmond is underway and is
expected to continue through the end of August,
officials said Monday. Once completed, resident
trout and wildlife will be able to migrate freely
through the former dam site, accessing river and
riparian habitat along the Upper Deschutes, the
Central Oregon Irrigation District said in a news release. Crews have installed a cofferdam, a
temporary watertight enclosure that allows the enclosed area to be pumped out. This pumping
creates a dry work environment for the dam removal to proceed. Beginning Monday, an excavator
with an air-chisel attachment will be used to demolish sections of the dam. “As owners of the land
we’ve been committed to removing this dam for years in an effort to return the Deschutes River to
its natural state,” said Craig Horrell, manager of the Central Oregon Irrigation District. “To finally
see the dam removal and site clean-up in action was a very proud moment for our organization.”
Following a successful settlement with Pacificorp, who previously leased the site from COID, the
Cline Falls dam removal and associated equipment and structures of the former hydroelectric
power plant is the joint effort of the irrigation district, in cooperation with the Upper Deschutes
Watershed Council. Removal of the 120-foot-long, 5-foot-tall dam will improve ecological
conditions of the river by allowing the river to flow naturally and restore the natural movement of
sediment downstream. The project also includes site clean-up of left-behind contaminants.
Project costs are expected to exceed $2 million and are being financed by a settlement with
Pacific Power. Established in 1918, Central Oregon Irrigation District is a Municipal Corporation of
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the State of Oregon. The District’s mission is to provide a reliable supply of water to 3,500 patrons
throughout Bend, Redmond, Powell Butte and Alfalfa through its system of more than 700 miles
of canals. COID delivers water to each patron so all can work, play and thrive, while at the same
time ensuring the needs of future patrons can be met through conservation and more efficient
delivery methods.

Hydro:

(A century. Wow, find a wind farm that will last that long.)

Cube celebrates Narrows Dam’s 100th birthday
By Ritchie Starnes, News Editor, 7/22/17, thesnaponline.com

News Editor
As impressive as the structure of the Narrows
Dam and its hydroelectric powerhouse is, the
amazing feat rests with how long it took to build
— only two years — and its future in the pursuit
of renewable energy. “We couldn’t build this
plant today in two years,” John Collins, the new
chief executive officer of Cube Hydro, said of the
Narrows. Cube Hydro leaders and scores of
local dignitaries, stakeholders and political
representatives were in Badin Thursday to
celebrate an illustrative century of the dam.
Following a presentation of company speakers at the Narrows power plant, Cube sponsored a
luncheon on the grounds of its Badin offices in recognition of the birthday. “One hundred years is
a long time, but when it comes to hydroelectricity, it’s only in its adulthood,” added Collins,
referring to what is believed to be a promising future.
As the demand for electricity grows along with a quest for more renewable, carbon-free energy
sources, the likely need for hydropower also increases to reduce dependence on fossil fuels and
advance toward more clean, renewable energy sources. Collins made it clear Cube’s interest in
the region’s assets remain a priority. “We are very much invested in North Carolina and we’ll
continue to invest in North Carolina,” he said. “We want to be a part of North Carolina’s economic
development.” Kristina Johnson, outgoing CEO of Cube and the impending chancellor of the
State University of New York, continued to champion hydropower as the way of the future.
“This will definitely be here in 100 years. We won’t be, but it will be,” she said. Johnson said
hydropower should be recognized as another component of renewable energy sources like wind
and solar energy. In fact, she said each one complements the other in a pursuit of cleaner energy.
She suggested all of the renewable energy sources should be integrated for a healthy balance.
“We need to take advantage of what’s not being utilized,” Johnson said. “We need to be a
throwback [to] when it was a sin to waste.” She pointed out that dams already store water
supplies, which is used for numerous other resources including recreation. Hydropowered
electricity is simply another use. According to Cube, hydropower produced 62 percent of total
U.S. renewable electricity generation in 2010. The National Hydropower Association estimates
the U.S. can double its hydroelectric power by 2030 in an environmentally safe and sound
manner. While Johnson does not predict Cube’s four hydroelectric facilities along the Yadkin will
expand, she said the presence of those facilities will attract other industries that could benefit the
region economically. New industries, like aero farming (indoor farming without sun and soil in a
fully controlled environment), tend to gravitate toward areas where there’s clean energy resources
and inexpensive land, she said.
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Recently, there has been growing bipartisan support amid Congressional efforts to ensure
favorable legislation for hydropower, which maintains a strong presence in North Carolina
including Cube’s projects along the Yadkin River previously purchased from Alcoa. Also on
Thursday, U.S. Rep. Richard Hudson, NC-08, a member of the Energy and Commerce
Committee’s Energy Subcommittee, spoke on the House floor urging support of a proposed bill
that calls for the responsible tapping into energy resources and the rollback of federal regulations
on conduit hydropower projects. “Hydropower remains one of the most efficient and affordable
sources of electricity, as well as one of the largest sources of renewable electricity in America,”
Hudson said. “In North Carolina alone, it generates enough electricity to power 350,000 homes
each year,” he continued. “The opportunity is tremendous. Picture a tiny turbine placed in an
existing man-made pipe that transports water from a water treatment plant. We can produce clean
electric power inside these types of man-made conduits. “There are over 1.2 million miles of water
supply mains in the United States, creating literally thousands of energy-recovery hydropower
generation opportunities. This technology is readily available and environmentally-friendly, but
federal regulations have discouraged and stifled development.” Critics contend hydropower has
environmental consequences, primarily due to the damming of water, changed water flow and
added construction of infrastructure. Opponents argue hydroelectric power plants affect the health
of fish. Fish habitats are shaped by physical factors such as water level, water velocity and shelter
opportunities and access to food. Hydroelectric power plants are expensive to build, though
require fewer workers and maintenance costs. Hydropower is also susceptible to drought
conditions. Electricity generation and energy prices are directly related to how much water is
available.
History of Narrows Dam
Hydroelectric facilities first appeared in the U.S. in the early 1890s in New England. Egbert B.C.
Hambley, an English mining engineer, first explored the idea of harnessing the industrial potential
of the Yadkin River basin. Hambley and partner George Whitney, of Pittsburgh, proceeded to
spearhead the construction of a dam near Palmerville. However, the effort ended in 1907, after
the pair declared bankruptcy. L’Aluminum Francaise purchased the holdings in 1912. After
studying the topography and the flow of the river, French engineers abandoned the previous
dam’s location for the “Narrows” of the Yadkin, about four miles downstream, in favor of a higher
dam with greater generation capacity. A town was established and named after the founder,
president and engineer Adrien Badin. With the onset of World War I in 1914, France quit foreign
investing and called its reservists home. The project was subsequently abandoned. Near the end
of 1915, Arthur Vining Davis and Andrew Mellon bought the French holdings. They concluded the
war would increase the demand for aluminum, leading to the creation of a smelter by the
Aluminum Company of America (Alcoa) and its subsidiary, Tallassee Power Company.
They resurrected the building of the dam and the town of Badin, finishing what the French had
started. What began as shanties and temporary structures for workers evolved into a full-fledged
town, a community designed to attract and serve workers. In its heyday, Badin bustled with a
population of some 5,000 residents. Opened in 1917, Narrows Dam, the first of four projects to be
built on the Yadkin River, consists of a main dam section and a bypass spillway section.
Four steel penstocks convey water from the intake section to the powerhouse. The dam
impounds a reservoir (Narrows Reservoir or Badin Lake) that has a normal full pool area of 6,355
acres and a drainage area of 4,180 square miles. A decade ago Alcoa began to transition away
from the aluminum smelter and focus on the dam’s hydroelectric capacity. Earlier this year Cube
Hydro finalized the purchase of Alcoa’s four hydroelectric power plants along the Yadkin River.
(More ways to use hydro.)

Tidal Energy -- All Renewables Are Not Created Equal
By James Conca , Contributor, forbes.com, Jul 27, 2017

Most everyone has heard of hydroelectric energy or hydropower, that uses a dam to store water
in a reservoir. Water released from the reservoir flows through turbines, spinning them to
generate electricity. Tidal turbines harness marine currents and tidal energy using tidal stream
turbines that work much like submerged windmills, but are driven by flowing water rather than by
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air. But there are other types of hydropower that
harness marine currents, tidal energy and wave
energy, also referred to as marine current energy.
Tidal stream turbines work much like submerged
windmills, but are driven by flowing water rather than
by air (see figure). According to Professor Jason
Donev at the University of Calgary, tidal power is far
more reliable than either wind or solar power as the
sun doesn’t always shine and the wind doesn’t always
blow. "We know how much electricity we’re going to
generate at any given time, but tidal is still
intermittent. Although it is very predictable, it’s still
non-dispatchable - we can’t choose to turn it on or off
like a dispatchable natural gas power plant,” says
Donev.
However, the inherent predictability of tidal power is highly attractive for grid management,
removing much of the need for back-up plants powered by fossil fuels. Tidal turbines can be
installed in the ocean at places with high tidal current velocities, or in places with strong and
continuous ocean currents. These flows are basically as predictable as the tides. The technology
shown above consists of twin axial flow rotors of 15 to 20 meters in diameter, each driving a
generator via a gearbox much like hydroelectric and wind turbines. The twin power units of each
system are mounted on wing-like extensions on either side of a tubular steel central pillar some
ten feet in diameter, set into a hole drilled into the ocean floor. Marine currents, unlike many other
forms of renewable energy, are a consistent source of kinetic energy caused by regular tidal
cycles driven by the phases of the moon. Water is over 800 times denser than air so the force of
the tidal flow, of only several miles per hour in places like Strangford Lough in Ireland, is similar to
that produced from a 300 mph wind on a wind turbine. This difference in density and power also
means that tidal turbines can be significantly smaller than wind turbines. Tidal turbines can be
placed much closer together and still generate the same amount of electricity. The United
Kingdom leads the world in marine current energy and has more companies involved in this area
than any other. The ocean surrounding the U.K. has vast quantities of predictable, reliable and
consistent marine current energy. A study by the U.S. Department of Energy identified almost 50
GW of marine current power in the Alaskan coastal waters alone. The World Energy Council
estimates that up to 1,000 GW of marine energy could be installed by mid-century. This is pretty
significant, equivalent to half of the world’s present coal capacity. Costs for marine current energy
are still being developed and are coming down, but estimates by the International Renewable
Energy Agency range from 20¢ to 27¢/kWh.
Environmental impact studies of marine energy have shown relatively little impact to marine
ecosystems. These studies focused on the effects of the turbines on the integrity of the breeding
harbor seal population, the abundance, diversity, integrity and extent of the benthic biological
communities associated with the submerged rocky reefs, and the population of breeding seabirds.
But researchers at Cardiff University and Liverpool aren’t so sure. There are concerns that tidal
power could have negative impacts on marine life by changing how sedimentation, dissolved
oxygen and nutrients work in the area. Extensive modelling is required to look at how these will be
affected. Barring any strange unlooked-for negative effects, marine current technologies should
grow quickly in this century and become a solid part of our future low-carbon energy mix. Dr.
James Conca is an expert on energy, nuclear and dirty bombs, a planetary geologist, and a
professional speaker. Follow him on Twitter @jimconca and see his book at Amazon.com




Other Stuff:
(A dream.)
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Can the world thrive on 100% renewable energy?
A transition away from fossil fuels is necessary, but it will not be painless
Jul 13th 2017 | Finance and economics, economist.com

A WIDELY read cover story on the impact of global
warming in this week’s New York magazine starts
ominously: “It is, I promise, worse than you think.” It goes
on to predict temperatures in New York hotter than
present-day Bahrain, unprecedented droughts wherever
today’s food is produced, the release of diseases like
bubonic plague hitherto trapped under Siberian ice, and
permanent economic collapse. In the face of such apocalyptic predictions, can the world take
solace from those who argue that it can move, relatively quickly and painlessly, to 100%
renewable energy?
At first glance, the answer to that question looks depressingly obvious. Despite falling costs, wind
and solar still produce only 5.5% of the world’s electricity. Hydropower is a much more significant
source of renewable energy, but its costs are rising, and investment is falling. Looking more
broadly at energy demand, including that for domestic heating, transport and industry, the share
of wind and solar is a minuscule 1.6% (see chart). It seems impossible to eliminate fossil fuels
from the energy mix in the foreseeable future. But all energy transitions, such as that from coal to
hydrocarbons in the 20th century, take many decades. It is the rate of change that guides where
investments flow. That makes greens more optimistic. During the past decade, solar photovoltaics
(PV) and wind energy have been on a roll as sources of electricity. Although investment dipped
slightly last year, the International Energy Agency, a global forecaster, said on July 11th that for
the first time the amount of renewable capacity commissioned in 2016 almost matched that for
other sources of power generation, such as coal and natural gas. In some countries the two
technologies—particularly solar PV in sunny
places—are now cheaper than coal and gas.
It is no longer uncommon for countries like
Denmark and Scotland to have periods when
the equivalent of all their power comes from
wind.\ Ambitions are rising. The Senate in
California, a state that is close to hitting its
goal of generating one-third of its power from
renewables by 2020, has proposed raising the
target to 60% by 2030; Germany’s goal is to
become 80% renewable by 2050. But whether
it is possible to produce all of a country’s
electricity with just wind, water and hydro is a
subject of bitter debate. In 2015 Mark
Jacobson of Stanford University and others
argued that electricity, transport,
heating/cooling, and industry in America could
be fully powered in 2050-55 by wind, water
and solar, without the variability of the weather
affecting users. Forswearing the use of natural
gas, biofuels, nuclear power and stationary
batteries, they said weather modelling,
hydrogen storage and flexible demand could
ensure stable supply at relatively low cost.
But in June this year Christopher Clack, founder of Vibrant Clean Energy, a firm, issued a stinging
critique with fellow researchers in the Proceedings of the National Academy of Sciences, the
journal in which Mr. Jacobson et al had published their findings. They argued that a narrow focus
on wind, water and solar would make tackling climate change more difficult and expensive than it
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needed to be, not least because it ignored existing zero-carbon technologies such as nuclear
power and bioenergy. They claimed the models wrongly assumed that hydroelectricity output
could continue for hours on end at many times the capacity available today, and pointed to the
implausibility of replacing the current aviation system with yet-to-be-developed hydrogen-powered
planes. In their view, decarbonising 80% of the electricity grid is possible at reasonable cost,
provided America improves its high-voltage transmission grid. Beyond that is anyone’s guess.
Others take a wider view. Amory Lovins of the Colorado-based Rocky Mountain Institute, a thinktank, shrugs off the 100% renewables dispute as a sideshow. He takes comfort from the fact that
it is increasingly common for renewables sustainably to produce half a location’s electricity
supply. He believes that the share can be scaled up with ease, possibly to 80%. But in order to
cut emissions drastically, he puts most emphasis on a tripling of energy efficiency, by designing
better buildings and factories and using lighter materials, as well as by keeping some natural gas
in the mix. He also sees clean-energy batteries in electric vehicles displacing oil demand, as
petroleum did whale oil in the 19th century.
Some sceptics raise concerns about the economic ramifications if renewables’ penetration rises
substantially. In an article this month, Michael Kelly of Cambridge University focused on the
energy return on investment (EROI) of solar PV and wind turbines, meaning the ratio between the
amount of energy they produce to the amount of energy invested to make them. He claimed that
their EROI was substantially lower than those of fossil fuels; using renewables to generate half of
the world’s electricity would leave less energy free to power other types of economic activity.
Critics note that his analysis is based on studies of PV returns in Spain from more than half a
decade ago. Since then solar and wind costs (a proxy for EROI) have plunged, raising their
returns. What is more, other studies suggest returns from fossil-fuel-derived energy have fallen,
and will decline further as they incur increased costs associated with pollution and climate
change. A high share of renewables may be less efficient at powering economic growth than
fossil fuels were in their 20th century heyday. But if the climate doomsayers are to be proved
wrong, a clean-energy system must be part of the solution. This article appeared in the Finance
and economics section of the print edition under the headline "At what cost?"
(Counterpoint.)

100% Clean, Renewable Energy Is Possible, Practical, Logical — Setting
The Record Straight
July 22nd, 2017 by Karl Burkart, cleantechnica.com

Since 2009, Mark Jacobson, Professor of
Civil and Environmental Engineering at
Stanford University and Senior Fellow at the
Woods Institute for the Environment and
Precourt Institute for Energy, and more than
85 coauthors have written a series of peerreviewed journal articles evaluating the
scientific, engineering, and economic
potential of transitioning the world’s energy
infrastructures to 100% clean, renewable
wind, water, and solar (WWS) power for all
purposes by 2050, namely electricity,
transportation, heating, cooling, and industrial
energy uses. These papers have helped to
shift the global conversation around the possibility of completely decarbonizing the world’s energy
sector through renewables. They have helped to motivate a wave of 100% renewable energy
commitments by over 100 cities and subnational governments, including 35 cities in North
America, 100 large international companies, and 48 countries. California, the world’s 6th largest
economy, just announced its 100% by 2045 renewable target and proposed U.S. House
Resolution HR540, U.S. Senate Resolution SR 632, and U.S. Senate Bill S.987 calling for the
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United States to go to 100% clean, renewable energy by 2050. In 2015, one of Jacobson’s papers
was published in the Proceedings of the National Academy of Sciences (PNAS). It examined the
ability of the electric grid in the United States to stay stable at low cost with a 100% WWS system
across all energy sectors. The paper concluded that, indeed, grid stability is possible at low cost
with 100% WWS. The article garnered a Cozzarelli Prize, an award given to 6 out of 16,000
papers submitted to PNAS each year.
During June 2017, an article was published in PNAS disputing the conclusions of Jacobson’s
2015 PNAS article. PNAS published the critical article as a Research Report with 21 “co-authors.”
Of the 21 co-authors listed, only three admittedly performed research for the article. The
remaining 18 names were added to gain credibility, a practice that is generally condemned by
PNAS and other academic journals. Armed by what appeared to be a true scientific Research
Report and bolstered by not one but two rather caustic op-ed style press releases, the authors
were able to gain significant traction in the mainstream press. To counter the misleading
statements made by Clack et al., Jacobson created an exhaustive line-by-line rebuttal that was
also published by PNAS, along with responses to news articles that came out in the National
Review, Forbes, and the New York Times. As detailed in all these rebuttals, there were in fact no
modeling errors as claimed by the authors. Of their dozens of misinformed claims, most were
dismissed in the press, but one survived to be picked up repeatedly.
This claim was that it was not possible to increase the maximum discharge rate of hydroelectric
power to the level Jacobson and colleagues proposed while simultaneously holding the annual
average hydropower production from a reservoir constant. In fact, it is definitely possible to add
turbines to the outside of any dam to increase the maximum discharge rate and control the overall
flow so as to keep annual hydropower output constant. A very legitimate question would have
been, what is the upper limit to the peak discharge rate? The critical paper did not ask that
question. Instead, it merely criticized the attempt to model increased hydropower capacity as a
way of load balancing. The hydropower issue is of course a moot point, because there are many
other 100% WWS strategies that do not require an increase in the maximum hydropower
discharge rate at all. One such strategy might be to increase the discharge rate of concentrated
solar power (CSP) with battery storage, as shown here. This result negates the prime contention
of the Clack article. One must ask why the authors were allowed to publish their article as a
Research Report rather than a PNAS Letter to the editor. It is a widely accepted practice for
academic journals to publish commentary on the scientific literature, but these commentaries
never purport to be scientific “research.” PNAS policies, in fact, clearly indicate that the article
should have been submitted as a Letter. Research Reports must contain new scientific research
of significant importance, and the Jacobson hit piece did not contain any substantial research — it
only criticized a previously published scientific paper, and with false claims no less. This is borne
by the fact, among other reasons, that not a single one of 21 authors requested the time series
data from the Jacobson paper until three weeks after they published the paper in PNAS. If the
authors were performing true research, they would have certainly asked for data ahead of
publication.
Nevertheless, nothing in the critical Clack et al. article impacts the results of Stanford’s 100%
WWS study, which describes the technical and economic feasibility of transitioning to 100% wind,
water, and solar power (with some geothermal, tidal, and wave power) for all purposes. It should
be noted that Jacobson models an extremely rapid ramp-up of renewables on the grid — 80% by
2030 — which most would concur is not politically feasible. But it does show that even at such an
accelerated growth rate, our energy supply would still remain stable. More importantly, a transition
to 100% WWS by 2050 would create over 20 million long-term jobs, eliminate 4 to 7 million air
pollution deaths each year, and allow us to stay below the dangerous climate threshold of 2
degrees Celsius in global temperature rise.
100% WWS is already on the way, as illustrated by many cities, states, and countries around the
world that are increasing their use of wind turbines, solar panels, electric cars, electric heat
pumps, energy efficiency measures, and a myriad of other clean energy technologies. Many
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NGOs (e.g., thesolutionsproject.org, 100.org, theRE100.org, go100percent.org, sierraclub.org,
environmentamerica.org, and many more) are engaging communities, companies, and
governments to increase the speed of the transition to 100% WWS. And so are investors.
According to REN21’s Global Status Report on renewable energy, renewable power generating
capacity saw its largest annual increase ever in 2016, and investments in renewables are steadily
growing. In 2015, an estimated $312 billion were in investments, more than double the investment
in coal and gas-fired power plants. These signs are encouraging, but much more work needs to
be done to transition the world to 100% clean, renewable energy. There are many ways we could
get there, and Jacobson’s plan is just one. It is unfortunate that some in the academic community
chose to gang up on this one researcher’s approach when instead they could have spent their
valuable time adding to the body of scientific knowledge by putting forth their own plans for
decarbonizing the energy sector, something the world urgently needs.
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