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Dams:
(The fix is on. Not much time to do the fix.)
California may face 'significant risk' from dam
By: ELLEN KNICKMEYER, Associated Press, Mar 22, 2017 - kiro7.com
 
SAN FRANCISCO (AP) - California is not
just fighting nature as it attempts to repair
the nation's tallest dam, badly damaged
last month by surging storm waters. It's
also racing the clock. Safety experts say
there is no time for delay in a state plan to
restore the 770-foot Oroville Dam, and
they warn California would face a "very
significant risk" if a damaged spillway is
not in working order by fall, the start of the
next rainy season. A Nov. 1 target to fix
the spillway presents "a very demanding
schedule, as everyone recognizes," said a report prepared by an independent team of consultants
and submitted to federal officials last week. A copy of the report was obtained Wednesday by The
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Associated Press. The report sketches a challenging array of problems at the Northern California 
dam, where last month authorities ordered the evacuation of 188,000 people after surging 
releases of water tore away big chunks of the main spillway and then the dam's second, 
emergency spillway. At the time, officials feared rapid deterioration of the emergency spillway 
could send a 30-foot wall of water from the lake behind the dam through surrounding towns. 
Water was even seeping from seemingly undamaged stretches of the main spillway, the five-
member team found. Only 12 inches thick, the concrete spillway is heavily patched, at some 
places by clay stuffed into holes below the concrete. "This calls into question whether the portions
of the slab that appear undamaged by the failure should be replaced," the consultants said, 
raising the prospect of a much bigger long-term repair job. Repair contracts will have to be 
awarded by June. "A very significant risk would be incurred if the Gated Spillway is not 
operational by November 1," the report said. The report does not specify what that means. 
However, officials with the state Department of Water Resources, which operates the dam, fear a 
huge rupture that opened in the main spillway could expand to cripple the flood gates that send 
out controlled releases of water and keep water from spilling over uncontrollably. In a statement, 
spokeswoman Maggie Macias said the agency's objective was to have a fully functional spillway 
before the start of the next storm season. "We'll be working round-the-clock through spring, 
summer and fall to make that happen," she said.

The independent consultants were selected by the state at the request of the Federal Energy 
Regulatory Commission. Experts on the panel either declined comment Wednesday or could not 
immediately be reached. The experts called it "absolutely critical" that the dam's state operators 
not use the faulty emergency spillway again. The state should start work now redesigning a new 
emergency spillway for the 50-year-old dam, the consultants said. The experts inspected the main
spillway before delivering the recommendations to the state. Fully repairing the spillway will likely 
take two years, the consultants said. California still has at least a month left in the current, 
unusually wet rainy season. A record snowfall in the Sierra Nevada will send more runoff into 
Lake Oroville as weather warms. State water officials plan to use the damaged main spillway 
sparingly to control the runoff, releasing water down it to try to ensure it doesn't spill out over the 
non-functional emergency spillway again. Also Wednesday, the state Legislative Analyst's Office 
warned that tens of billions of dollars are needed for repairs and updates for aging dams, levees, 
wetlands and other projects in California's flood-management system. Authorities have not 
provided a current estimate for the cost of repairs needed on the Oroville dam spillways.

(They don’t think they’re getting the right info.)
Editorial: DWR’s handling of Oroville Dam crisis keeps getting worse 
By East Bay Times editorial board | eastbaytimes.com, March 23, 2017 

The confounding statements from the state
Department of Water Resources about the
Lake Oroville spillway crisis just keep
coming. The disaster has been a public-
relations nightmare from the beginning, but
DWR keeps making matters worse with its
words and actions. As the repair bill for the
crumbling spillway and the emergency
response approached $200 million last week,
DWR acting Director Bill Croyle — who has
exhibited a troublesome tendency to
downplay the incident since it started Feb. 7
— used an inappropriate analogy when
asked at a press conference whether the crisis could have been prevented and who was 
responsible.

“This happened. Stuff happens,” he said. “So, you get a flat tire on your car, you run your car out 
of oil. I mean, these things happen. We’re going to get into how this happened, why this 
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happened.” Well. First, it’s a good idea to top off your oil when it’s low and change tires when they
are worn, so something like the crumbling of a spillway shouldn’t be treated as an inevitability by 
the agency that supposedly manages it. If that’s the case, a lot of people living downstream of 
dams in California have good reason to worry. Second, now would be a good time to study the 
how and why, not later. The state is obviously trying to craft some permanent fixes on the dam 
right now. It seems it would want such answers quickly.

Another confounding stance by DWR came when this newspaper told the agency we had photos 
taken weeks before the spillway started to fall apart that showed possible damage to it in the very 
area where it started to crumble. You’d think DWR and its engineers would want to investigate the
photos. They didn’t ask to see them. Instead, they emailed a cover-your-tail statement saying the 
dam was “frequently inspected by multiple state and federal agencies” and that later a “panel of 
independent experts” would investigate the cause of the spillway failure. Hmmm. Perhaps those 
independent experts will want to look at the smoking-gun photos. The day after that blockbuster 
article and photos appeared workers, scaffolding, lights and equipment were set up on the 
spillway itself. That scene caught our eyes. Why? Because in the previous day’s article, we asked
whether DWR inspections included people actually walking on the huge spillway to examine the 
cracks and chasms. DWR said it couldn’t conduct an on-the-spillway inspection when water was 
behind the gates at the top of the spillway. That was called “typical DWR safety protocol.” So the 
typical protocol is invoked when they don’t want to do the work, but ignored once they are 
embarrassed? None of this engenders public confidence in DWR’s ability to adequately handle 
such a crisis.

(Fish or people?)
EDITORIAL: Putting fish over human beings at the Oroville dam
March 25, 2017 - Las Vegas Review-Journal, reviewjournal.com

The preservation of endangered species
is no doubt a noble purpose. But what
happens when environmentalists and
bureaucrats elevate that goal above the
welfare of human beings? We might have
found out in California’s recent Oroville
Dam debacle. Last month, spillway
overflow at the dam caused erosion of
the surrounding landscape, forcing a
mandatory evacuation of nearly 200,000
people in Oroville, Marysville and other
northern California communities both
near and downstream from the dam and
spillway.

But why did it happen? If the spillway failed, authorities warned, uncontrolled flooding could have 
been unleashed on the surrounding towns. But according to a report by California Ag Today, an 
effort to save millions of salmon below the Oroville Dam may have prompted the potentially 
disastrous delay in releasing water from the dam. If the dam had burst, it would have taken a lot 
of agricultural irrigation water with it, which has locals asking questions. Edward Needham, an 
agricultural services provider for growers throughout California, told the paper that he had spoken 
with a friend who was working at the refuge on the day of the evacuation. The friend told Mr. 
Needham he had been working down at the fish hatchery, cleaning it out and trying to save all of 
the salmon. “You’re telling me that they delayed the releases on the dam to save the four million 
salmon that were downstream?” Mr. Needham asked his friend. “That was two days before the 
dam nearly failed because of all the water it was holding back.” As Ag Today points out, Mr. 
Needham’s account is likely correct, as local news stations reported that upwards of 40 
employees from the refuge were working to save the fish and load them into trucks to be safely 
hauled away. In an effort to save salmon, California and federal officials have in recent years 
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imposed water use restrictions that have devastated farmers and rural economies in the region. 
Looks like the Oroville Dam mess may, in part, have been another result of their indifference to 
those human consequences.

(What some people think about dams, never mentioning much about the tradeoff is the benefits 
they provide.)
Water and power: Mega-dams, mega-damage?
scidev.net, 3/22/17

‘Water grabbing’ refers to a situation in which public or private entities are able to take control of, 
or reallocate, precious water resources for profit or for power — and at the expense of local 
communities and the ecosystems on which their livelihoods are based. The effects have been 
well-documented: examples include families driven away from their villages to make room for 
mega dams, privatization of water sources that fails to improve access for the public, and 
industrial activity that damages water quality. This piece, taken from the atlas “Watergrabbing – a 
Story of Water”, part of a project funded by the European Journalism Centre, outlines the history 
and impacts of hydropower as well as planned mega dams in key locations across the globe.

Water for energy
 

The industries that drive the use of water in the energy sector are hydropower, electric energy 
production from fossil fuels, and nuclear power. Water is being used by power plants indirectly, for
cooling. An estimated 583 billion cubic meters of water is extracted for use in plants that produce 
energy from fossil fuel and natural gas — that’s 15 per cent of all water extracted. Some 66 billion
cubic meters of this water does not return to the supply source. According to the International 
Energy Agency, by 2035 water extraction is projected to increase by 20 per cent and consumption
(for energy) by 85 per cent, a trend driven by construction of new power plants that extract less 
water but consume more energy per unit of electricity produced. Together with other trends, such 
as the increase in water extraction for agriculture and energy consumption for cooling, this spells 
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a water scarcity risk that could lead to an energy blackout for countries strongly dependent on 
fossil fuels. 

Hydroelectric power, on the other hand, directly harnesses the force of water to produce energy. 
Today it accounts for 16.4 per cent of the world’s energy. Total production reached 1,064 
gigawatts in 2016, thanks to 57,000 dams of various sizes — from colossal giants to small dams 
to ‘micro-hydro’ plants. Although hydropower comprises about 70 per cent of the world’s 
renewable energy mix, and guarantees a lower amount of total emissions than fossil fuel plants, 
its overall impacts are not always positive. This is especially the case when dams are not planned
with an emphasis on the impacts on people and the environment. In North America, many dams 
built in the 1980s are now being demolished because of their impacts on fish species such as 
salmon. In some cases they are replaced with more modern dams that do not require building 
large-scale reservoirs. But, for the rest of the world, construction continues.
  
Mega dams
The first-ever dam dates from between 2950 and 2750 BC — built in Egypt to collect water for 
agriculture, and this continued to be the main purpose of dams until the late 19th century AD. It 

was only at the end of the 18th century that water exploitation for hydroelectric energy began, with
construction of the first mega dams like the Aswan in Egypt (1902) and the colossal Hoover Dam 
in the United States (1932). Today, over 900,000 dams are estimated to exist worldwide, 40,000 
of which are on a scale large enough to be considered ‘mega dams’. Although there is no 
universal definition of what qualifies as a mega dam, as a general rule they are large structures 
over 15 metres in height generating over 400 megawatts of power on average.
 
Population growth and growing demand for water has accelerated the construction of mega dams
— as has the availability of funding from China, with lenders having financed 330 dams in 74 
countries. African countries, Ethiopia and The Republic of Congo in particular, are developing 
several projects thanks to Chinese and international funding. China is financing large 
hydroelectric projects at home too. After opening the largest dam in the world in 2003, the Three 
Gorges Dam with a capacity to produce 18.2 gigawatts of energy, it now intends to build 100 
mega dams as part of meeting its goal of reducing greenhouse gas emissions. Another large 
emerging economy, Brazil, has also decided to invest heavily in constructing hydroelectric plants 
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in the Amazon. There over 40 projects planned in the Tapajós basin. The goal is to produce 25 
gigawatts of hydropower by 2025. The attraction is clear: dams offer renewable energy that’s 
‘cleaner’ than traditional fossil fuel sources, and promotes water security. But their negative 
consequences cannot be ignored.
 
Thousands of people who live in sites chosen to develop such projects are often relocated, 
without adequate compensation, to poorly built areas including shantytowns. The Three Gorges 
Dam alone has caused the displacement of over 1.2 million people; the smallest, Merowe Dam in 
Sudan, has forced over 50,000 people to relocate. In addition to the forced displacement of 
thousands of people, environmental impacts can include extinction of aquatic animals, destruction
of wetlands and forest areas, and blockages in the natural flow of debris. The following case 
studies offer a snapshot of mega-dam projects in Africa, Asia and Latin America.  
  
China: The Mekong river

The Mekong River, which translates to “Mother 
of Water,” is 12th in the world in terms of water 
discharging capacity, at 475 cubic kilometers 
per year. Its flows along an estimated 4880 
kilometers from the Tibetan plateau through 
China’s Yunnan province to Burma, Thailand, 
Laos, Cambodia and Vietnam. Over 200 million 
people depend on the river for sustenance. 
Along the Mekong’s long path, over 60 million 
people rely on its waters to irrigate rice crops 
and for small-scale fishing. The river also 
supports commercial fishing in the delta.
 
Although the river has always supported 
hundreds of indigenous communities living in 
harmony with the Mekong, in recent years a 
number of factors have altered this balance. 
The most significant of these are the 
construction of over 39 mega dams, changing 
water levels because of climate change, and 
increasing water extraction. “Future water 
shortages threaten to slow down the key sector 
for alleviating poverty in Southeast Asia: 
agriculture,” says Brahma Chellaney, author of 
Water, Asia’s New Battleground. “The risk is 
likely to explode political tensions surrounding 
the Mekong if the states do not cooperate to 
face these new challenges.”
 

Many consider dams a significant threat. China has built seven large hydroelectric plants in the 
Upper Mekong, while 20 others are in various planning phases. Eleven additional dams are being 
planned in the southern part of the basin. These dams are mostly located in Laos, one of Asia’s 
poorest countries. Laos aspires to become Asia’s ‘hydroelectric battery’, with a production 
potential of 26 gigawatts. However, the NGO International Rivers cautions that “dams could 
significantly reduce fishing, restrict the flow of sediments and elements for agriculture, impact food
security and jeopardize the Mekong Delta, in addition to forcing tens of thousands of inhabitants 
to relocate.”
  
Ethiopia: The Blue Nile and Omo rivers
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Ethiopia is one of Africa’s fastest-growing economies. The country relies principally on agriculture,
with small farmers making up more than 80 per cent of the population. However in the last 10 
years, the country has suffered from heavy degradation of soil and other natural resources, with 
river basins increasingly vulnerable to erosion and sedimentation.
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To address these critical issues, develop the economy 
and increase access to an electricity network that is 
among the poorest on the planet, in the 1980s the 
Ethiopian government approved construction of a large 
series of hydroelectric dams. Two of these — the Gilgel 
Gibe III, part of a hydroelectric cascade of five dams in the
Omo river, and the imposing Grand Ethiopian 
Renaissance Dam in the Blue Nile, with an expected 
capacity of around 600 megawatts — are set to triple the 
country’s power generation capacity. Several 
organizations and political figures consider the Gilgel Gibe
group of dams a highly controversial project, because of 
its impacts on the Omo River and Lake Turkana basin (the
largest lake in Africa’s desert region).
 
The Turkana basin, which receives more than 90 per cent 
of its water from Omo, supports the livelihoods of around 
350,000 people. In recent years the lake has receded 
dramatically, a change that has exponentially increased its
salinity. This is due to the water level monitoring that is 
part of the construction of the Gibe III dam, as well as the 
construction of immense agribusiness projects supported 
by the dam reservoirs, mainly for sugar refining and 
ethanol production.

 
Along the Omo River, hundreds of thousands of farming communities are directly affected by the 
dam and tens of thousands have been relocated by the government to five new towns and 
villages around the sugar and ethanol plantations. When the Omo floods, it supports agriculture 
by making water available for irrigation and by depositing silt along the river bank. But because 
the dam prevents the natural flooding process, many communities can no longer count on this 
support. This is a serious problem for the livelihoods of farmers used to planting crops along the 
banks of the river every year.

  
Brazil: The Amazon river
Brazil holds one-fifth of the world’s water reserves, yet 
periodically suffers from severe water shortages. Natural 
aquifers are unevenly distributed across the country, 
making for a water-rich North and constant shortages in 
the South. Climate change related effects on rainfall have 
also had an impact in arid areas, slowing the refilling of 
groundwater aquifers from which large volumes of water 
area being extracted. The environmental factors are 
exacerbated by an economy that is firmly built on 
agriculture and livestock farming, which are responsible for
72 per cent of water consumption, according to the 
country’s national water agency (Brazil is the second 
largest exporter of food products). Added to these 
pressures is an insufficient framework for sustainable 
management policies for groundwater and water 
infrastructure. These pressures escalated into a crisis in 
2016, when an extended water-rationing programme was 
put in place for 30 million citizens in the metropolitan area 
of San Paolo and many other parts of the country. For 
months, industries operated under the uncertainty of 
having to stop production because of water scarcity.
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Also at risk was the agricultural industry, which accounts for 8.4 per cent of GDP, and has seen a 
dangerous decrease in water availability in dry seasons. At the end of 2016, less than 20 per cent
of irrigated land had access to efficient irrigation systems. Brazil’s water troubles are far from 
over. In the next decade the water demand is expected to grow substantially. The country will 
need to invest in more sustainable models of agriculture, upgrade water infrastructure, and 
support water recycling and reuse systems in industrial production. But for now, the government’s
focus is on dams. Hydroelectric plants currently produce 62 per cent of Brazil’s energy. Facing a 
rising demand for electricity and water, the country has planned to install hydropower projects 
worth 25-gigawatts of energy by 2024. Large structures were proposed in São Luiz do Tapajós 
and Jatobá, with more modest ones in Cachoeira do Cai, Jamanxi and Cachoeira dos Patos.
But large agribusiness operations, rather than the Brazilian citizens who need power the most, 
are likely to be the beneficiaries, according to Greenpeace International. And campaigners are 
concerned that the water taken from these dams will be used to grow extensive plantations of 
soya for export.
 
The dams are to be constructed in rainforest areas. The water held by the structure at Tapajós 
alone would flood an area the size of greater London, Paris and Amsterdam combined. Animals 
are expected to pay much of the environmental toll. The government’s own environmental impact 
study uncovered eight new species of mammal living in the area under threat, including a monkey
and five species of bat, while insufficient studies have been done to document fish species.

See the full report here: https://issuu.com/emanuelebompan/docs/watergrabbing-english

(The letters never stop.)
Letter: Which Snake River dams are still serving their purpose? 
 MARCH 23, 2017, tri-cityherald.com 
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I disagree with your March 12 editorial about the Lower Snake River dams.
Where is your data on “the economic impact the dams have on agriculture,
jobs, energy production, transportation and tourism?”  Only one of the 
dams provides irrigation, which can be replaced with intake pipes from a 
free-flowing river. Breaching the dams would create thousands of 
recreational jobs, according to one economic report. Another report finds 
that with upcoming maintenance on the aging dams, they will cost 

taxpayers more than $200 million a year.

The dams produce energy at only one-third of their name-plate capacity, which could be replaced 
by efficiency upgrades. Transportation is why the dams were built, but has declined 70 percent in 
20 years. The Army Corps considers the river “a waterway of negligible use.” Columbia-Snake 
river salmon have been endangered for
20-plus years and there still isn’t a
recovery plan that meets court
mandates. Loss of these salmon is
cited by NOAA as the greatest change
in prey for the endangered Southern
Residents orcas. We don’t want to take
all dams down; we want to re-evaluate
which dams are still serving their
purpose. Looking at the facts,
breaching these dams makes sense
biologically and economically. MONIKA
WIELAND SHIELDS, FRIDAY
HARBOR

(Watch out for those shakers.)
Is Anderson Dam an accident waiting to happen
By David Jacobson, Temblor, MARCH 23, 2017, temblor.net 

Last night, at a community meeting in
Morgan Hill, south of San Jose, residents
of the region were updated on the project
to replace the Anderson Dam. The meeting
sparked anger on the part of residents, for
they feel that the Santa Clara Valley Water
District has not acted properly. Larry Davis,
a San Jose resident, told district officials,
“you people have no emergency plans, no
foresight, and I think you’d better get on it.” 
The Anderson Dam, which is the largest in
Santa Clara County, is the subject of a
replacement project that began in 2007
after a seismic stability evaluation found
that the dam was at risk in the event of an earthquake. The dam sits next to the Calaveras Fault, 
which according to the USGS has a 26% chance of rupturing in a large earthquake by 2043. 
Additionally, the Coyote Creek Fault runs right underneath the dam.  Because of the fact that the 
dam likely wouldn’t survive a large earthquake, the reservoir is not supposed to be at more than 
68% capacity. However, because of the intense rainfall California has seen over the last several 
months, the dam spilled over last month for the 11th time since its construction in 1950. The 
overtopping of the dam resulted in some of the worst flooding San Jose has seen in decades. 
Because of this, residents are worried about what could happen if the dam catastrophically failed 
in an earthquake. 
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Last month we wrote a blog on the seismic concerns at Anderson Dam, where we highlighted the 
replacement project, which states that construction should begin in 2020, last four years, and 
have a cost of $400 million (Up from the initially projected $200 million). This timetable and cost 
has come under scrutiny from residents, who also questioned the district’s lack of initiative to 
install additional outlet pipes to control the reservoir’s level. The current dam only has one outlet 
pipe, which can release 425 cubic feet of water every second. The new dam is scheduled to have 
two outlets pipes, which will be able to expel 5,000 cubic feet of water per second. This will 
hopefully allow the district to easily drain the reservoir when needed, and prevent overtopping. 
Additionally, the new dam will be designed to withstand large earthquakes. In response to some 
of the public’s criticism, Katherine Oven, a deputy operating officer said that while the current dam
only took 9 months to build at a cost of $3 million in 1950, back then there were fewer regulations,
and less was known about seismic impacts. Furthermore, Hemang Desai, who overseas dam 
safety, said that the district is working as quickly as possible. 

If the current dam were to fail in an earthquake, millions of people would be at risk. The city of 
San Jose is below the dam, as are several other smaller towns. The map below shows the dam 
failure inundation zone north of the dam. This map shows what would happen in a worst case 
scenario. Large areas to the south of the dam would also see significant flooding.  This map 
shows the scale of what could happen in the event of dam failure. Significant infrastructure would 
be damaged, thousands of people would be displaced, and homes would be destroyed. 
Therefore, because of the dam’s proximity to the Calaveras Fault, there is a need to replace it 
with one that could withstand significant shaking. The public’s safety is at risk, meaning getting 
construction underway is of the utmost importance.

(Gotta maintain ‘em.)
Maintenance projects allow West Virginia dams to continue offering flood 
risk management, recreation for the state 
By Brittany Murray STAFF WRITER, 3/26/17, theet.com 
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CLARKSBURG, WVA — Recreation in the Mountain
State depends greatly on the lakes created by
navigation and flood-risk-management dams, but
those projects do much more than give residents
and tourists a place to pursue leisure activities. “The
Army Corps of Engineers takes the reliability of its
dams and aging infrastructures seriously, and we
continue to make some very large and needed
investments on those projects,” said Aaron Smith,
project manager of a dam safety assurance project
at Bluestone Dam in the Army Corps of Engineers
Huntington District. Like many others, Bluestone
Dam, which was completed in 1948, provides benefits not only for a nearby town — Hinton — but 
also for the entire Mountain State.
 
“It sits on the New River, with its headwaters in North Carolina, so behind the dam you’ve got an 
area the size of Connecticut that you’ve got to capture and slow stormwaters,” Smith said. “That’s 
a huge amount of storms, including tropical storms and hurricanes that come up into North 
Carolina.” As part of the Ohio River watershed, the New River flows downstream into the 
Kanawha River at the town of Gauley Bridge, an area frequented by rafters and kayakers.
“Half the water that passes our capital city of Charleston comes through the gates of the 
Bluestone,” Smith said. “Bluestone is actually designed to reduce flood risk all the way down the 
Kanawha River and even the Ohio River.” By controlling those floodwaters, Bluestone Dam has 
prevented nearly $6 billion worth of damages, Smith said. “It’s really allowed the Kanawha Valley 
to develop the way it has,” he said. “They would see floods much more frequently than they do 
without Bluestone Dam, so the investments that we’re making are important, and we’re trying to 
make sure that the project is there for future generations to benefit from as well.” To ensure that 
flood protection continues, dams must undergo both minor and significant maintenance, as well 
as regular inspections, to address any concerns before becoming a life safety issue. “We go 
through intermediate inspections on a yearly basis,” said Jeanine Hoey, chief of the Engineering 
and Construction Division in the Army Corps of Engineer Pittsburgh Division. “We do an in-depth 
inspection every five years, and we do a project assessment every 10 years, which goes even 
further. “Those inspections bring to light the things that need to be addressed, and that 
determines whether the project personnel can handle it themselves or whether we have to submit 
for a specific budget,” Hoey said.

The Pittsburgh Division oversees West Virginia’s dams at Stonewall Jackson Lake and Tygart 
Lake. “Tygart and Stonewall are the only flood-control dams, and then we also have Opekiska 
and Hildebrand locks in Morgantown that have a navigation dam with them,” Hoey said of the 
Pittsburg Division. “We actually don’t have any projects scheduled on any of those anytime soon.”
Smith said the Army Corps of Engineers’ Dam Safety Assurance Study was put into place 
following Hurricane Katrina in 2005. “The Corps of Engineers sort of went to a risk-informed 
approach and went through its entire portfolio of projects — we have nearly 700 dams across the 
nation — and did what we call a risk assessment on them all,” he said. That assessment was 
completed in 2013, and for Bluestone Dam, it identified many needs. “We found out that the dam 
itself, while an incredibly sturdy and strong structure, did have a couple deficiencies associated 
with it,” Smith said. “One was the bedrock that it sits on has very thin, but multiple, layers of 
interbedded shale in it.” Smith said the concern is that when the dam is resisting the force of large
pools of stormwaters, those layers could slide underneath the dam. “That would take portions of 
the dam with it, causing a breech and uncontrolled wave of water to go downstream,” he said. “Its 
foundation could literally slide when the dam is holding a lot of water and take portions of the dam
with it.” A second risk identified in the study is that storms which occur upstream from Bluestone 
Dam — known as probable maximum flows — could overtop the dam in ways it was not designed
for. “Like all dams, Bluestone is designed to discharge water out of certain portions of the project 
and not to discharge water out of other parts of the project,” Smith said. “Being overtopped means
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that portions that are not designed to receive water would receive water, which can cause it to 
fail.”

Knowing those two issues, the Army Corps of Engineers completed an additional study to identify 
a range of alternatives to address or mediate the risks. “It’s made up of three principal 
components,” Smith said. “One, we’re installing nearly 500 anchors through the dam into the 
underlying bedrock below those layers of shale, and they go several hundred feet down into this 
bedrock.” Smith said the anchors, each made up of 61 strands of steel rope, serve as a bolt to tie 
the dam to more competent rock. “We directionally drill these anchors into the founding bedrock,” 
he said. “We bond the anchors to the bedrock with some very high-strength grout. In many ways, 
they act like rubber bands to help resist the force of water.” Other components of the project 
include installation of a thrust block to help resist some sliding forces and the conversion of the 
dam’s tunnels. “A portion of the project was converting six tunnels in the dam that were originally 
installed to support hydroelectric power that was never realized; these are called penstocks,” 
Smith said. “We converted these six tunnels into what we call an auxiliary spillway, or another 
way we can safely pass and discharge extreme floodwaters downstream to reduce the probability 
of it ever being overtopped.” That serves as an addition to the primary spillway that already works 
to send water downstream on a daily basis.

“You have to have a spilling basin, or a basin that’s designed to still and calm water as it’s 
received from the riverbed,” Smith said. “Otherwise, you’re basically putting a firehose out there 
that can erode the foundation in front of the dam and cause it to fail.” The Corps of Engineers 
recently finished that portion of the Bluestone Dam project and is now focusing its efforts on 
completing the anchors, which are due to be complete in 2019, Smith said. Summersville Dam is 
also seeing maintenance projects, though not as significant at those at Bluestone. The 
Summersville Dam has two primary valves that are used to release water. The first valve replaced
in 2012, with the second to be replaced in April. “It’s a really big job that involves heavy cranes 
and heavy equipment. Those valves weigh about 30 tons each,” said Toby Wood, resource 
manager for Summersville Lake in the Army Corps of Engineers Huntington District. “These older 
valves are the original equipment to the dam, and they just have started to wear.
“We’ve had issues with them,” Wood added. “Gear boxes have broken, and they’ve seized and 
stuck. They’ve just outlived their lifespan.” Once replaced, the 30-ton valves shouldn’t require any 
additional repairs or replacements for quite some time. “The valve we’re replacing next month is a
1966 model, so they don’t need replaced very often,” Wood said. “We’re thinking this 
improvement with these two new valves, they should well outlast the original valves.”
Depending on the problems that need to be corrected, some projects require that a lake’s water 
level be lowered. That was the case during the last repair project at Summersville Dam, which 
occurred in 2013.

“We have an intake structure on the lake side, and it’s always beneath the surface of the water, 
even at the well pool level,” Wood said. “Every 10 years, we draw the lake down 50 feet below our
well pool, and that will give us access to that intake structure.” The Corps of Engineers attempts 
to do any work that does require the water level to be lowered during the off-season — when 
Summersville Lake is already down 77 feet — to limit any effect on the state’s and the region’s 
economy. “We try to schedule our major work for the wintertime so it does not impact recreation 
at the facilities,” Wood said. “Summersville’s recreation demand here is really heavy, and it’s 
pretty vital to the community and the hotels in the region for the lake to stay up and running.” If 
heavy maintenance were to be done during the busy tourist season, the impact on the 
Summersville area could be detrimental, Wood said. “I haven’t seen it occur, but if there was a big
breakdown in the summer months in an emergency situation and the pool had to be drained to 
make a repair, that would cause a huge impact,” he said. “Fortunately, that hasn’t happened, and 
I hope it doesn’t.” Projects such as those at Bluestone and Summersville have been made 
necessary because of aging infrastructure.
 
“We have some of the older dams that are not in compliance, so they have to go through the 
stages,” said Delbert Shriver, a senior engineer with West Virginia Department of Environmental 
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Protection. “Most of the time, once the dam is brought in compliance, it doesn’t have to do 
anything other than routine repairs.” Also, today’s regulations are different than those in place 
when many of the nation’s dams were built. “The Dam Safety Rule didn’t come until 1972, and 
dams that were built prior to that were built for much smaller storms than what are required now,” 
Shriver said. “Prior to 1972, dams were built to one standard, and then after the disaster in Buffalo
Creek that they had, they put the Dam Safety Act in to make some changes.”
Previously, dams were built to withstand a 100-year-flood — a rainfall total of 6.60 inches in a 
consecutive 24-hour period. “We require a very large storm capacity on high-hazard dams,” 
Shriver said. “’High-hazard dam’ is not the condition of the dam. It’s what it could cause 
downstream if it was to fail. We now require them to handle 27 inches of rain in six hours.”
Of course, dam maintenance projects such as those at Bluestone and Summersville are 
expensive — ranging from $100,000 to millions of dollars. “These investments are costly, but 
they’re also extremely impactful in the way that they improve people’s lives,” Smith said. “We 
make sure that we’re being good stewards of our federal dollars to make sure that we’re 
prioritizing those projects that have the greatest risks.”

Hoey said the Army Corps of Engineers works on budgets three years in advance, and it is 
currently working on the 2019 one. To create the budget, each project is prioritized throughout the
district, and then each district is prioritized throughout the region. “We are part of the Lakes and 
Rivers Division, which has seven other districts, and all of that gets put into a priority from all the 
districts,” Hoey said. “Each of the divisions — there are eight divisions — all go to our 
headquarters, and they’re put into a priority at our headquarters by business line.” Once it’s 
prioritized nationwide, funding is considered through the president’s budget and then by 
Congress. “Congress actually appropriates the funds for all of our facilities, so we find out then if 
we get anything or not,” Hoey said. “We typically get funding by business line based on what’s in 
the president’s budget. In the last couple of years, since they’ve eliminated the earmark, what 
Congress does is provide funding pots for each business line.” To date, the Army Corps of 
Engineers has been able to address any significant maintenance needs that might affect life 
safety or the general mission of each dam.

“There’s also an emergency pot that headquarters keeps for if we have something that breaks,” 
Hoey said. “For the long budgeting process, we can’t predict that something is going to break, so 
headquarters does have money for emergency repairs that they hold back each year. “If 
something like that develops, we can request that kind of funding,” she said. “We have done that 
in the past and received that. There’s really nothing that we haven’t been able to address so far.”
While the dams provide great benefits to the state — both for recreation and for flood 
management — they do not come without risk. One risk that Smith hopes to never see realized is 
a breach or failure of any dam. “If Bluestone were to breach while pulling in an extreme storm, 
you’re talking about $20 billion worth of damage downstream and thousands in loss of life,” Smith 
said. “In addition to some tertiary impacts, if you go through the Kanawha Valley, you know that 
there’s a large chemical manufacturing (presence). Having it under tens of feet of water with a lot 
of flowing debris would obviously cause some other impacts as well.” To ensure such a 
catastrophic event does not occur, the Army Corps of Engineers continues to make the 
investment necessary to protect the downstream population. Though much of the flooding in the 
southern part of the state during a storm last June 23 occurred downstream of the state’s dams, 
Smith said damage would have been much more significant without the dams in place. “Those 
dams operated to reduce flow as much as possible, and it definitely cut tens of feet of water off 
the downstream population,” he said. “But it obviously did not prevent the flooding and the 
impacts that come from that flooding.” Flooding risks will always exist for anyone who lives in a 
river valley, Smith said. “While those dams do have great benefits to reduce your risks of 
everyday floods and keep your communities healthy, you should still take some personal 
responsibility on the flood work that you still have,” he said. “We also work diligently to make sure 
that emergency management personnel planners are fully aware and engaged with the flood risks
that they have, so they can plan appropriately.”
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Hydro: 
(They complain about dams until electricity prices go through the roof, especially in Southern CA 
where they wouldn’t have enough water if it weren’t for Hoover and Oroville dams.)
How hydroelectric power has roared back in California
By Dominic Fracassa, March 20, 2017, sfchronicle.com 

After slowing to a trickle during the
past five years of punishing drought,
hydroelectric power in California is
poised to make a major comeback this
spring and summer, thanks to the wet
winter. 
Across Northern California,
hydroelectricity producers say their
reservoirs are brimming at levels not
seen in decades. Together, their
dams should produce as much as 21
percent of the state’s total electricity
output this year, according to
projections from the California Energy
Commission. 
That would be the highest percentage for 
hydropower since 2011, according to the
commission’s Energy Almanac. That was the last wet winter before the drought.  Hydroelectricity 
is relatively cheap, and a surge in production could help restrain rising utility bills in California, 
although the effect would probably be small. An increase in hydroelectric production should also 
curb California’s greenhouse gas emissions, by lessening the need for electricity from power 
plants that burn natural gas. According to a closely watched Department of Water Resources 
index that tracks precipitation around Northern California dams, the region has seen 202 percent 
of its average annual rainfall. The agency’s measure of snowfall in the northern Sierra is also 
about 145 percent above average; that will help hydroelectricity producers, which rely on melting 
snowpack as a key source of water during warmer, drier months. 

Mudslides and erosion from heavy winter 
storms have made land access to some of 
the hydroelectric plants of the Middle Fork 
American River watershed, managed by the 
Placer County Water Agency, impossible to 
reach near Foresthill, Calif.  “We’ve suffered 
over the last five years enormously from a 
loss of hydropower because of the drought, 
so it’s great to have a good year,” said Peter 
Gleick, the co-founder and chief scientist at 
the Pacific Institute, a water think tank in 
Oakland. “Our reservoirs are full, the rivers 
are full, there’s a great snowpack ... and 
that’s great news.”  In 2015 — one of the 
state’s worst drought years — just 7 percent 
of the state’s total electricity output came 
from hydropower, according to the Energy 
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Ice covers the eastern end of the French Meadows 
Reservoir, part of the watershed managed by the Placer 
County Water Agency. Energy from hydroelectric plants is 
expected to rise sharply. 

Water is released through the Ralston Afterbay dam, 
which is a part of the Middle Fork American River 
watershed and managed by the Placer County Water 
Agency. Energy generated from hydroelectric plants is 
expected to rise dramatically after a season of heavy rain 
and a deep snowpack.
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Commission. The agency has not yet tabulated the state’s energy production figures for 2016. 
“Right now, in our watershed, this is the wettest year on record, year-to-date,” said Ross Branch, 
a spokesman for the Placer County Water Authority. The authority’s records, he noted, stretch 
back 116 years. “We have been running our hydro generators pretty much nonstop,” Branch said.
“My understanding is that some of it’s coming so quickly, we can’t actually generate electricity 
from it.”
The Sacramento Municipal Utility District, which provides electricity to about 1.4 million people, is 
also witnessing a quantity of water not seen in decades.  “We’ve probably seen the wettest year 
since ’83. It’s been a very good water year so far for us,” said Chris Capra, a spokesman for the 
utility. “We generated more (hydroelectricity) in the first two months of the year than in all of 
2015.”  The utility expects to generate 75 percent more hydropower this year than it initially 
budgeted.  But the torrents of rain have also caused extensive damage at some hydropower 
centers, straining their ability to make full use of the newly abundant water supply.
Branch said that debris and sediment produced by the recent spate of rainstorms have tended to 
settle near generators, clogging them and limiting their output. The generators, however, haven’t 
suffered any physical damage. 

Jesse Saich, a spokesman for the El Dorado Irrigation District, said the water services provider 
sustained substantial damage to many of its flumes and canals. Repairs are under way in El 
Dorado County, Saich said, “but it’s going to take a couple of months to get it all fully repaired.” 
“Our hydroelectric system relies on some flumes and canals that date back to the Gold Rush,” 
Saich said. “With the recent rains and the extreme precipitation, we’ve had an enormous amount 
of landslides.” The Department of Water Resources brought all of the turbines at the Oroville 
Dam’s Hyatt Powerplant back online this month. They had been shut down to allow crews to 
remove debris related to the disastrous collapse of the dam’s principal spillway.  In an average 
year, 15 to 18 percent of California’s electricity generation comes from hydroelectric centers, said 
Gleick of the Pacific Institute. During the drought, he said, that number fell to less than 10 percent 
on average.  That deficit had to be made up from other sources, primarily the burning of natural 
gas, Gleick said, creating more greenhouse gas emissions. 

“Over the five years of the drought, California’s greenhouse gas emissions from the power sector 
were 10 percent higher than they otherwise would have been, because of the loss of the loss of 
hydro and the fact that we had to burn more natural gas,” he said.  Natural gas is also a costlier 
energy source compared with hydroelectricity. Over the past five years, Californians doled out 
$2.4 billion more than they would have if hydropower output had remained at average levels, 
according to Gleick’s research.  But the anticipated rise in hydroelectricity output this year isn’t 
likely to make a tangible difference in consumers’ utility bills, at least not in the near future. 
Pacific Gas and Electric Co. is one of the biggest players in hydroelectricity in the country. About 
15 percent of the utility’s electricity comes from hydroelectric sources.  But the direct costs 
associated with generating or buying electricity represent only a portion of any PG&E customer’s 
bill. Most of the revenue PG&E collects from its customers covers expenses the utility incurs in 
actually delivering the electricity, including paying for the electricity grid. Those costs have to be 
approved by the California Public Utilities Commission, in three-year blocks.  “We don’t make 
money by energy sales — our profits are decoupled from that,” said PG&E spokesman Paul 
Moreno. “So what you pay in your electric bill, collectively, is what it costs to deliver that power. ... 
The cost of generation is just one of many factors that go into rate-making.”

(A century of hydropower.)
100 years and counting 
By BEN FLETCHER For the Press-Tribune, Mar 25, 2017, idahopress.com

One hundred years is a milestone few businesses get to see. But Idaho Power, formed in 1916 
when five companies merged, has been lighting up homes longer than most homes have been 
around. “I never thought I’d go through a centennial celebration,” said Krista West, who oversaw a
100 years project for the company in her role as a brand manager. The year-long celebration in 
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2016 included a traveling exhibit, a multi-
episode documentary series and several
events the company hosted to say thanks to
current and former employees. The
centennial exhibit now stands in the
company’s Boise headquarters. “The
participation was huge,” West said. “People
just really wanted to celebrate being a part
of Idaho Power.” It’s a legacy illuminated
every time a light switch gets flipped on.
Idaho Power initially served 18,000
customers, relying on nine hydroelectric
dams located on the Snake River. 
Presently, Idaho Power serves more than
520,000 customers in a 24,000-square-mile
area and offers energy generated at 17
hydroelectric dams, three natural gas-fired
plants and three jointly-owned coal-fired
plants.

Idaho Power constructed most of its hydroelectric power plants in the 1940s, '50s and '60s, 
culminating in the completion of the three-dam Hells Canyon Complex in 1968. But while the bulk 
of energy Idaho Power produces still comes from harnessing the power of falling water, its current
fuel mix has evolved to include 40 percent thermal (coal and natural gas) and 10 to 20 percent 
renewable energy. Renewable energy such as wind, solar and geothermal is purchased from 
independent sources, sometimes required by law. In that time, Idaho Power’s workforce has also 
grown to number 2,000. While headquartered in Boise, a field office in Canyon County employs 
90 people.

“Our Canyon Operations Center is pretty big,” West said. “It keeps the lights on basically for all of 
Canyon County and surrounding communities.” Idaho Power kept lights on through some notable 
speed bumps through 100 years: The Great Depression, World War II, the Cold War and the 
energy crisis of the 1970s. Other challenges have included drought, changing regulations and 
building new infrastructure to meet the needs of growing areas, like Canyon County. To celebrate 
that history, Idaho Power produced a video series documenting each decade of the company’s 
evolution. It can also been viewed on the company’s website, under the tab “100 Years.”
“Despite these and other hurdles we’ve faced together, Idaho Power’s customers have enjoyed 
some of the lowest rates in the nation for nearly a century,” said Darrel Anderson, Idaho Power 
president and CEO. In those early years, Idaho Power brought power to rural areas, like Canyon 
County, and fueled industries like agriculture, mining and manufactured food industries. With 
energy to sell, the company went through great lengths to show people the benefits of electricity, 
even employing salespeople to go door to door. “They had cooking classes to show consumers 
who had never used electric appliance before how to do it,” West said. When the energy crisis of 
the 1970s hit, the company shifted to its focus from selling to conservation. Currently, Idaho 
Power offers customers a number of energy efficiency programs they can participate in. There are
incentives for purchasing energy-saving appliances, heating and cooling systems and building 
materials, like windows and light fixtures. They’ll even help customers pay for a full in-house 
energy audit.

(Squeezing more out of the same water.)
NorthWestern Energy plans upgrades to Ryan Dam
By MTN News, March 26, 2017, kbzk.com

GREAT FALLS, MT - NorthWestern Energy has
announced big plans for a $3.7 million upgrade of three
turbine units at Ryan Dam near Great Falls. The project
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method of generating power. Throughout the 1920s, the 
company updated older and constructed new hydroelectric 
dams on the Snake River. 
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is expected to be completed between 2017 and 2020. The upgraded turbines will allow the units 
to use water more efficiently and add more than five megawatts of generating capacity which will 
boost the dam's maximum capacity to 71 megawatts.

The multi-year project to upgrade the three turbine units started late 2016. Ryan Dam is one of 
five NorthWestern Energy hydroelectric dams near Great Falls. All told, NorthWestern owns 11 
hydro facilities across Montana. Nearly 55 percent of the electricity provided to NorthWestern 
customers is generated by water or wind. That percentage will grow in coming years with other 
potential hydro system upgrades and the recent signing of several new wind generation contracts.

(Just a hydro project.)
Dayton Hollow Dam
From Wikipedia, the free encyclopedia

Dayton Hollow Dam is a gravity dam that
produces hydroelectric on the Otter Tail River in
Otter Tail County, Minnesota in the United
States. It is located 5 miles southwest of the
city of Fergus Falls. Completed in 1909, it is the
first power plant built by the Otter Tail Power
Company and is one of five dams on the river.
Together, they produce about 3.5 megawatts of
power.

Shortly after becoming operational, Dayton Hollow Dam nearly avoided destruction. The city-
owned Fergus Falls City Light Station, several miles upstream, abruptly failed in the early hours of
September 24, 1909. Four other dams between the disaster site and Dayton Hollow were swept 
away. Otter Tail Power Company president Vernon Wright received enough advance warning to 
reach his dam by 6:15AM and open the spillway. The only flood recorded in the history of the river
was due to this disaster. The license for the hydroelectric plant expires on November 30, 2021. In 
June 2016 the company filed a pre-application with the Federal Energy Regulatory Commission to
re-license the station with no changes to existing facilities or operations. The process will take 5 
years

Water: 

Environment: 
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Other Stuff: 
(Very important info.)
Scientist: I've Fixed Age-Old Problem of Wine Bottles 
A small groove eliminates drips after a pour 
By Elizabeth Armstrong Moore, Newser Staff, Mar 25, 2017, newser.com

(NEWSER) – It may be a first-world problem—
that little drip of wine that slides annoyingly
down the neck of a bottle after it's been poured
—but to one scientist, it was simply a physics
challenge waiting to be overcome. Biophysicist
Daniel Perlman at Brandeis University, an
inventor with more than 100 patents under his
probably well-designed belt, says he's solved
the age-old problem by etching a small groove
into the bottle itself, per Phys.org. (You can see
a demonstration via this video: 
https://www.youtube.com/watch?
v=ydR1CsX4Fek) To arrive at his solution,
Perlman studied slow-mo videos of wine being poured, then calculated precisely how large of an 
edge would be required to catch the offending drip. The answer: 2mm wide, 1mm deep.
 
Gizmos already are on the market to stop the spills, while sommeliers might use a napkin to deftly
wipe the bottle after a pour, but Perlman wanted to simplify things. "I wanted to change the wine 
bottle itself," thus avoiding the need for an accessory, he says. Bloggers sound intrigued. The drip
issue is a "pretty obvious" flaw that has been allowed to linger for as long as wine bottles have 
been made, complains a post at BGR. Another at Food & Wine notes that an industry-wide fix 
would likely raise manufacturing costs. "But innovation has swept through the beverage industry 
before—remember when not all cans were wide-mouths?—so maybe a drip-free future is within 
our reach."
.
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