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Dams: 
(They never tell the whole story, like what’s the real cost.) 
'A coastal scientist’s perspective on dam removal’ 
6 February 2019, waterpowermagazine.com  
 
The removal of two large dams on the Elwha River in Washington State gave coastal 
scientist Ian Miller the single best opportunity of his career to study the fate of sediment 
after decommissioning of the structures.  
 
In the winter on the Elwha River delta, the lowest tides occur during the long night, and I’m out 
there every month, walking the beach and making measurements.  My time alone on the Elwha 
beach can be a peaceful interlude or a bit spooky, depending on the thickness of the fog, or the 
brightness of the moon.  I’ve been doing these monthly walks on the Elwha River delta for the 
past seven years, collecting data on the shape and position of the shoreline and the grain size of 
the beach, trying to figure out how the whole coastal system works.  

 

Some	Dam	–	Hydro	News	TM	
And	Other	Stuff	

  
  Quote	of	Note: “Whether you think you can or think you can't, you're right.” - Henry Ford 

 
 

 
	

 
 
 
 
  

  

Some Dam - Hydro News Newsletter Archive for Current and Back Issues and Search:  
 (Hold down Ctrl key when clicking on this link) http://npdp.stanford.edu/ . After clicking on link, scroll 
down under Partners/Newsletters on left, click one of the links (Current issue or View Back Issues). 

	
“Good wine is a necessity of life.” - -Thomas Jefferson 
Ron’s wine pick of the week: 2016 Maison L'Envoye French - Beaujolais "Morgon Cote du 
Py"  
“No nation was ever drunk when wine was cheap.” - - Thomas Jefferson 

	



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

2 

 
I’m a coastal scientist, and my first love is shorelines; 
how they change and respond to waves, sea level and 
tides, and also how they shape the communities of 
plants and animals that call them home.  Dam removal 
is a secondary interest, but the removal of two large 
dams on the Elwha river has afforded me the single 
best opportunity of my career to work at the cutting 
edge.  The Elwha has become an ideal living 
laboratory for studying the nuanced functions of a 
large natural system. 
The lower of the two dams on the Elwha River blocked 
the river five miles from its mouth, and was completed 
in 1913.  The dam was built largely due to the energy 
and motivation of one man, Thomas Aldwell, and the 
reservoir behind the dam carried his name.  The 
uppermost Glines Canyon dam was completed in 1925 
and spanned a narrow canyon 13 miles from the river 
mouth.  Above this upper dam the watershed was 
wholly within the bounds of Olympic National Park, 
and was filled with the sort of pristine river and side 
channel habitat that is rare in the contiguous United 
States.  
 
A balancing act 
The dams symbolized a social balancing act.  A stroll around Port Angeles, where I live and raise 
my family, reveals numerous large buildings, bridges and other big infrastructure projects whose 
foundation stones are stamped with the year 1913.  It’s not a stretch to say that the dams on the 
Elwha River built my town.  These same dams also completely blocked the river in two places.  
Salmon, trout, lamprey and other fish that migrate up the river from the sea were limited to the 
lowest five miles of a 72-mile long river, and sediment and wood flushed from the watershed were 
trapped in its upper reaches.  The dams also were part of the historic disruption of the lives of 
members of the Lower Elwha Klallam Tribe, who manage a reservation at the mouth of the river, 
and are culturally and economically tied to the river.  The voices of the Lower Elwha Klallam were 
amongst the most persistent and passionate arguing for dam removal.   
 
The removal of the two dams did not come easily. I moved to Port Angeles just two years after 
the U.S. Congress passed the Elwha Act in 1994.  The act did not require dam removal, but 
rather specified the “full restoration of the Elwha watershed”.  In retrospect the Elwha Act of 1994 
sealed the fate of the dams, but at the time that wasn’t clear, and the passage of the act was 
followed by years of wrangling about how to carry out the wishes of congress.  I had plenty of 
opportunity to observe the final years of the long, contentious debates and arguments about 
removing these two dams that were kicked off in the mid 1970s by a FERC relicensing process.  
The decisions that were made were a heart-wrenching business.     
 
As the debate about the removal of the two dams in the early 2000s started to transition from “if” 
to “when” and “how”, I started to spend a lot of time down at the mouth of the Elwha River on a 
surf board, chasing after the phantom swells that ghost in from the Pacific Ocean through the 
narrow Strait of Juan de Fuca.  The beach of the Elwha River delta was rapidly eroding, and 
surfing provided a front row seat for a show put on by a complex and changing coast.  People 
wondered if the chronic erosion on the beach was related to the construction of the dams, and the 
sediment they trapped in their reservoirs.  As I pondered the question, I was hooked.  That 
question set the trajectory of my scientific career, and formed the core of my dissertation research 
focused on coastal sediment transport, with the shoreline around the Elwha River mouth as my 
laboratory.  
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I was on the river when the first chunks of the two dams on the Elwha River were plucked out in 
September 2011.   I was awarded a PhD just a few months after that and started a position with 
the Sea Grant programme at the University of Washington. I was able to include an Elwha coastal 
monitoring programme in my work plan.  Two primary questions drove my work:  First, how would 
the coastal environment physically respond to dam removal?  The two reservoirs on the river held 
around 24 million cubic meters of mud, sand and gravel in their deltas - enough sediment to fill a 
large sports stadium many times over – accumulated over a century.  With the two dams out of 
the way the expectation was that much of this sediment would move from the river into the 
coastal environment.  What would be the consequences of that?  How would it shape the coast? 
Second, how would the transfer of sediment into the coastal environment affect the suite of fish, 
invertebrates, seaweeds, birds and marine mammals that made their home in the Strait of Juan 
de Fuca near the mouth of the Elwha River? These investigations also gave me the opportunity to 
partner with a large group of other researchers studying everything from salmon, to bear, to birds, 
to vegetation.  This group of researchers, collectively, were focused on trying to figure out how to 
best track and describe how the landscape and ecosystem responded to this massive watershed 
project.  The Elwha Dam removal was also unprecedented in its scale, so the various 
investigations also invariably advanced our understanding about how natural systems work at a 
larger scale.  It was heady stuff for a young scientist. 
 
Coastal effects 
After roughly 10 years of observing the dam removal through its various stages, and in particular 
its coastal effects, I am struck by three things.  First, the river was amazingly efficient at moving 
sediment downstream during dam removal.  The sediment trapped in the Elwha River reservoirs 
was eroded rapidly as the dams came down, and most of it moved to the coastal environment 
quickly.  For example, as the upper dam was drawn down in November of 2012 a huge slug of 
sand and gravel was eroded from the reservoir and ended up on the beach, 13 miles distant, only 
a few weeks later.  As of 2017 about 60% of the sediment trapped in the two reservoirs has been 
eroded.  Nearly all of that made its way into the Strait of Juan de Fuca. 
  
Next, once in the coastal environment, most of the mud in the eroded sediment disappeared.  At 
least, we can’t find it.  In retrospect this isn’t an enormous surprise. The receiving water for the 
Elwha River, the Strait of Juan de Fuca, is energetic.  There are few places in the Strait where 
water is still enough to allow mud to settle on the bottom.  But it led to an interesting outcome of 
the dam removal from the standpoint of many of the coastal scientists working on the project:  
despite the massive volume of sediment that reached the coast during the dam removal, only 
small areas of the sea-floor were affected.  In other words, we can find deposition from the dam 
removal in only a few areas of the sea-floor near the river mouth.  
 
The mud, though, that gushed from the river during dam removal, and moved through the coastal 
system, did lead to one of the more noticeable ecological impacts of the dam removal, which was 
that photosynthetic algae, what most of us know as seaweeds, were knocked back during dam 
removal throughout much of the coastal zone.  Recent work by University of Washington 
graduate student, Hannah Glover, suggests strongly that this was simply due to a loss of light on 
the sea-floor from all of the mud floating in the light buoyant freshwater of the river plume, and 
spreading out like a cloud over the marine communities on the sea-floor below.  The influence 
was short-lived though.  As the dam removal drew to a conclusion in 2015, and sediment 
concentrations in the river declined, the seaweeds bounced back.  
 
Finally, where we can track and observe sediment that has deposited on the sea-floor or on the 
beach, the consequences of that deposition often have a very positive outcome socially and 
ecologically.  For example, chronic erosion characterized the beach of the Elwha River delta prior 
to dam removal.  At this point, seven years after the start of dam removal, erosion has stopped or 
reversed along shorelines as much as 5 miles from the river mouth.  Another example; beneath 
the surface of the Strait of Juan de Fuca near the river mouth are patches of sea-floor that were 
transformed by sediment deposition.  Formerly cobble areas are now sandy, and formerly sandy 
areas are now muddier.  In places as much of 2 to 3 feet of sediment were layed on top of former 
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sea-floor habitat.  On the face of it we might view such dramatic deposition as catastrophic for the 
marine ecosystem, but our data shows that in fact many organisms were resilient to the 
deposition.  In some cases species even thrived.  One of my favorites are Pacific Sand Lance, a 
tiny sliver of a fish, that are a favorite food of the salmon that seasonally course through 
Washington’s coastal waters.  These little fish use sandy beaches and sea-floors for protection 
and spawning, and they quickly discovered these new sand patches after dam removal.  Now, it 
wouldn’t be unusual for us to count hundreds of these fish on a single SCUBA dive in these new 
sandy habitats.  
 
Lessons learned 
I think often of remarks made by Orville Campbell, a prominent mill manager in Port Angeles in 
the 1990s.  He was in the thick of the removal debates and led a local committee that eventually 
concluded that the removal of the Elwha dams was in the best economic interests of the local 
community.  At the same time, though, Orville repeatedly emphasized that the decision to remove 
the dams was not an acknowledgement that those that decided to build them had made poor 
decisions, and most certainly didn’t deserve to be vilified.  I am very cognizant of the benefits 
dams provide me and my family.  Indeed, my town still derives most of its electricity from the 
great dams on the Columbia River.  The positive outcomes of the removal of the two dams on the 
Elwha River, though, provide new insights that help us as a society to more thoughtfully weigh the 
benefits of dams against the costs of keeping them in place.  In many ways I see the lessons 
we’ve learned from the removal of the two Elwha River dams as fitting squarely in the tradition of 
Thomas Aldwell.  He wanted to build the dams on the Elwha River to improve his community, and 
my research is illustrating the ways in which their removal can do the same. Ian M. Miller, is a 
Coastal Hazards Specialist, working out of Peninsula College and the University of Washington in 
the US. Email: immiller@uw.edu 
 
(More flood control.) 
New Bullards Bar Dam second spillway in Yuba County proposed to 
prevent flooding 
By Sam Corey, Staff Writer, February 12, 2019, theunion.com 
 
California endures its fair share of deadly weather conditions, but what happened in 1997 
was unlike much the state had seen before. As a direct result, plans are in the works to 
add a second spillway to New Bullards Bar Dam. 
 
HISTORY 
On New Year’s Day, storms from Hawaii hit 
Northern California, striking panic in residents 
across the area. According to accounts by the 
San Francisco Chronicle, rain from the storm 
raised "temperatures above 37 degrees at 
10,000 feet." A hundred thousand Central 
Valley residents fled the area; over 50,000 
evacuated their homes in Marysville and Yuba 
City; a broken levee caused officials to 
advocate the evacuation of 22,000 more 
residents in and near Olivehurst. A state of 
emergency was declared for 25 northern 
counties by Gov. Pete Wilson, after he took a 
helicopter above the flooded areas to 
determine the damage. Final estimates of the 
devastation came to about $1.6 billion, with 20,000 homes and 1,500 business destroyed. It was 
estimated eight people died. Since then, officials have been working to prevent such destruction. 
This has been a particular challenge with the ongoing threat of climate change, and fear as we 
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get more precipitation in the form of rain rather than snow. The fear being the result will 
encourage history to repeat itself in the form of floods. 
 
LOOKING FORWARD 
After the 1997 floods, a study was conducted to determine the best way to avoid similar chaos, 
according to Yuba Water Agency Communications Manager Dede Cordell. The answer has come 
in the form of renovations to the New Bullards Bar Dam, which was originally created in 1970, 
and towers 650 feet above the North Yuba River. Today, as a result of the study and 
collaboration with consulting firm, GEI Consultants Inc., the Yuba Water Agency has received 
$160 million to build a second spillway at the New Bullards Bar Dam. 
 
The construction will allow the removal of water more quickly in preparation for an oncoming 
storm by putting less strain on levees. That would lower the flood risk for Marysville, Yuba City, 
Linda, Olivehurst and Plumas Lake. The reservoir is set to release 65,000 cubic feet of water per 
second out of the new spillway, affecting some 100,000 residents. While the agency has aimed to 
lead the charge on flood control, it has not done so alone, according to Curt Aikens and Willie 
Whittlesey, the General Manager and Project Manager for the Yuba Water Agency. Since 1997, 
the Yuba Water Agency has applied for permits through the Federal Energy Regulatory 
Commission, partnered with the U.S. Army Corps of Engineers, briefed the Division of Safety of 
Dams and collaborated with the National Weather Service. 
 
ENGINEERS OF ALL SORTS 
Although not quite as difficult as constructing a dam, building a second spillway in the New 
Bullards Bar Dam is no easy task, according to Whittlesey. First, a team of civil engineers must 
begin geological studies to ensure the dam's rock can successfully hold the tunnel. The group 
then has to decide the proper hydraulics around the slope and size of the tunnel. What's more, 
the water agency has mechanical and electrical engineers working to build gates that regulate the 
flow of water, thereby preventing any catastrophic event whereby surrounding roads become 
flooded. Right now, the agency has to map all this out on architectural designs and gain 
numerous permits from federal, state and local officials in order to break ground in 2021, with the 
hope of completing the project in 2025. The small aspects of the ongoing project are numerous, 
but the overall goal has remained consistent: Prevent peak flooding, like that seen 24 years ago. 
"This spillway is designed so it can handle the maximum flood on record, which is 1997, all by 
itself," said Aikens. "So it gives us additional flood protection, additional dam safety and 
redundancy. It's a win-win project all around." 
 
(Guess I’m a non-believer because the Oroville Spillway failure had nothing to do with climate 
change. The spillway saw higher flows many years before and didn’t fail. In my humble opinion, 
the unprecedented 5 years of drought before the failure had more to do with it than climate 
change. And, don’t say global warming caused the drought because historically they’ve had more 
severe droughts too. Even if climate change causes floods large dams like Oroville are usually 
designed to safely handle what is known as the Probable Maximum Flood (PMF) which is many 
times larger than anything we’ve ever seen.) 
Another Looming Climate Disaster: Dam Collapses 
“The Oroville Dam shows what the chances of these failures look like, and might become 
the new normal.” 
By Dan Vergano, BuzzFeed News Reporter, February 13, 2019, 
buzzfeednews.com 
 
Major dams in California are five times more likely to 
flood this century than the last one due to global 
warming, a new study finds, possibly leading to 
overtopping and catastrophic failures that threaten costly 
repairs and evacuations. That means Californians can 
expect more disasters like the Oroville Dam, whose 
overflow channel failed in 2017 after days of flooding 

Oroville Dam's spillway chute failed in 2017 
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had filled state reservoirs to 85% of their capacity, leading to the evacuation of more than 
180,000 people and losses of around $300 million. 
 
In June, an analysis led by UCLA researchers concluded the Oroville Dam spillway overflow was 
worsened by climate change. The results of the new Geophysical Research Letters study suggest 
that there are at least six other major dams in California that have an even higher potential flood 
risk than the Oroville Dam did, study author Amir AghaKouchak of the University of California, 
Irvine, told BuzzFeed News. “The Oroville Dam shows what the chances of these failures look 
like, and might become the new normal.” Right now, heavy snows build California’s mountain 
snowpack. But higher temperatures in the coming decades will mean that much of the state's 
mountain snow will instead fall as rain, leading to floods, the new analysis found. “In a warmer 
world, we expect more precipitation, which influences flooding,” AghaKouchak said. “We tried to 
look into the future to ask about the probability of that affecting dams.” California’s New Don 
Pedro, Shasta, Lewiston, and Trinity Dams face the highest risk of flooding in this century, 
according to the new report, which combined the results of 10 climate models assuming 
“business as usual” for the global climate — the roughly 7 degree Fahrenheit rise path that the 
world is now on — with a hydrological model of 13 major dams and rivers in California. The study 
also analyzed a less severe future where humanity decides to lower its greenhouse gas 
emissions. 
 
The state of California acknowledged that climate change poses a risk, but also said its dams 
have been designed to withstand storms so massive that they happen only once every 1,000 
years, according to Chris Orrock of the California Department of Water Resources. (That means, 
roughly speaking, that these storms have a 0.1% chance of happening every year). In 
September, however, California’s legislature released a report noting that the state has 678 “high 
hazard” dams with many needing repairs or upgrades. It also raised questions about flood and 
earthquake risks to the state’s levees, and noted the American Society for Civil Engineering 
estimated around $18.6 billion in necessary repairs and upgrades. According to a 2014 
Intergovernmental Panel on Climate Change report, climate change will increase over this 
century, largely driven by the burning of fossil fuels such as coal and oil that release heat-trapping 
greenhouse gasses into the atmosphere. That warmer air will hold more moisture, which will lead 
to heavier rain and snowfall. Essentially, the heaviest storms will become heavier in a warmer 
world, a pattern already seen today in North America, particularly in the increased number of 
heavy downpours in Northeastern and Midwester 
 
(Brazil dam failure fallout.) 
A Brazil dam accident sparks questions over the safety of Donlin’s tailings 
dam 
By Krysti Shallenberger, Alaska's Energy Desk February 13, 2019, ktoo.org  
 
  
A tailings dam collapsed last month in Brazil, 
killing more than a hundred and fifty people. That 
accident raised fears among some residents in the 
Yukon-Kuskokwim Delta about the safety of the 
tailings facility and the dam that Donlin Gold plans 
to construct for its large gold mine. But Donlin 
says its design is much safer than the one that 
collapsed in Brazil. 
 
The dam collapse in Brazil is a nightmare for the 
communities nearby. Even after the dam is fixed, 
residents will have to deal with decades of 
contamination. Articles about that accident made the rounds on Facebook in the Yukon 
Kuskokwim Delta. “I watch the film, I watched the flooding, I watched the number of deaths and 
destructions, and it just sent fear into me because what if that happened and it could so easily 
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happen [here],” said Beverly Hoffman, a Bethel resident who has opposed the Donlin mine for 
years. In her eyes, this latest disaster is just another example of why the mine shouldn’t be built. 
Donlin wants to build one of the world’s biggest gold mines in one of the most remote parts of 
Alaska. The mine site is 10 miles from Crooked Creek, a village with a population of roughly 100. 
The mine site also sits on a tributary of the Kuskokwim River. The river is the biggest food source 
for the Y-K Delta, where most people rely on subsistence. And part of that mine would include a 
tailings dam that would hold the chemical-laced waste forever. Donlin Gold spokesman Kurt 
Parkan says the tailings dam the company has planned is safe. “We want it to be safe, we want 
to protect the environment, we want it to be absolutely the safest that we can do,” Parkan said. 
 
How mines store waste is always a controversial subject, because that waste never disintegrates. 
The chemicals carry serious health consequences if released into the water and ground. 
But there are a few major differences between the dam in Brazil and Donlin’s proposal. One is the 
actual design. The Brazil dam used a design called an “upstream” tailings dam. That type is the 
cheapest and incorporates the tailings into the design. Donlin is using what’s called the 
“downstream” method. It’s more expensive and is considered the safer design among mining 
experts. The dam is built with rock, instead of using tailings as part of the materials to build the 
dam. Parkan says Donlin’s design goes another step further.. “Considering the geography and 
the location and the type of the project, we have included the synthetic liner that’s not required. 
We’ve also included what we call dry closure which is the draining of the water so that the 
remaining is dry and covered by rocks and soil,” Parkan said. 
 
Donlin’s proposed tailings dam will hold 412 million cubic meters of tailings, 32 times the amount 
of the Brazil mine. But the Donlin tailings will look like wet clay — never completely dry. A 
Montana-based nonprofit has publicly criticized Donlin’s design in public comment. They think 
Donlin should use different methods that will dry out the tailings completely and then stack them 
within the dam. But those methods are even more expensive that Donlin’s current design. 
Donlin already has to invest a lot of money into building the gold mine — more than $6 billion. 
Parkan says he “can’t answer” whether the more expensive methods preferred by the nonprofit 
were too cost prohibitive. “There’s so many factors that go into operating the mine,” Parkan says. 
The Army Corps of Engineers already signed off on Donlin’s design after its lengthy 
environmental review that finished last year. But Donlin still has to go through its dam safety 
certification with Alaska regulators. That will take two years. The state is not required to include 
the public in the process. 
 
(He’s right!) 
COLUMN-Brazilian mine tragedy will not be the last tailings dam disaster: 
Andy Home 
By Andy Home, 2/14/19, reuters.com 
 
LONDON, Feb 14 (Reuters) - The collapse of Vale’s Brumadinho iron ore tailings dam in Brazil 
was both shocking and devastating in its impact. But it was not a one-off event.  It was the 11th 
serious tailings dam failure in the last decade and such catastrophic events are becoming more 
frequent, according to researchers at World Mine Tailings Failures (WMTF).  Indeed, the number 
of incidents is going to rise further, according to the U.S. not-for-profit organisation that tracks all 
recorded tailings storage facility (TSF) failures.  “Without major changes to law and regulation, 
and to industry practices, and without new technology that substantially reduces risk and 
increases loss control, our current prediction is for 19 very serious failures between 2018 and 
2027.”  A “very serious” failure is defined by how much waste material is released, how far it 
travels and how many fatalities result.  It’s a terrible indictment of a global industry that is trying to 
shed its “dirty” image in response to consumer and investor pressure for “clean” materials.  
So what are tailings dams, why are they failing with increasing frequency and what can the 
industry do about it?  
 
WASTE DISPOSAL  
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A tailings dam is the most common waste disposal solution for mining companies, whether 
they’re extracting iron ore, gold or copper.  Water is essential in the grinding and processing of 
mineral ore for the extraction of the contained metal, which means that the waste takes the form 
of a slurry of water and mineral particles.  It is this slurry that is stored in a tailings dam and which 
can cause such devastation if the dam is breached.  “Water will flow through and around 
buildings but liquefied tailings can destroy the structures,” notes a joint report published in 2006 
by the International Commission on Large Dams (ICOLD) and the United Nations Environment 
Programme (UNEP).  “The volumes of mine waste greatly exceed the total volumes of materials 
handled by civil engineering throughout the world,” and some tailings dams “are probably the 
largest man-made structures on earth,” the report adds.  The report’s title, “Tailings Dams: Risk of 
Dangerous Occurrences” tells you that even more than a decade ago there was rising concern 
about the rising number of dam failures.  
 
WHY DAMS FAIL  
A comparison between dams built as water reservoirs and those built to hold mine waste is 
telling.  Water dams, or embankment dams, tend not to break.  “Embankment dams are 
prestigious structures used to profitably store water, whereas tailings dams are required for the 
storage of unwanted waste, desirably at minimum cost,” according to the ICOLD/UNEP report.  
More critically, “embankment dams are usually built to full height during one period of 
construction.” Tailings dams, by comparison “are built slowly over many years and conditions 
may also change with time,” meaning “supervision of their construction may become faulty.”  
A mine tailings dam is continuous work in progress, its size dependent on how long a mine 
operates and at what rate of throughput. Mines sometimes go inactive before resuming 
operations as the price of the mined metal fluctuates, complicating continuous dam management.  
One reason for the projected higher rate of “very serious” failure is simple mathematics. More 
mines are operating for longer, meaning ever growing amounts of tailings waste with greater 
potential devastation if the dams break.  
 
In terms of dam technology, the so-called “upstream” dam using tailings to construct the tailings 
dam, was already identified in the 2006 ICOLD/UNEP report as higher risk.  It was precisely this 
type of “upstream” dam that caused such devastation in Brazil last month.  There is a growing 
move away from such dam technology, particularly in mining areas prone to seismic activity or 
heavy rainfall.  But there are still plenty of “upstream” dams in operation around the world, 88 in 
Brazil alone, according to that country’s mining agency.  And using different technology doesn’t 
eliminate the risk of dam failure or less devastating leakage. Contamination of water supplies 
from leaking tailings dams is a source of friction between mining companies and local residents 
the world over.  
 
ECONOMIC DRIVERS  
While each tailings dam is almost by nature unique and technology can vary across the risk 
spectrum, there are two underlying economic drivers that apply to just about all of them.  
The first is the reduction in ore grades as mining companies have to work older deposits harder 
for the same amount of metal.  The classic example here is copper. Global copper ore grades 
have declined from 2 percent in the first half of the 20th century to less than 1 percent in the last 
decade.  Simply put, that means more waste to be stored in tailings dams per tonne of copper 
extracted and the resulting lower margins mean less money available for dam safety.  The 
second driver is price.  The “super-cycle” years of high metal prices pushed miners to maximise 
production, particularly at margin-challenged mines, where investment in safety came second to 
cash-flow generation.  The subsequent years of lower prices not only discouraged such 
investment but led to major operators shedding marginal mines to less-qualified owners in 
deference to shareholder pressure.  
 
ZERO FAILURE OBJECTIVE  
The call of bodies such as UNEP is for regulators, communities and miners to adopt a shared 
“zero-failure” approach to tailings dams.  Evidently, dam design and regulatory oversight are 
critical components of such a policy.  But, more fundamentally, to quote the official review of the 
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Mount Polley dam failure in Canada in 2014, “safety attributes should be evaluated separately 
from economic considerations and cost should not be the determining factor” in tailings 
management.  
 
The mining industry, in other words, needs to rethink radically what it currently regards as 
worthless “waste” and to decommission the highest-risk dams, even if it is cost-negative.  
If it doesn’t, another tailings dam failure is simply a matter of time.  For the world’s miners there is 
more than simple reputation at stake here.  The Central American country of El Salvador made a 
little bit of history in March 2017, when it became the first country to ban all mining activity.  
The decision enjoyed massive popular support because of fears that a proposed new gold-silver 
mine would mean even worse water contamination in a country already struggling with the 
environmental legacy of previous mines.  El Salvador could do with the revenue from mining. But 
given the choice, it chose water over gold.  The mining industry has lost its right to operate in the 
country.  If the industry doesn’t break the cycle of tailings dam failure, El Salvador may not be the 
last country to choose the health of its citizens over the health of its tax receipts.  
Editing by David Evans 
 
(If you lived in Brazil near all those mine tailings dams?) 
https://www.nytimes.com/interactive/2019/02/14/world/americas/brumadinho-brazil-dam-
collapse.html 
 
(Better get ready because the FERC dam safety Guidelines are going to change.) 
FERC AFTER ACTION PANEL: Oroville is still inciting dam safety changes 
nationwide 
February 12, 2019, meadhunt.com 
 
For most of us, change is uncomfortable. It bugs me 
even when my cable company changes the look of our 
channel guide. When it comes to dam safety, however, 
it is vital that regulators take a hard look at guidelines in 
the wake of serious incidents and make changes to 
protect lives and property. Two years on, the Oroville 
spillway incident is still provoking changes to dam 
safety policies nationwide. A lot has been said about 
the changes to California regulations, but what about 
dams regulated by the Federal Energy Regulatory Commission (FERC) nationwide? 
 
FERC Panel Focus 
FERC assembled an After-Action Panel to review Oroville Dam and safety elements regarding 
the dam owner’s program, as well as FERC’s own guidelines and processes. The panel focused 
on the service and emergency spillways, reviewed the Independent Forensic Team (IFT) report 
from January 2018, and made recommendations for dam safety at Oroville. There are several 
design, construction and physical factors that contributed to the spillway incident determined by 
the FERC panel and the IFT. The IFT and FERC panel agree on most physical causes of the 
incident. However, FERC looked at why design and construction issues were not caught by 
decades of reporting and monitoring and how to prevent similar incidents moving forward. 
 
Effectiveness of Current Dam Safety Activities 
Leading up to the Oroville dam incident, critical documentation was lost, and monitoring data was 
omitted. FERC noted that what were meant to be safety programs had turned into compliance 
programs, and missing data and analyses remained unaddressed for decades because of this. 
The FERC panel found fundamental issues with the Department of Water Resources’ 
organizational structure, record keeping, determinations made for maintenance activities, and the 
reliance on previous reports instead of critical engineering analysis. 
 
Recommendations for Change 
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The panel noted that many of the issues at Oroville could have been caught with proper 
documentation, monitoring, analysis and reporting. Requirements for standardized supplemental 
technical information and creation of a new FERC dam safety engineering review board were 
amongst their recommendations for their own programs. Additionally, the panel stressed that all 
dam safety reporting should be based on engineering analyses, record keeping, and monitoring 
data, rather than relying on previous records. 
 
What does this mean for dam owners and the public? 
We all can expect changes in dam safety based on lessons learned from the Oroville spillway 
incident. Whether you are most affected by the California Division of Safety of Dams statutory 
changes or the changes the FERC panel is suggesting, it is important to remember that all 
changes are based on public safety. The Oroville incident could have ended tragically, but 
instead it provided us with an opportunity to analyze dam safety at the state and national levels. 
Because of these necessary changes, the people and communities protected by dams are safer. 
 
(Good name for the grille.) 
The Dam Grille Is a Dam Good Time in 
SoHam 
 
https://www.westword.com/restaurants/denver-
neighborhood-bars-the-dam-grille-in-hampden-
south-11227264 
 
 
 (You’re in for a fight because once they have you in their eyesight you’ll get bombarded.) 
Letter: Scott Dam still vital  
February 17, 2019, ukiahdailyjournal.com 
 
To the Editor: 

There are surely lots of unintended consequences to PG&E’s 
bankruptcy filing. One of them, here in Mendocino County is going to 
affect much of the population north of the San Francisco Bay Area. 
On Jan. 25, PG&E gave notice of withdrawal from their Potter Valley 
Project which is the diversion of water through a tunnel from the Eel 
River at Van Arsdale reservoir to their power house in Potter Valley into 
the Russian River watershed. This action by PG&E has potentially 

created an orphan project and future decisions are now with the Federal Energy Regulatory 
Commission (FERC.) 
 
The diversion at Van Arsdale reservoir was created in 1908 for the primary purpose of providing a 
hydro-electric resource for the City of Ukiah through the power house in Potter Valley. Scott Dam 
was built in 1922 to guarantee a year round water supply to 
the power house. Now over a hundred years later, the power 
production is still important, however the water supply 
provided by the project is even more critical. There are some 
folks, including some north coast politicians, who welcome 
this as an opportunity to do away with Scott Dam, which 
holds back Lake Pillsbury, and potentially additional 
infrastructure related to the project. The consequences of 
the shutdown of the project and the removal of Scott Dam 
would have negative economic, social and environmental 
impacts. The elimination of Lake Pillsbury would be a loss to 
Lake County, remove the main water supply for the Potter 
Valley Irrigation District and significantly reduce the water 
supply for Lake Mendocino. All of the communities that 
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depend on the water from Lake Mendocino for agricultural and domestic uses in Mendocino, 
Sonoma and North Marin would be impacted. Other beneficial uses of the water such as 
recreation, fire suppression and aquatic species needs would be at risk. 
 
When the diversion was first created in 1908 and Scott Dam completed in 1922, the population of 
California was less than 5 million. Now, the population is over 40 million and growing. We need to 
be realistic about protecting all of our natural resources. It will be important to retain local control 
over the Potter Valley Project as the FERC process moves forward. We need to support that 
effort. – William F. Smith, Ukiah, CA 
 

(Hate tailings dams) 
Manufactured Disaster: How Brazil’s Dam Collapse Should Have Been 
Avoided 
By Emily Pollock, February 18, 2019 | engineering.com  
 
 
A mining dam collapse in Brazil that killed over 160 people has put the world's largest producer of 
iron ore under the microscope for its safety practices. On January 25, a tailing dam at the 
Córrego do Feijão ore mine collapsed, burying the mine's administrative office and the nearby 
town of Brumadinho in toxic mud. Brazil-based multinational Vale insists that it monitored the dam 
carefully, and claims that there was no way of knowing it would collapse.  
  
But critics of the company say that the tragedy was entirely preventable; Brumadinho Mayor 
Avimar Barcelos called the company “incompetent and reckless.” And an investigation into the 
collapse reveals a controversial dam design, substandard maintenance, and a disregard for 
repeated warnings. 
 
The Tragedy 
Just after noon on January 25, Tailing Dam No.1 suffered a collapse. From videos of the 
collapse, it appears to have occurred almost spontaneously—a small failure that quickly became 
catastrophic. “It started as a pinpoint, and maybe in one second it looked like a whole patch down 
there," William F. Marcuson III, former president of the American Society of Civil Engineers, told 
the New York Times. “The dam fails and the tailings pour out and the dam goes to hell in a matter 
of seconds. And the dam just crumbles up.” When the dam collapsed, it released the tailing pond 
that it had been supporting. Tailing ponds are filled with finely ground rock waste, water and 
whatever chemicals were used to extract the metal, creating “toxic mud. “In this case, 11.7 million 
cubic meters of mud burst out of the dam, flowing downhill. The wave hit the foot of nearby Dam 
No. 6, and swept down toward the mine's administrative area and cafeteria. While the dam had 
an alarm system in place to alert people nearby if the dam burst, the mud simply hit too fast for 
workers to sound it. Many workers were unable to make it out. From the mine, the slurry traveled 
downhill to the nearby town of Brumadinho, reaching speeds of up to 120 km/h. It then raced 
through one of the town's suburbs, destroying buildings and burying their inhabitants. Finally, the 
flood mingled with the Paraopeba River, killing a significant amount of the nearby wildlife.  
  
This isn't the first time that Vale has had a dam collapse in the region. In 2015, a dam that the 
company co-owned with BHP Billiton collapsed and killed 19 people. At the time, the collapse 
was considered the worst environmental disaster in the country’s history. The death toll from the 
more recent collapse has reached 166 people, with 147 people still officially missing. The tragedy 
has prompted scrutiny of Dam No.1, with people trying to figure out exactly how it could have 
failed. 
 
The Dam 
Like most dams built to contain tailing ponds, Dam No. 1 was a raised embankment dam, where 
compacted earth is piled into a “mound” to restrain the slushy mud. And it was both the cheapest 
and the most controversial kind of embankment dam: an upstream structure .An upstream dam 
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starts with a single “starter dike”; a permeable dam that lets water trickle out while containing the 
tailings and soil. As the tailing pond fills, the workers will build higher, impermeable dams on top 
of the now-dry mud. Over time, the dam grows taller and taller, depending on the hardened mud 
for its stability. This type of dam gets its name from the fact that it’s built continually upstream 
from the starter dike.  
  
Upstream dams are attractive because they have the lowest initial cost and the least amount of 
material required for further additions. But they also have a hidden cost: the potential for 
liquefaction.   Liquefaction occurs when a solid under stress behaves like a liquid. Soil 
liquefaction specifically occurs when waterlogged soil loses its stiffness because of an applied 
stress and flows like water. It's difficult to predict when mud will liquefy but, if the mud is unstable 
enough, even small changes like an increase in water content or drilling in the ground nearby can 
make liquefaction more likely to occur.  From video footage of No. 1's collapse, it appears that the 
dam underwent liquefaction, although it's unclear whether the liquefaction caused or resulted 
from the dam's collapse, or what factors may have caused the liquefaction.  
 
Because upstream dams require building the upper layers on top of hardened mud, liquefaction 
presents a serious risk. For this reason, they're controversial, and there are certain safeguards 
are recommended when building them. First of all, the potential for the mud to become 
waterlogged means that they're best in arid climates, where sudden rain won't change the water 
content of the mud significantly. Second, it's best to avoid building these structures uphill from 
towns or cities: “When you have this sort of structure upstream of a population center, that sends 
up all sorts of red flags,” Marcuson said. Finally, the mine operators need to carefully monitor the 
state of the dam, and pay close attention to any red flags. 
 

The Warnings 

A typical upstream embankment dam. Note how the later layers are builton top of the tailings 
mud. (Image courtesy of John Engels.) 
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According to Vale, the dam’s collapse couldn’t possibly have been predicted. The dam featured 
94 piezometers (an instrument that measures water pressure) and 41 water level indicators, and 
went through “biweekly field inspections.” Vale’s official statement concludes, “All these 
inspections did not detect any change in the state of the structure.” But public record suggests 
otherwise. The most obvious warnings came from a report by Tüv Süd, an inspection company 
that examined the dam back in September 2018 (an English language translation of the report is 
available here: https://worldminetailingsfailures.org/wp-
content/uploads/2019/02/Corrego_Feijao_Safety_Audit_Summary.pdf) The firm concluded that 
the dam was currently stable, but noted the potential for future problems. The surface report 
noted blocked drainage pipes and cracks in the dam, water visibly seeping from parts of the 
dam’s façade, and a lack of internal drainage in either the starter dike or the first dike above the 
starter dike (which can cause the mud to become too wet). The report also noted that these 
problems had been cited during earlier surveys and had not been fixed, with the exception of a 
new blockage in the dam’s overflow pipe. 
  
The report on the monitoring equipment found inconsistencies in the data, missing records, a lack 
of instruments to measure stability above the water table, and incorrectly installed monitoring 
equipment. Finally, the company’s analysis of the dam’s critical slip surface (a measurement of 
soil stability) showed that the entire dam would fail simultaneously in the event of liquefaction. 
Tüv Süd recommended installing monitors and a better overflow system, conducting a study of 
the foundation, and taking steps to prevent the water level from rising. It’s unclear how many of 
the recommendations that Vale heeded, except that the workers were fitting new monitors on the 
dam the day of the flood—more than four months after the report was issued.  Surviving workers 
also report that there were visible problems with the dam before the collapse. Mine worker 
Fernando Coelho told the Guardian that he helped procure sand and gravel to repair a leak, and 
that his father (who also worked at the mine) was called in to deal with it directly. “The supervisor 
found the mud leaking,” he said. “They called for my father, because he had worked his whole life 
with dams and mines.” While the repair was made, Coelho Senior told his son, "That’s going to 
burst at any time." José de Gouveia said that he saw coworkers repairing a leak at the base of 
the dam around the same time. And Washington Alves remembers hearing from his electrician 
brother that there had been a serious leak at the dam. “He said he heard someone say it was 
leaking water through a crack,” Alves said. “He was scared—so much that he was only going to 
stay another two or three months.” 
  
And a recent set of reports suggests that at least some of Vale’s management may have had 
direct information about the dam's defects. Portuguese-language Globo TV reported on an email 
chain between Vale execs, TÜV SÜD and another inspection company on January 23—
correspondence that touched on data discrepancies and monitoring breakdowns. And news 
organization Reuters reported that it had seen an internal report from Vale, dating back to 
October 2018, that classified the dam as two times more likely to fail than the maximum tolerable 
risk. 
 
The Fallout 
After the collapse, anxious Brazilians have looked at the country’s other dams to see if another 
tragedy could happen somewhere else. Unfortunately, the answer is “probably yes.”  A 2017 
report from the National Water Agency classified over 700 dams nationwide as having a “high risk 
of collapse.” Currently, there are 88 other upstream embankment dams, and 84 of them have 
been rated as vulnerable as Dam No.1—or worse. And 28 of these dams sit directly uphill from 
towns or cities.  
 
Traditionally, the Brazilian mining industry has gone largely unregulated. A 2016 government 
audit found the state had only 20 percent of necessary staff at the agency charged with regulating 
mines. And new laws have reduced the say that environmental groups have in the mine licensing 
process. In fact, last December, the state council on mining regulations fast-tracked Vale's 
request to expand the operation at Córrego de Feijão and another mine.  Now, the tragedy 
means that politicians are once again calling for stricter regulations on mining companies, and 
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have discussed banning upstream dams entirely. As of publication time, the government has 
arrested eight Vale employees as part of its investigation, two of whom are executives. And there 
is a mounting sense of public anger: the sense that this tragedy could have easily been avoided.  
“We are not dealing with an accident, but with a crime against people and nature,” said 
Greenpeace Brazil director Nilo D'Ávila, in a statement after the collapse. “How many lives do we 
still have to lose (until) the Brazilian state and mining companies learn from their mistakes?”. 
 
 
(Like comparing a pig to an elephant.) 
LETTER: Elwha, Snake River dams share little in common 
February 17, 2019, peninsuladailynews.com 
LETTERS TO THE EDITOR 
 
Breach within reach 

The well-attended Kilmer town hall offered welcome public outreach 
on many issues of concern for north Olympic Peninsula 
communities. Good to hear Rep. Kilmer’s position on so many 
issues.  I was a little dismayed when he went way afield with a 
response to a Snake River dam question.  He unashamedly 
commingled removal of the Elwha dams and breaching the four 
lower Snake River dams as if there were a comparison other than 
the word dams.  They are two completely different dam structures 

requiring completely different processes in order to restore and repair the ecosystem degradation. 
Freeing the Elwha River required entire cement dam structure removal, literally; Snake River dam 
breaching requires only earthen berm breaching.  It’s like comparing apples with nuts, really. 
 
Elwha dam removal took explosives and years of debris removal; lower Snake River dam 
breaching will take two bulldozers to notch the berms after drawdown and then just simple 
controlled hydraulic breaching.  No explosives, no years of heavy equipment moving debris, just 
gravity-assisted river water freely flowing to the ocean that will ultimately provide chinook salmon 
unencumbered access to and from their native spawning grounds in the Snake River watershed. 
Rep. Kilmer must have forgotten the hours of consultation from a retired Corps engineer and 
expert on lower Snake River dams, Jim Waddell. But his constituents will not have the same 
forgetfulness in a couple years. Krestine Reed, Sequim, WA 
 
 
 

Hydro: 
 (Just hummin’ along.) 
Radford's dam up and running again  
By Sam Wall, martinsvillebulletin.com. 2/8/19 
 
The Little River Dam is up and running for the first time 
in years, according to Radford City, VA  Manager David 
Ridpath. He reported to the City Council at its last 
meeting that it began running at full capacity in late 
January. In August of 2014 failure of the lower bearing 
housing caused the blades to hit the discharge ring, 
according to Radford’s director of Electric Utilities, Tim 
Logwood. He said that resulted in significant damage to 
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the hub and blades of the turbine and also the head cover. “So we basically replaced or 
refurbished all the mechanical components below the generator to include the head cover, the 
runner hub and blades, the wicket gates, all bearings, the main shaft, and modernized many 
control systems to support the new turbine. The discharge ring was also replaced,” Logwood 
wrote in an email. 
 
The project took so long, because assessing the damage and building the parts was a multi-year 
process and the large rainstorms this year had the river flowing at above average levels that were 
not ideal for testing the repairs, Ridpath said. He also said that Kleinschmidt Associates, a 
national engineering firm with an office in Haymarket, designed the pieces and Hydro-Electric 

Maintenance and Consulting from Pennsylvania 
installed them. The repairs have a one-year 
warranty on them, although Ridpath said that 
the repairs should last “25 plus years.” “We 
wanted to make sure that we put something in 
there that was going to last a long, long time,” 
he said. Ridpath said the total cost of the project 
was $2.7 million, with $1.6 million coming from a 
general obligation bond and the rest from the 
electric reserves fund and annual budget 
appropriations. The bond will be paid off using 
electric sales revenue over the next 15 years.  
 

While the dam only produces approximately three percent of the city’s energy (6,400 megawatts 
annually), it generates nearly $400,000 in revenue, reducing the amount of electricity it has to 
purchase from Appalachian Power (roughly $12 million per year). Logwood said that the new 
turbine is more efficient than the original one, yielding additional savings for the city. “It won't 
produce more (peak) electricity because the generator is the same and the limiting factor. 
However, it produces 30 percent more energy over time,” he wrote. “In other words, it is 
producing more energy and using less water in the process.” Ridpath also noted that 
decommissioning the dam altogether would have been much more costly but was also never 
really in consideration, because the “30-year license was well underway by the time we had the 
turbine failure.” 
 
Relicensing with the Federal Energy Regulatory Commission is a multi-year process that requires 
studies from multiple agencies and can be quite costly. “That process began in 2012 and I 
estimate it has cost $225,000. Much of that cost was to perform the environmental studies 
recommended by resource agencies,” Logwood wrote. He said that the current FERC license 
expires in May but is confident that it will be renewed before then. The dam, built in 1934 as a 
part of New Deal legislation, cost about $150,000 to build and was designed to provide Radford 
with all its power. The city estimated it would save enough money to pay for the new plant by 
1943. But, by 1936 or 1937 the city had to begin turning to outside suppliers, according to The 
Roanoke Times archives. 
 
(Relicense on the way, if.) 
Federal commission accepts MID, TID plan for river flows. Will state water 
board agree?  
BY KEN CARLSON, FEBRUARY 17, 2019, modbee.com 
  
A federal environmental analysis recommends relicensing the Don Pedro hydroelectric project 
and accepts a Modesto and Turlock irrigation district plan for well-timed flows to boost salmon in 
the Tuolumne River. The flows, combined with other measures to assist spawning and 
outmigrating young salmon, would commit less water to the environment than a State Water 
Resources Control Board plan that’s unpopular in the Northern San Joaquin Valley. 

Original project 
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But the Federal Energy Regulatory Commission, 
which is considering a new license for Don Pedro, 
balanced the environmental measures with 
projected economic impacts to the region, district 
officials said. FERC’s environmental review 
released last week is considered a major milestone 
in efforts to relicense a facility, 40 miles east of 
Modesto, that supplies electricity for homes and 
businesses in most of Stanislaus County. Most of 
the measures to benefit salmon were first 
proposed in a management plan for the Tuolumne, and the complete package was incorporated 
in a 15-year voluntary agreement that was negotiated last fall with the California Department of 
Fish and Wildlife and Department of Water Resources. 
 
(Big time dam removal.) 
US Appeals Court Slams FERC on Long-Muddled State Environmental 
Permits 
Big Calif.-Ore. dam removals, which triggered the Jan. 25 federal ruling on clean-water 
okays, are moving to contract. 
By Mary B. Powers, February 16, 2019, enr.com 
 
What may be the nation’s largest dam removal 
project—delayed for years by regulatory and legal 
disputes of a utility, stakeholders and states over 
licensing and environmental permits—now may 
have new momentum after a hard-hitting January 
federal appeals court ruling. Kiewit Infrastructure 
West, Granite Construction and Barnard 
Construction are shortlisted for the $400-million 
project to design and deconstruct four hydroelectric 
dams on the Klamath River in California and Oregon. 
 
The Klamath River Renewal Corp. (KRRC), set up to oversee the dams’ removal, says it will 
select a contractor in the spring for the project. Work could begin next year and be completed in 
2021. The project includes $200 million in financing from PacifiCorp, the dams’ private utility 
owner-operator, and up to $250 million in California bonds. The dams—J.C. Boyle in Oregon and 
Copco I, Copco II and Iron Gate in California—were built between 1918 and 1962 and have an 
aggregate hydroelectric capacity of 43 MW but are operating at less than one-third of that and 
would be costly to upgrade. Three dams on the upper Klamath River in Oregon will remain 
operating. The Klamath dams produce a total of 169 MW, says PacifiCorp. 
 
Long-Running Saga 
The removal project stems from a settlement among Oregon, California and PacifiCorp reached 
in 2016 after years of squabble over environmental conditions since the utility began in 2004 to 
relicense the dams before transferring them to KRRC. The license expired in 2006, with the dams 
operating under interim annual licenses since. States have a statutory deadline to complete a 
"certification" under Section 401 of the federal Clean Water Act within one year of a license 
application to the Federal Energy Regulatory Commission (FERC), required because of 
discharges into the water. PacifiCorp and the states had been agreeing to defer the deadline 
since 2006 by annually withdrawing and refiling the application. Doing so kept FERC from waiving 
the states’ authority to issue the environmental certification. But the Hoopa Valley tribe, whose 
reservation is downstream from the dams, in 2014 went to court after FERC declined its requests 
for a judgement on the annual certification delay tactic. The tribe raised concerns about rising 
removal and river reclamation costs that the delays were causing, and the capped project funding 
under the 2016 agreement. 
 

Much of the water in Don Pedro Reservoir 
would fall under state control under a plan 
being pushed by the State Water Resources 
Control Board; that could devastate our region’s 
economy 

Copco 1 Dam 
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License Held 'Hostage' 
In a Jan. 25 decision, the Washington, D.C. federal appellate court rejected the FERC approach 
and remanded the case to the agency for new approvals. The court sided with the tribe saying the 
withdrawal and resubmission scheme could not be used to indefinitely delay the federal licensing 
process. The court said it is “commonplace” for states to use Section 401 “to hold federal licenses 
hostage.” Its opinion said that of 43 license applications pending at FERC, 27 are awaiting water 
quality certification by states and “four of those for more than a decade.” The court ruled that a 
state waives its statutory authority by deferring review. “Section 401 was intended by Congress to 
curb state’s unreasonable delay,” the court said. "Had FERC properly interpreted Section 401 
and found waiver ...  more than a decade ago, decommissioning of the project might very well be 
underway,” noted the ruling. But the decision now will not affect the four dams because Oregon 
submitted its final environmental certification last September while California in late December 
issued a draft impact report that said removing the dams and restoring the surrounding area 
would result in “significantly more benefits” than continuing to operate them. Public comment on 
the California report ends in late February. FERC told KRRC on Jan. 23 that it expects by April 29 
a revised final project cost estimate, with a "Plan B" for added funding if costs exceed the state 
cost cap, and a draft project agreement.  The dam removal firm also will submit its Guaranteed 
Maximum Price (GMP) six to eight months after the project agreement is signed. 
 
Under the original restoration plan, 400 miles of upstream habitat for salmon and steelhead trout 
will be restored, says a KRRC spokesman. In its draft environmental certification, California said 
the dam removals would eliminate toxins, reduce dissolved oxygen concentrations and end pH 
fluctuations in the river. Short-term adverse impacts included sediment discharge from reservoir 
drawdowns, but long-term effects would improve water quality and alleviate disease risks to fish, 
the state said. 
 
Other Project Permit Impacts? 
But some observers also see possible impact of the appellate ruling on other projects needing 
state environmental permits. Kelly Catlett, director of the Western States Hydropower Reform 
Coalition, told ENR the ruling's effect on other projects is “gray” because of the case's narrow 
issues, and “will depend on FERC and how aggressive [it] is elsewhere.” Others disagree. 
Attorneys Sharon White and Michael Swiger of Washington, D.C.-based Van Ness Feldman, in a 
Jan. 28 analysis, say California and other states have put in place a comprehensive 
environmental review process as part of Section 401 decisions that take longer than one year. 
With the ruling, FERC now appears "to have a mandate to reassert control over and shorten the 
length of the licensing process,” they said. The ruling could affect FERC gas pipeline 
certifications, U.S. Army Corps of Engineers dredge-and-fill permits and other federal permitting 
that involves discharges into navigable waters requiring clean water-law certifications. 
The implications of the court’s opinion “go far beyond FERC hydroelectric licensing,” White and 
Swiger said. 
 
(He should use the latest guidelines for building dams, not Nukes. A little too late for 300 people.) 
BHP calls for body to oversee tailings dams 
By Resource World, February 19, 2019 | resourceworld.com 
 
BHP Billiton Ltd. [BHP-NYSE; BHPLF-OTCPK] 
CEO Andrew Mackenzie is urging the global 
mining industry to ensure there is no repeat of the 
recent collapse of a tailings dam at Vale SA’s 
[VALE-NYSE], Brumadinho iron ore operation in 
Brazil. 
The Brumadinho dam breach, which occurred on 
Friday, January 25, 2018, killed 169 people.  
Another 141 have been declared missing, 
according to published reports. The incident has 
prompted Brazil to impose a ban on so-called upstream dams. This type of 

Olympic Dam Const. 
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dam will need to be decommissioned or removed by August 2021, according to a resolution that 
was published by the National Mining Agency on February 18, 2019. “The recent tragedy at 
Vale’s iron ore operation shows we, as an industry, must act with even greater urgency to make 
sure these incidents do not happen,” Mackenzie said in a statement that contains BHP’s half year 
financial results. “At BHP, we welcome a common, international and independent body to oversee 
the integrity of the construction and operation of all dams,” he said. “And we support the call for 
increased transparency in tailings dam disclosure.” 
 
The tailings dam breach near Brumadinho has been declared a Brazilian national disaster. Three 
years ago, a similar disaster occurred in the same state at a mine operated by Samarco, a joint 
venture involving Vale and BHP Billiton. It resulted in the death of 19 people and poisoned local 
drinking water. In British Columbia, a tailings dam breach at Imperial Metals Corp.’s [III-TSX] 
Mount Polley copper-gold mine in August 2014 released over 21 million cubic metres of water 
and mine tailings in the surrounding environment and water courses. According to B.C.’s Chief 
Inspector of Mines, the spill was due to a structural failure of the Mount Polley tailings storage 
facility perimeter embankment. Fitch and Moody’s recently downgraded their credit ratings on 
Vale “on the expectation that the company will incur heavy repatriation costs as a result of the 
Brumadinho accident and the expectation of decreased production in the near-to-intermediate 
term and additional capex for remediation and other expenditures needed to ensure safety. 
Mackenzie said BHP has significantly increased the rigour of its assessment and management of 
tailings facilities since the failure of the Fandao dam at Samarco in 2015. “Dam safety reviews 
have been performed at all significant active, inactive and closed tailings facilities across BHP, 
including a thorough evaluation of risk,” he said. Vale recently presented to Brazilian authorities a 
plan to decommission all of its dams built by the upstream method. “The plan presented to the 
Brazilian authorities aims to de-characterize these structures as tailings dams in order to 
reintegrate them into the environment,” the company said. Vale said it currently has 10 dams built 
by the upstream method. All of them are currently inactive. The company has estimated that it will 
cost around US$2.5 billion to decommission its upstream dams, a process that is expected to 
occur over the next three years. In order to carry out the decommissioning of the upstream dams 
safely and quickly, Vale said it would temporarily halt the production of units where the structures 
are located. It said the estimated impact of the production stoppage is about 40 million tons of 
iron ore per year. Included in this figure is the pellet feed needed for the production of 11 million 
tons of pellets 

Environment: 
(Here you go. They’re so bold that they tell you who their after.)  
With California salmonids facing extinction, conservation group identifies 
dams to remove in state  
By Nina Erlich-Williams, Special to the Times, Feb 14, 2019, sonomawest.com  
 
In response to statewide fish extinction crisis, which 
indicates 74 percent of California’s native salmon, 
steelhead and trout species are likely to be extinct in the 
next century, the fish and watershed conservation non-
profit organization California Trout (CalTrout) today 
released its list of the top five dams prime for removal in 
the golden state. The dams identified in the report were 
carefully selected: dams that provide the least benefit 
for people and caused the greatest hazards for 
imperiled native fish rose to the top. 
 



 
Copy obtained from the National Performance of Dams Program: http://npdp.stanford.edu 
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“With the majority of California’s native salmonids at significant risk of extinction in the next 100 
years, it’s imperative that we look for low-hanging fruit opportunities to improve conditions for fish, 
especially when we can do so without compromising public safety or water security for people,” 
said Curtis Knight, executive director of CalTrout. “The top five dams identified in the report 
provide only marginal value for people, while their removal would provide significant ecosystem 
and economic benefits.” CalTrout’s “Top Five California DAMS OUT Report” is the follow up to 
the organization’s 2017 “State of the Salmonids II: Fish in Hot Water” report, which was 
completed in partnership with UC Davis. That report detailed the status of 32 types of salmon, 
steelhead, and trout that are native to California and offered data about the threat of near-term 
extinction facing each of these fish populations. It also identified opportunities for stabilizing and 
even recovering many of the state’s native fish species. Restoring access to upstream habitat 
through efforts like dam removal is a priority action in the drive to prevent a mass extinction of 
California’s native fish. 
 
More than 1,400 dams block California rivers, creeks and streams. Many of these structures 
block access to salmon and steelhead spawning and rearing habitat. Studies have shown access 
to upstream habitat is critical for promoting self-sustaining populations of migratory fish. While a 
great number of the state’s dams provide critical water supply, flood control and hydroelectric 
power, many others have outlived their functional lifespan and could be removed without 
impacting human health and safety. CalTrout’s list of top five California DAMS OUT include: 
Matilija Dam, Ventura River in Ojai, Searsville Dam; Corte Madera Creek/San Francisquito Creek 
watershed in Redwood City; Rindge Dam, Malibu Creek in Malibu; Klamath Dams (Iron Gate 
Dam, Copco Dam #1, Copco Dam #2) in Siskiyou County; and Scott Dam, Eel River in Lake Co. 
The Potter Valley Project’s Scott Dam, which is located on the Eel River and is used to divert 
water into the Russian River watershed, is featured on this list. “One of two dams in PG&E’s 
Potter Valley Project, which provides hydroelectricity, water storage and diversions into the 
Russian River. Pending FERC relicensing process likely to call for fish passage over dam, which 
would be cost prohibitive. Species to benefit: Calif. Coast Chinook salmon, So.Ore./No.Calif. 
Coast coho salmon, No. Calif. summer steelhead, no. Calif. winter steelhead,” says the report. 
CalTrout identified these dams as ripe for removal by analyzing information found in several 
studies to assess the overall benefits that removal would present to native fish, water, and 
people. Every dam considered for inclusion in the list blocks access to habitat for salmon and 
steelhead species listed as critical or of high concern in the State of Salmonids II report. 
These dams also no longer serve the purpose for which they were built and, in some cases, may 
now pose a public safety threat. Dams that currently provide flood control or water supply for 
people were not considered for inclusion in the list, nor were any dams that are part of the State 
Water Project or federal Central Valley Project due to their vital role in securing water for 
residents throughout the state. “CalTrout’s priority is always to find a middle ground that protects 
the water needs of people while improving conditions for native salmon, steelhead and trout 
where possible,” continued Knight. “Removing these five dams would be a significant step in the 
right direction for imperiled native fish without having a significant impact on people. It would also 
be a step in the right direction for the overall health of our watersheds, which is especially 
important in this era of climate change.” You can read the full report at 
https://caltrout.org/damsout/. 
 
 
 
 
 
 
 
                                                
iThis compilation of articles and other information is provided at no cost for those interested in hydropower, dams, and 
water resources issues and development, and should not be used for any commercial or other purpose. Any copyrighted 
material herein is distributed without profit or payment from those who have an interest in receiving this information for 
non-profit and educational purposes only. 

	  


