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Dams: 
 (Don’t usually use foreign project articles, but this one is a special case.) 
13 Facts about the Deadly Vajont Dam Engineering Disaster 
The incident, which destroyed entire villages, is described as one of the worst man-made 
environmental disasters of all time. 
By Chris Young, February 25, 2020, 
interestingengineering.com 
  
The Vajont Dam disaster is a sad 
reminder of what can happen when 
early warnings about a specific 
construction aren't taken into 
consideration. Though the Vajont 
Dam actually stayed intact during 
the disaster, it stands as a 
testament to how important it is for 
engineers and geologists to 
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understand the natural environment surrounding a complex structure. Here are 13 facts to help 
you understand how the disaster happened, as well as what happened in its aftermath and how it 
affected local communities. 
 
1. The dam was built during Italy's postwar boom 
The construction of the Vajont Dam was undertaken during the postwar boom in Italy, which is 
also known as the Italian economic miracle by historians. It was a period in which Italy saw 
surprisingly strong economic growth after the Second World War and up until the late 60s. 
During this time, several ambitious engineering projects 
— including Genoa's Morandi Bridge — were set in 
motion. Unfortunately, in the case of the Vajont Dam, 
ambition seems to have clouded the judgment of those 
planning the project. 
 
2. Warnings about the construction were ignored 
Vajont Dam was built to create a reservoir from a 
mountain stream in order to generate hydroelectric 
power. Before construction, engineers and geologists 
were warned by locals that the land surrounding the foot of mountain Monte Toc, the planned site 
for the dam, was unstable. During construction, tremors and landslides were reported. However, 
the operators – Italian electricity corporation Sade, and the newly created national power 
company Enel – largely turned a blind eye to the warning signs. During construction, worries that 
the work had triggered worrying seismic movements seem to have been largely ignored. Despite 
the warnings, construction continued apace to build the tallest hydroelectric dam of the time. 
Construction was completed in 1959. 
 
3. The disaster started with a landslide 
Towards the end of construction, a landslide behind the dam began to seem inevitable. However, 
the impact and size of the landslide were vastly underestimated. The operators decided to lower 
the water level in the reservoir as a safety measure — experts have since said the lowering of the 
water level at the foot of Monte Toc, combined with heavy rain, may have actually helped to 
trigger the disaster. Late in the evening of October 9, 1963, a large chunk of Monte Toc, 400m 
(1,312ft) deep and roughly the size of a small town broke away and slid down the mountainside. 
In just 45 seconds, the landslide reached the reservoir and displaced 50,000,000 cubic meters of 
water, creating a 250-meter high wave to go flying into the sky. 
 
4. The ensuing wave destroyed entire villages 
The enormous wave caused flash 
flooding in the Piave valley, below 
the dam, and destroyed the villages 
of Longarone, Pirago, Rivalta, 
Villanova and Faè. The village of 
Longarone before and after the 
Vajont Dam disaster, Source: 
Public domain/Wikimedia 
Commons As the before and after 
images above attest, the area near the dam was flattened and turned into a flat plain of mud. 
The worst affected village was Longarone, which was directly below the dam. 
 
5. The death toll was approximately 2,000 
80% of the inhabitants of Longarone and surrounding villages did not survive the huge deadly 
wave that was caused by the landslide behind Vajont Dam. Due to the large expanse of the area 
affected, the exact death toll is sadly not known, though estimates range from 1,950 to 2,000. 
Entire buildings, communities, and families were wiped out. 
Only 30 of Longarone's children survived the disaster. 
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6. The wave created an air pocket with the power of an atomic bomb 
The crashing wall of water created an air pocket when it hit the ground, which was more powerful 
than the Hiroshima bomb. It was so strong that victims are reported to have been found naked, 
their clothes blown off by the exploding air. 
  
A survivor Micaela Colletti, who was 12 at the 
time, told the BBC, "I felt my bed collapsing as if 
there was a hole opening up beneath me and an 
irresistible force dragging me out. I couldn't do 
anything. I had no idea what was happening." 
 
7. Survivors said they heard a sound like a 
thunderclap 
Survivor Micaela Colletti described the evening of 
the event to the BBC. "I heard what I thought was 
a thunderclap," she explained. "It was incredibly 
loud. My granny came into my room and said she 
was going to close all the shutters because a 
storm was coming. "At exactly the same moment all the lights went out and I heard a sound, 
impossible to describe properly. The closest thing I've ever heard to it is the sound of metal shop 
shutters rolling down, crashing shut, but this was a million, a billion times worse." 
 
8. After many years, the incident was recognized as an engineering disaster 
The Vajont Dam was a government initiative, and as is often the case with such big disasters, the 
authorities avoided taking responsibility for the landslide for years after it occurred. As The Local 
explains, following the disaster, the Italian government insisted that the landslide was an 
unforeseeable "act of god." The disaster became highly politicized, with the opposition in Italy's 
parliament calling out the government's negligence, while the ruling party tried to rewrite the 
history of the events leading up to the disaster. In 2008, however, UNESCO publicly called the 
incident "a classic example of the consequences of the failure of engineers and geologists to 
understand the nature of the problem that they were trying to deal with."  
 
9. UNESCO calls it one of the worst man-made environmental disasters of all time 
The disaster was, according to the UN Scientific and Cultural agency UNESCO, one of the worst 
man-made environmental disasters of all time, and is definitely the worst in Italy's history. The 
wave caused by the landslide wiped out 350 families altogether and shocked the entire nation. 
News footage of the time still exists, showing grainy black and white images of a landscape that 
was once the village of Longarone, but looked more like a barren moon landscape following the 
incident. 
 
10. A new town was built to resettle the survivors 
While Longarone and other villages in the Piave valley were 
rebuilt, most of the survivors of the Vajont Dam disaster 
were moved into a newly built village dubbed Vajont. At the 
site of the disaster, a new pump system was added to the 
Vajont Dam's basin to help keep the lake at a constant 
level. The dam's bypass gallery, meanwhile, was 
lengthened so as to let water flow safely down to the Piave 
valley. 
 
11. A memorial church now stands as a stark reminder 
of the disaster 
Today, the village of Longarone is home to a memorial 
church that was designed by the Italian architect Giovanni Michelucci. The church stands near 
the Vajont Dam. Its interior slightly resembles the dam itself, with its strikingly slanted concrete 
walls. Though it was built as a place for visitors to pay their respects, the surviving parish priest 
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from Longarone is reported to have been strongly opposed to the construction of the Vajont Dam 
memorial church. The village of Erto, which was on the shore of the reservoir, also built a visitor 
center with information about the disaster. 
 
12. Some survivors aren't happy with recent changes to the memorial 
Changes that were recently made to the cemetery for victims of the disaster have unfortunately 
served to resurface the trauma for some surviving relatives. A few years ago, the local authorities 
decided to renovate the cemetery. In doing so, they removed a wealth of personal memorials and 
mementos added by relatives.  As Ms. Colletti told the BBC, gravestones were also added for all 
of the missing unknown dead from the disaster. While this served to pay tribute to those that were 
never found, it also caused confusion. Ms. Colletti used to know where her father's remains lay, 
now his gravestone has been moved to stand alongside her entire immediate family, the rest of 
whom were never found but were presumed dead. "It is," she said, "like losing your father all over 
again. This is a false history. It doesn't tell the true story because it doesn't show how few of the 
dead were ever identified. Before, it did. Now - no." 
 
13. The Vajont Dam survived the disaster and still stands today 
Impressively, Vajont Dam was relatively unscathed by the 
landslide and the ensuing wave. The structure, which only 
suffered minor superficial damage, still stands today and 
was partially opened to the public in 2002. Guided tours 
allow people to walk along the top of the dam as well as 
nearby locations while learning about the history of the 
disaster. Today, Vajont Dam reminds us of the immense 
human cost that can come from ignoring warning signs in 
large civil engineering projects. A sad cautionary tale of 
the folly of organizations and companies that put their 
ambitions above the safety of others. 
 
(Dams built by beavers are OK, dams built by humans are not.) 
Documentary brings out ‘The Beaver Believers’ in viewers at the Swaner 
EcoCenter 
By Scott Iwasaki | March 2, 2020, parkrecord.com 
 
Hunter Klingensmith and the rest of the Swaner 
Preserve and EcoCenter staff want to clear up 
some misconceptions about beavers and help 
people understand that beaver dams aren’t built 
just to flood basements and areas of recreation. 
The staff wants to show how these dams 
increase biodiversity and the complexity of the 
ecosystem with a screening of Sarah 
Koenigsberg’s 2018 documentary, “The Beaver Believers,” which will start at 6:30 p.m. on 
Thursday, March 5, at the EcoCenter. Koenigsberg is an award-winning filmmaker, photographer 
and educator whose work focuses on stories of art, environment, and community in the American 
West, and her film is not a typical scientist-driven documentary, said Klingensmith, the 
environmental nonprofit’s visitor experience coordinator. 
 
“It’s an upbeat film about resorting the North American beaver to watersheds of the West that 
leaves viewers feeling hopeful,” she said. “It’s a wonderful story that focuses on a funny group of 
activists.” One of the main characters is a woman who is a hairdresser, who, for the past 20 
years, has been humanely trapping and relocating beavers that have caused issues in residential 
areas, according to Klingensmith. “She finds new places where the beavers will benefit the area 
and live well,” she said. “You really see how much she loves the beavers.”] The film also gives 
viewers ideas of how they can become beaver advocates, Klingensmith said. 
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“We don’t have to be one of those long-time educated scientists, who have studied beavers for 
years, to have an impact on their ability to survive and improve our ecosystems,” she said. “We 
just need to know more about them and learn how important they are.” Klingensmith was 
introduced to the film through Utah State University, which oversees the Swaner Preserve and 
EcoCenter. 
 
USU scientists have been immersed in beaver research, and the EcoCenter has installed some 
beaver dam analogs on the 2,000-acre preserve. These analogs mimic the beavers’ ecological 
benefits that include improving water and water-centered habitat quality, Klingensmith said. 
“We thought it would be a great fit here with all the beaver-related things we have been doing to 
get beavers back into the wetland,” she said. “They are a keystone species that can improve 
habitat.” Scientists have only really seen the positive impact beavers have been making on 
ecosystems, Klingensmith said. “They used to be so abundant in North America, but when fur 
trapping started, they were almost wiped out,” she said. “Now, as they have been coming back 
from that brink, it’s been interesting to see how they change the landscape.” Beaver dams 
improve the resilience of local watersheds, which absorbs some of the impact of climate change, 
Klingensmith said. “The areas that have dams take on extra snowmelt and rain in a natural, time-
release cycle,” she said. “The dams hold water longer, and that means there is more water for 
plants, animals and humans.” 
  
(And then, there’s another side to the story.) 
Donnie Johnston: Beavers come and go, bringing dam problems 
BY DONNIE JOHNSTON, THE FREE LANCE-STAR, Mar 2, 2020, fredericksburg.com 
  
I was up on the hill in a back field 
looking for golf balls when something 
dark down along the creek caught my 
eye. At first I thought it was a small 
bear, maybe a cub, but this is too early 
for cubs that size to be out and about. 
My curiosity aroused, I put down my 
basket of golf balls and walked down 
the hill. When I was 50 yards or so 
away, I could see the animal munching 
on the few springs of green grass was a 
beaver. This was one of the biggest 
beavers I have ever seen and having 
trapped some blanket-size animals years ago, I know a big beaver when I see one. This beaver 
had to weigh 50 or 60 pounds. And it was not brown, but jet black, its coat shining in the 
afternoon sun like that of a black bear. The beaver allowed me to approach to within about 20 
feet before slipping down his slide and into the small creek that I quickly discovered had been 
dammed maybe 50 yards downstream.  
 
I pulled out my cellphone and stood quietly for a few minutes, hoping to get a photo. It was not 
long before I saw ripples in the quiet water and then the beaver started swimming my way. Then 
a second beaver approached. A quick inspection of the stream bank indicated that this pair had 
been hard at work during the three weeks since I had been down at the creek, the smaller of two 
streams on my property. A number of small trees had been gnawed down and, as I said, the 
smaller creek had been dammed just above is confluence with the larger one. Beavers have been 
an on-and-off problem since I bought this property more than 40 years ago.  
 
When I first purchased the land, these animals had dammed the larger creek (about 12 feet wide) 
and flooded about three acres of bottom land. It was a real mess, and it took me two or three 
years to get rid of the beavers and restore the land. Then, about 12 years ago, another pair of 
beavers appeared and began a dam that I fought with for weeks. I’d rip a corner of it open one 
day and, by the next morning, the beavers had the dam repaired. It was a hard fight. Finally, I just 
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decided to shoot these pests, but unlike the beavers that have now taken up residence, those old 
animals were man shy and would not show themselves during daylight hours. So I had to take a 
flashlight and a shotgun and go gunning for them in the dead of night. I remember those 
excursions well because one evening I went down to the creek about 11 p.m. and forgot that I 
had locked the door for the night. It took me, a good neighbor and a ladder to find an open 
second-story window before midnight. 
  
I finally tore a good part of that dam out 12 years ago and my efforts were followed by a flooding 
rain that finished the job. Those beavers just gave up and left and none had returned until now. 
It is uncertain when the last beavers left this area, but according to all the old people that I knew 
growing up—and some were born right after the Civil War—they were pretty much extinct until 
about 1958. Then they returned. Warren Utz, an old trapper friend, caught one on Muddy Run 
back about 1960 and that was the first in-the-flesh beaver anyone in these parts had ever seen. 
It was about that time that muskrats, which vanished about 1940, returned, and for about a 
decade, they coexisted with the beaver on a number of local streams. That was unusual because 
these two aquatic animals seldom get along. 
 
Both the beavers and the muskrats disappeared about 1970 and the latter still haven’t returned. 
But beavers seem to move in about every 10 years before moving out again. In this area, they 
don’t build huts like they do in more marshy areas but rather dig burrows below the water level in 
stream banks. This can cause the ground to give way when heavy equipment like tractors drive 
over the holes. And their dams back water up into fields and flood large areas. I remember back 
around 1980, a friend had rented his land to a man who planted about 20 acres of corn down 
along a bottom. The beavers (who love corn) dammed up the creek and by midsummer, the 
water was almost up to the ears. The man lost his whole crop. 
 
About the same time, beavers dammed up Muddy Run over on the John M. Lewis farm. John M., 
a tough old bird, tried his best to get rid of those animals with no success. Finally, he resorted to 
dynamite to take out the dam. Those who know explosives recommended a quarter of a stick of 
dynamite but John M. wanted to make sure the dam would go, so he decided to use a whole 
stick. “When that charge went off, it was raining sticks and water for 50 yards,” John M. joked. “I 
got soaked to the bone, but those beavers were gone for good.” Now, I’ve got to get rid of my 
new crop of beavers or have my whole bottom flooded before summer ends. And I’m not the only 
person with this problem. After more than a decade, beavers have returned to the creeks on the 
golf course where I play. Left unchecked, they can flood two or three fairways and greens. 
Beavers come and beavers go and no one knows why. What we do know is that while they are in 
the area they can do great damage to lowlands and even flood rural roads that are not elevated. 
They can be a real problem. 
 
 
(Getting lectured by American Rivers is the ultimate insult.) 
DAM SAFETY FOR DOWNSTREAM SAFETY: REVISITING THE OROVILLE 
DAM SPILLWAY FAILURE 
In the face of aging infrastructure and climate change, we need to be more proactive about 
making updates to the structures we rely on. 
By Daisy Schadlich | March 4, 2020, americanrivers.org 
  
It’s been three years since our nation’s tallest dam, 
Oroville Dam, partially failed, forcing downstream 
evacuations, environmental damage, and costly 
emergency repairs. In the wake of the main spillway 
failure, a host of environmental groups (including 
American Rivers), the public, and governmental 
agencies responded. The takeaway was clear: dam 
safety across the United States needs to be improved. 
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As America’s infrastructure continues to age and faces new threats posed by our changing 
climate, we need to be more proactive about making updates to the structures we rely on for 
public safety and resources. 
 
AGING INFRASTRUCTURE, CHANGING CLIMATE, INCREASED RISK 
“70% of the nation’s dams are over 50 years old. [They were] built with the best engineering and 
construction standards at the time; however, as the scientific and engineering experience has 
increased, many dams are not able to safely accommodate our current prediction of large floods 
and earthquakes” (American Society of Civil Engineers). The dams in the US collectively earned 
a ‘D’ on the ASCE report card released in 2017 (you can view the report here). Dams were not 
individually ‘graded’ in the report card, but Oroville is one of 15,498 (17% of catalogued dams 
nationwide) that have been identified as high-hazard potential dams, meaning that they pose a 
significant threat to human life or property if they fail.    
 
DOWNSTREAM COMMUNITIES AND ECOSYSTEMS 
As the high-hazard grade would imply, this dam’s failure had serious ramifications for 
communities and ecosystems downstream. The Association of State Dam Safety Officials 
(ASDSO) stated that, “The Oroville Dam spillway incident was caused by a long-term systemic 
failure to recognize and address inherent spillway design and construction weaknesses, poor 
foundation bedrock quality, and deteriorated service spillway chute conditions.” It is now clear that 
the spillway was built on unstable bedrock (Independent Forensic Team Report Oroville Dam 
Spillway Incident) and as a result the concrete separating the bedrock and thousands of gallons 
of water per second rushing over the spillway was worn paper-thin over its years of use. This 
resulted in the concrete coming off the hillside in large chunks as the water eroded it away. 
Meanwhile, the emergency spillway’s efficacy had never been tested, so when it was forced into 
use, it too eroded the hillside. The Department of Water Resources (DWR) was left with no 
choice but to order the evacuation of the three counties (188,000 people) that would be impacted 
in the case of a complete dam failure. 
  

The spillway failure in 2017 was more than a scare, it 
had negative impacts on downstream communities, 
ecosystems, and the dam owners; the evacuation 
displaced thousands of people, negatively impacted the 
ecosystem by washing tons of sediment downstream, 
and cost DWR over $1 billion to repair (which does not 
include the economic impacts on the community). 
Salmon and steelhead fisheries were already impacted 
by the construction of the dam, which blocked them from 
reaching their natal spawning grounds. After the spillway 

failure, sediment from the hillside choked out miles of habitat and anything living there. 
 
UPDATING INFRASTRUCTURE IN THE FACE OF CLIMATE CHANGE 
Since February 2017, DWR has completed the reconstruction of the main spillway so its 
foundation is better anchored into the bedrock, reinforced the emergency spillway with concrete 
(though it still is not safe to rely on that spillway regularly), among other projects. Oroville Dam is 
looking stronger, but there’s still a lot of work that needs to be done to reduce its public safety 
risk. It is not alone: thousands of dams need to be dramatically updated or run the risk of failure. 
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Updating our infrastructure is important, but it’s critical that it’s done in a way that is relevant to 
the context we live in: a changing and increasingly variable climate. More extreme weather 
events such as floods or drought have become commonplace. These climatic variations put 
increased strain on the infrastructure in terms of 
ability to function during extreme weather events 
(i.e. hydroelectric power generation during droughts 
and ability to safely store water in a Probable 
Maximum Flood). Even since DWR reconstructed 
both spillways on Oroville Dam, the release 
capability still falls short of the standard for a 
Probable Maximum Flood situation, putting the dam 
and the people and ecosystem downstream at risk 
(Independent Forensic Team Report). 
 
A NEW APPROACH TO DAM SAFETY 
The bad ASCE report card grade proves that we need to be proactive about monitoring dams to 
avoid disasters like what happened in 2017, especially when the environment in which they exist 
is changing as well. At the same time, dam safety departments nationwide are insufficiently 
funded and staffed and cannot keep up with thousands of dam inspections that need to happen 
annually. To alleviate some of the pressure on under-resourced agencies, some states are now 
requiring private dam owners to either pay for their inspections through annual fees or directly 
hire qualified engineers to complete inspections and submit inspection reports to the states. 
These approaches dramatically increase the capacity of dam safety offices and hold owners 
accountable, therefore increasing the overall safety of dams. American Rivers is a leader in 
creating innovative solutions for water storage. For dams whose impacts exceed their benefits, 
American Rivers has long advocated that the most effective approach to dam safety is dam 
removal. 
 
 (When the wind blows. It can get pretty high.) 
Waves lap over Thurmond Dam during high winds Friday 
Mar 6, 2020, wjbf.com 
  
Thurmond Dam, Ga. (WJBF) – A viewer 
captured Friday afternoon the effect 30 mph 
winds can have on the waters of Thurmond 
Lake when it is three feet into flood storage. 
While the viewer, Billy Ryan, who filmed from 
the scene from the Georgia side of the 
Savannah River, said he was not concerned, 
the sight of water breaking over the top of the 
dam in high winds was still enough for him to get out his cell phone and press record. 
 
Lake levels have stayed steadily above full pool throughout the months of February and March, 
as large amounts of rain have caused area-wide flooding, both from rising water and standing 
water.\ Since December, double the amounts of normal rainfall have inundated the CSRA. 
Despite public notification warning that if certain rain levels were reached February the Corps 
would be compelled to open the dam’s 23 flood gates, those rain levels were never reached, with 
the Corps slowing the release of reservoir water it ran through the dam’s generators, which 
evacuates into the Savannah River. Officials with the Army Corps of Engineers have said that 
protecting the communities below Thurmond Dam has been a major priority throughout this heavy 
season of rain. Thurmond Dam is the Corp’s last point of control on the Savannah River, which 
runs wild the rest of its course before joining the Atlantic Ocean. 
 
(It’s none of your business.) 
Letter: Orcas can be helped without removal of Snake River dams 

Evacuees 
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By Donald Stark, Yakima, WA, yakimaherald.com, Mar 8, 2020 
  
To the editor — To the people who want to break the dams on the Snake River: 
There’s a much better way to help the salmon and steelhead survive. Have the 
treaty Indians curtail back on harvesting fish, eliminate the seals below 
Bonneville Dam, limit the commercial fishing in the ocean and Columbia River, 

and limit the number of fish that eat the salmon fry. As for 
the orcas, they should eat the seals. 
 
The governor of Oregon should have nothing to say 
about the dams in Washington state. If the dams are 
broken, it will eliminate the hydropower, river 
transportation, flood control, irrigation to farmers, and 
recreation for the people of three states. Besides, it will 
cost the taxpayers millions and millions of dollars. Not a 
good idea. DONALD STARK, Yakima, WA 
 
(A fixer upper.) 
Water levels are low again in McCloud 
McCloud Reservoir low water levels frustrate fishermen and outdoor enthusiasts while 
PG&E work at modernizing the dam’s spillway.  
By Shareen Strauss and Lindsay Cummings, Mar 8, 2020, taftmidwaydriller.com 
    
According to the company, PG&E is keeping the 
lake’s water levels low to continue completing 
repairs and inspections on the aging 
infrastructure. McCloud residents and visiting 
outdoor enthusiasts have noticed that the water 
levels at the McCloud Reservoir have been 
exceptionally low this season despite high inflows 
into the lake and comments by Pacific Gas & 
Electric that the lake would be back to normal operation by October 2019. In addition, the road 
from the McCloud Reservoir to the Iron Canyon Reservoir has been closed off to the public. 
According to the company, PG&E is keeping the lake’s water levels low to continue completing 
repairs and inspections on the aging infrastructure. “(Levels are low) while in the process of 
improvements, repairs and inspections to the dam and the spillway that are necessary for the 
long term,” said Paul Moreno, PG&E Marketing and Communication Principal in Chico. 
 
(The perils of a drowning machine. Some say the death toll is more like100-200) 
The Innocuous River Hazard That Kills 40 People a Year 
Deadly hydraulic hazards can form behind low head dams and small pour-overs 
BY JERRY CASTELLINI | MAR 8 2020, sierraclub.org 
 
I went rafting with my family on Idaho's Salmon River, "The River of No Return." Owing to a quirk 
of river hydrology, it almost lived up to its name. 
  
We ran several big rapids, and then an innocuous [area of 

rough water] threw me from 
the raft. I surfaced quickly, 
[but was swept to the 
downstream side of the dam.] 
My family, on the far side [or 
downstream of dam or] pour-
over, set the raft up for a rescue.  
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 Suddenly, I was pulled underwater on the [downstream side of the dam or pour-over] and 
tumbled around and around as if in a washing machine.  I 
fought to get to the surface but was held under for what 
seemed like hours. 
  

I was running out of air. 
Instead of fighting to go 
up, I swam down, where I 
was able to catch the 
river current. It kicked me 
out [and downstream].  
I was rescued quickly and treated for shock and 
hypothermia. I was otherwise OK, but the experience still 
haunts me. 

 

Hydro: 
(Something is blowing in the wind, but wind is not dependable energy.) 
Wind has surpassed hydro as most-used renewable electricity generation 
source in U.S. 
By— Oil & Gas 360, February 26, 2020, EIA, oilandgas360.com 
 
Oil & Gas Publishers Note: Interesting news from the EIA regarding wind surpassing 
hydroelectric, but is this a time to celebrate? We are looking at the statistics on renewable 
energy and the CO2 impact to the environment. The impact on renewable energy does 
impact the CO2 pollution at a much higher volume than fossil fuels. So the real question is 
“how much more CO2 produced by wind than hydro?” Stay tuned, we will have updates.  
 
In 2019, U.S. annual wind generation exceeded hydroelectric generation for the first time, 
according to the U.S. Energy Information Administration’s Electric Power Monthly. Wind is now 
the top renewable source of electricity generation in the country, a position previously held by 
hydroelectricity. Annual wind generation totaled 300 million megawatt hours (MWh) in 2019, 
exceeding hydroelectric generation by 26 million MWh. Wind generation has increased steadily 
during the past decade, in part, because the Production Tax Credit (PTC), which drove wind 
capacity additions, was extended. Annual hydroelectric generation has fluctuated between 250 
million MWh and 320 million MWh in the past decade, reflecting a stable capacity base and 
variable annual precipitation. 
  
Annual changes in hydroelectric generation are primarily the result of variations in annual 
precipitation patterns and water runoff. Although weather patterns also affect wind generation in 
different regions, capacity growth has been the predominant driver of annual changes in wind 
generation.\ Both hydroelectric and wind generation follow seasonal patterns. Hydroelectric 
generation is typically greatest in the spring when precipitation and melting snow pack increase 
water runoff. Seasonal patterns in wind generation vary across the country, but wind generation is 
usually greatest in the spring and fall. 
  
Wind capacity additions tend to come online during the fourth quarter of the year, most likely 
because of tax benefits. Wind capacity additions totaled 10 gigawatts in 2019 (3.8 GW installed in 
the fourth quarter), making 2019 the second-largest year for wind capacity additions, second only 
to 2012. As of the end of 2019, the United States had 103 GW of wind capacity, nearly all of 
which (77%) were installed in the past decade. The United States has 80 GW of hydroelectric 
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capacity, most of which has been operating for several decades. Only 2 GW of hydroelectric 
capacity has been added in the past decade, and some of those additions involved converting 
previously nonpowered dams. 
 
Although total installed wind capacity surpassed total installed hydroelectric capacity in 2016, it 
wasn’t until 2019 that wind generation surpassed hydroelectric generation. The average annual 
capacity factors for the hydroelectric fleet between 2009 and 2019 ranged from 35% to 43%. The 
average annual capacity factors for the U.S. wind fleet were lower, ranging from 28% to 35%. 
Capacity factors are the ratio of the electrical energy produced by a generating unit for a specified 
period of time to the electrical energy that could have been produced at continuous full power 
operation during the same period. 
 
(They’re against anything hydro, who are they kidding. Wind farms would change their position.) 
Environmental disaster or key to a clean energy future? A new twist on 
hydropower 
The Los Angeles Department of Water and Power uses Castaic Lake, just off Interstate 5 
along the Grapevine north of Los Angeles, as the lower reservoir in a “pumped storage” 
system that also includes nearby Pyramid Lake. 
By SAMMY ROTHSTAFF, WRITER, MARCH 5, 2020, latimes.com 
 
EAGLE MOUNTAIN, Calif. — Steve Lowe 
gazed into a gaping pit in the heart of the 
California desert, careful not to let the blistering 
wind send him toppling over the edge. 
The pit was a bustling iron mine once, churning 
out ore that was shipped by rail to a nearby 
Kaiser Steel plant. When steel manufacturing 
declined, Los Angeles County tried to turn the 
abandoned mine into a massive landfill. 
Conservationists hope the area will someday 
become part of Joshua Tree National Park, 
which surrounds it on three sides. 
Lowe has a radically different vision. 
With backing from NextEra Energy — the world’s largest operator of solar and wind farms — he’s 
working to fill two mining pits with billions of gallons of water, creating a gigantic “pumped 
storage” plant that he says would help California get more of its power from renewable sources, 
and less from fossil fuels. 
Lowe’s project, known as Eagle Mountain, is no outlier. Across the country, companies are 
scrambling to build similar facilities to complement solar and wind farms. 
Those plans are brushing up against concerns from environmentalists, who love solar and wind 
but usually oppose building new dams, a feature of many pumped storage projects. Critics have 
said some of the proposed facilities would flood scenic canyons, interrupt free-flowing stretches of 
river and harm fish and wildlife. 
At Eagle Mountain, one of several abandoned mining pits would be filled with water, pumped from 
beneath the ground. When nearby solar farms flood the power grid with cheap electricity, Lowe’s 
company would use that energy — which might otherwise go to waste — to pump water uphill, to 
a higher pit. 
When there’s not enough solar power on the grid — after sundown, or perhaps after several days 
of cloudy weather — the water would be allowed to flow back down to the lower pit by gravity, 
passing through an underground powerhouse and generating electricity. 
“It’s such a natural solution for the integration of solar,” Lowe said. 
 

Desert Sunlight solar farm, owned by NextEra and 
two other companies, can be seen from the Eagle 
Mountain area. (Irfan Khan / Los Angeles Times) 
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The Eagle Mountain plant wouldn’t interrupt any rivers or destroy a pristine landscape. But 
environmentalists say the $2.5-billion facility would pull too much water from the ground in one of 
the driest parts of California, and prolong a history of industrialization just a few miles from one of 
America’s most visited national parks. 
Lowe rejects those arguments, saying his 
proposal has survived round after round of 
environmental review and would only drain a 
tiny fraction of the underground aquifer. 
The project’s fate may hinge on a question 
with no easy answer: How much 
environmental sacrifice is acceptable — or 
even necessary — in the fight against climate 
change? 
 
A new twist on an old technology 
Pumped storage plants have been used commercially for decades, with about 40 facilities 
operating in the United States today. Most of them were built as companions to nuclear power 
plants, soaking up low-cost energy during the night and then generating electricity during daytime 
or evening hours, when demand — and prices — are higher. 
Now renewable energy is scrambling the dynamics of the power grid. Pumped storage plants are 
being operated in ways they weren’t designed for, cycling up and down throughout the day to 
match the vagaries of the wind and sun. Developers see a need for a new kind of pumped 
storage, designed for 21st-century needs. 

 
The Federal Energy Regulatory Commission has received or 
approved applications for at least 51 gigawatts of pumped 
storage since 2014 — more than twice as much capacity as 
there is in the United States today.  
The proposals have included a series of controversial new 
dams in California’s eastern Sierra, since canceled by its 
developer; a plan to build two reservoirs outside Las Vegas 

and fill them with Colorado River water; and a Montana facility, supported by environmental 
groups, that would tap into power lines currently used by a coal plant. 
About two-thirds of the proposed capacity is in the West, a geographic slant driven in part by 
California’s aggressive clean energy goals and huge power demands. 
“Things have really been ramping up in the last couple of years, especially the last year,” said 
Matthew Shapiro, chief executive of Gridflex Energy, which has proposed nine pumped storage 
projects, including one in Southern California’s Kern County. “You have so many more utilities 
and states going with low-carbon goals and high-renewable plans.” 
Lawmakers in Maine, Nevada, New Mexico, New York and Washington passed laws last year 
setting targets of 100% clean energy by midcentury, building on previous 100% laws in California 
and Hawaii. There’s been a similar flurry of commitments among utilities outside those states, 
with major power providers based in Arizona, Michigan, Minnesota, North Carolina and Virginia 
promising to achieve net-zero carbon emissions by 2050 or sooner. 
Wind and solar power are also expanding quickly in states without mandates, driven by falling 
costs. 
As the country transitions away from fossil fuels, the key challenge will be ensuring there’s 
enough electricity on the grid when the sun isn’t shining and the wind isn’t blowing. 
Right now, California replaces much of the solar generation it loses each evening by burning 
natural gas, which produces less carbon pollution than coal but is still a planet-warming fossil 
fuel. Pumped storage, advocates say, is one of several technologies that might fill the role played 
by gas plants. 
Pumped storage plants are more expensive to build than lithium-ion batteries, whose costs have 
fallen 87% over the last decade. But batteries typically store only a few hours’ worth of electricity. 
They won’t be much help during multi-day periods when the sun disappears behind clouds and 
the winds weaken. 
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Pumped storage facilities can generate electricity at full capacity for much longer — 18 hours, in 
Eagle Mountain’s case. 
“If we’re going to start reducing our reliance on gas resources in our fleet, we need something 
that has that longer-duration capability,” said Mark Rothleder, a vice president at the California 
Independent System Operator, which oversees the power grid for most of the state. 
 
Rothelder pointed to a recent experience on the Hawaiian island of Kauai. In July 2019, a 
combination of grid problems and poor weather — including a failure at the island’s largest gas 
plant, maintenance at hydropower facilities and several overcast days that limited solar 
production — forced the local utility to implement rolling power outages. “They didn’t have the 
longer-duration storage,” Rothleder said. Until recently, California regulators hadn’t projected a 
need for more pumped storage in the near future. That changed last month, when the Public 
Utilities Commission released a planning document that contemplated nearly 1,000 megawatts of 
new pumped storage — or other long-duration energy-banking technologies — as soon as 2026. 
. 
Fighting over an old iron mine 
It was Lowe’s father who first dreamed of using the abandoned Eagle Mountain mine to generate 
hydroelectric power. In the early 1990s, Art Lowe was being flown over the California desert by 
an engineer friend. Looking down at Eagle Mountain, the friend commented that the massive pits 
would be perfect for pumped storage. Art Lowe ran with the idea. He died in 2009, but his son 
Steve took up the mantle, obtaining a federal license for a 1,300-megawatt project and later 
selling a majority stake in the company his dad started, Eagle Crest Energy Co., to NextEra. The 
Florida-based energy giant owns four nearby solar farms in the desert east of Palm Springs, 
along Interstate 10. Like his father, Lowe thinks the site is perfect for pumped storage. The 
reservoirs are already built, reducing construction costs by hundreds of millions of dollars. The 
landscape is highly disturbed from decades of industrial mining. Alice Karl, a desert tortoise 
expert and longtime biological consultant for Eagle Crest, put it this way: “This seems like a good 
use of two big holes in the ground.” 
  
Conservation groups couldn’t disagree more. 
They say Eagle Crest’s plan to pump nearly 8 billion gallons of groundwater into its reservoirs, 
plus another half-billion gallons every year to replace water lost to evaporation, could harm plants 
and wildlife that depend on groundwater — a claim disputed by the developer. Critics also worry 
the project could make it harder for bighorn sheep to migrate to and from mountain ranges in 
Joshua Tree National Park, and could attract ravens that prey on young desert tortoises. 
The debate over groundwater pumping has been especially fierce given the project’s location in 
the hot, dry Colorado Desert, as well as the ongoing climate crisis that is fueling more extreme 
droughts in California and across the West. Joshua Tree officials say they agree with Eagle Crest 
that springs in the national park, which serve as oases for wildlife, are fed by shallow 
groundwater, not the deeper Chuckwalla Valley aquifer that Eagle Crest plans to tap. But 
conservationists are skeptical. Chris Clarke, a program manager for the National Parks 
Conservation Assn., pointed to recent research in another part of the California desert, where 
Cadiz Inc. hopes to pump groundwater and sell it to cities. A study funded by Cadiz opponents 
found that a critical surface-level spring was in “hydraulic communication” with the underground 
aquifer. In the Eagle Mountain area, “there really isn’t a thorough analysis of the actual hydrology 
of the region,” Clarke said. 
 
Battles over energy projects are nothing new in the desert southwest, home to some of the 
country’s largest and most spectacular intact natural landscapes. Proposals for solar and wind 
farms have forced environmental groups to determine which projects are worth supporting as 
bulwarks against climate change and which would do too much harm. The Eagle Mountain lands 
were originally part of Joshua Tree National Monument, the predecessor to today’s national park. 
But Congress removed them in 1950 to clear the way for large-scale iron mining. Many 
conservationists feel the lands should have been returned to the park when mining stopped. 
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The debate has migrated to Sacramento, where NextEra backed legislation in 2018 and 2019 
that appeared narrowly targeted at helping Eagle Crest sign up a buyer for the electricity its 
project would generate. NextEra argued to lawmakers that California’s heavily regulated energy 
market may not be equipped to get a project this big financed and built. Critics countered that if 
the project were as useful and cost-effective as NextEra claimed, the company wouldn’t have any 
trouble finding a buyer. Both bills failed to advance. But conservationists fear another attempt is 
coming. They’re watching Assembly Bill 2255, which was introduced by Assemblywoman Susan 
Eggman (D-Stockton), but has yet to be filled out with detailed language. 
Asked whether the legislation will be a vehicle to support Eagle Mountain, Eggman’s chief of staff, 
David Stammerjohan, said the lawmaker is working to craft “a technology-neutral bill that focuses 
on the need for long-duration storage, that is not project-specific.” 
 
Pumped storage everywhere 
Across the country, projects like Eagle Mountain are sparking debate. Last spring, the Federal 
Energy Regulatory Commission denied a preliminary permit for a facility that would have been 
built partly within West Virginia’s Monongahela National Forest. The proposal faced criticism from 
groups including Friends of Blackwater, which circulated a petition saying the project would “dam 
a tier 3 trout stream, impact sensitive species, and disturb the iconic Blackwater Canyon.” 
Another controversial project is in Arizona, where Pumped Hydro Storage LLC has proposed 
damming the Little Colorado River just outside Grand Canyon National Park. The Grand Canyon 
Trust, a private nonprofit, says the project would flood a sacred Hopi tribal site, threaten the 
endangered humpback chub and industrialize a remote hiking trail. Pumped Hydro Storage co-
founder Steve Irwin said the company is working on a revamped proposal that involves damming 
a side canyon of the Little Colorado, rather than the river itself. That would make the company’s 
facility a “closed loop” plant that doesn’t interrupt natural waterways, although it would still disrupt 
a relatively undisturbed landscape. Environmentalists point to other technologies that might keep 
the lights on during the absence of sunlight and wind. Several California utilities signed contracts 
earlier this year for geothermal power plants, which can generate climate-friendly electricity 
around the clock. Los Angeles is investigating whether it can use underground salt caverns in 
Utah to bank clean energy in the form of compressed air or renewable hydrogen. The U.S. Navy 
recently eased its opposition to floating wind farms off California’s Central Coast, potentially 
helping the state access offshore winds that blow more consistently than onshore gusts. 
The Nature Conservancy, an environmental nonprofit, released a report last year examining how 
California might satisfy its appetite for clean energy without destroying sensitive lands. The report 
detailed 61 scenarios for meeting the state’s long-term goal of reducing planet-warming 
emissions 80% by 2050. Pumped storage “contributes a relatively small amount in those 
scenarios, and it’s not present in all scenarios,” said Erica Brand, director of the Nature 
Conservancy’s California energy program. 
 

And to the extent new pumped storage is needed, 
existing dams could fill at least some of the need. The 
Los Angeles Department of Water and Power is working 
on a pumped storage project at Lake Mead outside Las 
Vegas, and the San Diego County Water Authority 
hopes to utilize San Vicente Reservoir for a similar 
project. Pumped storage “has a role to play. But when it 
comes to specific projects, it’s all about impacts,” Brand 
said. 

 
 Joshua Tree National Park officials once hoped to see the Eagle Mountain lands returned to the 
park. Lately, though, they’re more focused on limiting the potential harm to natural ecosystems. 
They’re working with Eagle Crest on an agreement to study the genetics and health of bighorn 
sheep that move through the company’s lands. Figuring out how to handle Eagle Mountain hasn’t 
been easy for David Smith, Joshua Tree’s superintendent. He’s worried about what might happen 
to bighorn sheep and desert tortoises if the facility is built. But he’s also worried about climate 
change, which threatens to wipe out Joshua Tree’s namesake species across most of the park. 



 

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

15 

Fires are also taking a toll on Joshua trees. Smith said those blazes are fueled by invasive 
grasses, whose growth is supported by smog blowing in from Los Angeles. That smog comes 
from the same cars, trucks and power plants that spew planet-warming gases. 
If a project like Eagle Mountain can help renewable 
energy sources replace fossil fuels, Smith can see 
the merit in it. 
 
“The idea of depleting a finite resource, even one 
we’re not using, goes against what my job is as a 
park manager,” Smith said, referring to the 
groundwater that Eagle Crest plans to pump. “But at 
the same time, I’m seeing a real threat because of 
fires, and because of climate change.” 
“It’s really, really tough,” he said. 

Water: 
(Not enough water to go around.) 
Colorado River water problems worsening 
By Don C. Brunell, February 29, 2020, auburn-reporter.com 

 
Last week, we visited the Grand Canyon National Park in northern 
Arizona. It is part of our National Parks “bucket list.” The trip was a real 

eye-opener. The Canyon is spectacular. It is hard to believe over a billion years ago it was flat 
ground and covered by ocean waters. In ancient times, there was too much water. Today, it is a 
deep gorge with a ribbon of water running through it. The Grand Canyon is 277 miles long, over a 
mile deep and 10 to 18 miles across. The famed Colorado River runs through it. In total, it flows 
1,450 miles from its headwaters high in Colorado Rockies to the Gulf of California. You’d think 
that a drainage covering 246,000 miles would have ample water for those depending on it, but 
there is a growing shortage. Water professionals in the Colorado River watershed got a scare in 
2002, the driest year in recorded history. The river trickled to 25 percent of its usual stream, said 
John Entsminger, general manager of the Southern Nevada Water Authority. It hasn’t really 
recovered. The Denver Post reported in 2018, “Lake Powell (reservoir behind Glen Canyon Dam) 
is about 48 percent full, and Lake Mead (reservoir behind Hoover Dam) is about 38 percent full. 
By the end of the year, Powell’s levels fell 94 feet below where the reservoir stood in 2000 when it 
was nearly full. 
 
In 2014, the Colorado River reached the ocean for the first time in 16 years, wrote Cathleen 
O’Grady of Ars Technica. Most years, the river doesn’t make it that far because it has been 
dammed and diverted along the way, supplying fresh water to approximately 40 million people 
and irrigates over 5 million acres of farmland from Wyoming to Southern California. “Politicians 
over-appropriated the water in the river in the 20th-century boom to create dams and canals in 
the Southwest. These water diversions helped develop the booming cities of Los Angeles, San 
Diego and San Bernardino in Southern California, Tucson and Phoenix in Arizona, and Las 
Vegas,” John Fleck, who teaches water policy at University of New Mexico told U.S. News last 
December. The U.S. Geological Survey says the loss of snowpack in the Rockies has contributed 
to a 16 percent decline in the river’s flow between the years, 2000-2017. USGS believes it will 
worsen by 2050 as the climate warms. 
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Compounding the problem with warmer temperature, the U.S. Census Bureau expects a 53 
percent increase in population by the year 2030 in the Colorado River basin states. Population 
growth will place even more demand on waters from the Colorado River and its tributaries. 
Unless, we take action to reduce consumption and continue to clean up polluted waters, there 
won’t be enough water to go around – whether it be from the Colorado or other rivers. It is not an 
issue we can kick ahead. For the Colorado River users the day 
of reckoning may come as late as 2026, when the multistate 
Colorado River Compact will get its first makeover since 1999. It 
will have to account for the effects of climate change, drought, 
population growth and agriculture. However, that may not be 
soon enough. We should act before we find ourselves in the 
same predicament. The bottom line is we need to figure out how 
to get more from less. 
 
“Water does cover 70 percent of the earth but only 2.5 percent of 
it is fresh water, and if you break it down further, there’s only 
about 0.006 percent fresh water available in the world,” said Jose 
Lopez, assistant professor of physics at Seton Hall University. 
However, as our population grows, so does pressure on water 
supplies. Don C. Brunell is a business analyst, writer and 
columnist. He recently retired as president of the Association of Washington Business, the state’s 
oldest and largest business organization, and now lives in Vancouver. He can be contacted at 
theBrunells@msn.com. 

Environment: 
(An interesting read that’s well worth your time.) 
Why did Ecuador's tallest waterfall suddenly disappear? 
The iconic San Rafael waterfall near the Chinese-built Coca Codo Sinclair dam stopped 
flowing on February 2, what happened? 
By Antonio Paz, March 9, 2020, dialogochino.net 
 
https://dialogochino.net/en/infrastructure/33765-san-rafael-ecuadors-tallest-waterfall-
disappeared-coca-codo-sinclair/ 
 
 
 
 
Other Stuff:  
(How about this lecture on electric cars? The inconvenient truth.) 
Electric cars will not save us 
BY PAUL ANDERSON / OGDENSBURG / 24 FEB 2020 | advertisernewssouth.com 
 
The column from Bill Weightman from Hardyston covers a number of points about climate change 
and claims that electric cars will help thwart this seemingly ominous threat. In light of his uncited 
and super subjective historical narration of past climate catastrophes, as well as his assessment 
of electric car “efficiency”, let us review some pertinent information. 
 
As a chemist and physicist, I am intimately familiar with energy cycles, in particular the ability to 
make electricity. While electric cars are remarkably engineered vehicles, they are far from “zero 
emission”. Let us review how energy gets into an electric car as well as our houses. First off, a 
power plant produces electricity as evidenced by your electric bill. It does not magically flow from 

Othe9 
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your wall socket. In the US, the fuels used for electric production consist of natural gas and 
petroleum (~60%), coal (~13%), nuclear (~8%), and green (balance of remaining; hydroelectric 
and wind), this from US Energy Information Administration in 2019. For this discussion, let us 
assume most, if not all, of our electricity in NJ comes from burning something (carbon combustion 
or nuclear reactions). The liberated heat from these reactions turn turbines, which turn inductors, 
which push electrons through an immense and quite amazing infrastructure of power lines and 
transformers, and ultimately into your “green” electric car. So, in summary, your “zero emission” 
electric car is powered by combustion emissions (in the case of carbon fuels to yield dreaded 
carbon dioxide) or radioactive waste that is buried for our children to take care of (in the case of 
nuclear fuels). In the overall scheme, yes, an electric car is indeed somewhat more efficient than 
gasoline powered cars, but not greatly so. Don’t forget about the manufacturing process for 
batteries; just ignore the copious amounts of toxic waste and mining required for battery 
materials.  
 
What I just described is the complete lifecycle of a product, and is often not taught in schools. It is 
the inconvenient truth. There is no free lunch in nature. So please stop the rhetoric that I must 
stop driving my pickup truck to save the planet, and especially the smug attitude that if one drives 
an electric car it will prevent a climate disaster. As for natural earth history, recent findings from 
NASA published in the Geophysical Research Letters suggest that the change in sea levels is a 
response to the actual ground rising and falling. Other papers in the same journal clearly show 
the sun does indeed contribute to major earth climate forcing mechanisms. The sun and its 
various forms of energy output is largely excluded in many climate models used to whip up a 
frenzy and steer funding such causes, too often at the expense of the public. What the research 
illuminates is that we live in an extremely dynamic earth, solar system, galaxy, and ultimately 
universe. Our educational institutions still assume the “present is key to the past”, and ignore our 
ancient ancestors’ first hand visual and written accounts of earth and celestial catastrophes. The 
sooner our collective consciousness accepts that we are helpless to change earth’s natural 
cycles and “climate change”, the better off we are. Let us rather collectively utilize technology to 
prepare for and cope with events such as super solar flares, which would destroy the ability to 
charge your electric car, as well as decimate our society as we know it. Additionally, we can do 
much to battle pollution and make certain processes more efficient. But such pursuits are only 
enhanced by the use of free markets and the ability to compete, which leads to ingenuity and 
creativity. Thomas Jefferson said it bluntly: “Liberty is the great parent of science and of virtue; a 
nation will be great in both always in proportion as it is free.” Paul Anderson, Ogdensburg, NY. 
 
 
 
 
 
 
 

iThis compilation of articles and other information is provided at no cost for those interested in hydropower, dams, and water 
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