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“No nation was ever drunk when wine was cheap. ” - - Thomas Jefferson

Dams:

(Excerpts from NOAA website. 1997 saw the peak inflow, but 2017 could present problems if the
snow in the mountains melts too fast.)

NOAA has a good account of what has been going on with the Oroville
Dam:
As mentioned previously in the Event Tracker, California is going through one of its wettest water
years (October – September) on record. In particular, precipitation so far in 2017 is on a record
pace for northern and central California. While the water has been a godsend in reducing and
relieving drought conditions, it also has been too much of a good thing as flooding has resulted.
One case in particular is the ongoing emergency at the Oroville Dam north of Sacramento.
Tremendous amounts of precipitation have led to the Lake Oroville reservoir—the second largest
reservoir in the state—to fill past capacity. The need to funnel water out of the reservoir and
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accompanying complications has led to flooding concerns and evacuations below the

dam.
(top) Aerial view of the Oroville Dam on June 23, 2005. Photo Paul Hames, California
Department of Water Resources. (bottom) Water gushing through a gully on river left of the
primary spillway on February 11, 2017, following severe erosion on the paved portion of the ramp.
Photo by William Croyle, California Department of Water Resources
https://www.climate.gov/news-features/event-tracker/flooding-concerns-oroville-dam-water-levelsreach-capacity
The whole piece is worth a read as it is short and to the point. But the interesting bit is this graph:
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D
aily average inflow to Oroville Reservoir from January 1, 1995, through February 13, 2017.
Recent inflows were the highest since 1997.
It shows that inflow to Oroville so far this year is far from unprecedented, with a much greater total
in 1997. And we can see from the state rainfall t

And we can see from the state rainfall totals that January 2017 was nothing special:
https://www.ncdc.noaa.gov/cag/time-series/us/4/0/pcp/1/1/1895-2017?
base_prd=true&firstbaseyear=1901&lastbaseyear=2000
But none of this stops NOAA from concluding:
Events like this are a reminder that in a warming world, in which heavy downpours are expected
to increase (IPCC AR5) as greenhouse gases continue to rise, having resilient infrastructure will
become even more important.
https://notalotofpeopleknowthat.wordpress.com/2017/02/15/noaa-the-oroville-dam/
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(This should be something to see.)

Damaged main spillway of Oroville Dam to reopen next week
By Dale Kasler, sacbee.com, MARCH 8, 2017

Oroville Dam’s heavily damaged main spillway is
expected to resume releasing water a little more
than a week from now as levels continue to rise
in the reservoir. The state Department of Water
Resources announced Wednesday that the
battered concrete spillway is likely to begin
water releases around March 17. At that point,
the level in Lake Oroville is expected to have
risen to 865 feet. That’s well below the point at
which water would go over the adjacent
emergency spillway, but several feet above the
comfort level established by DWR acting director
Bill Croyle. The lake was at just below 860 feet
Wednesday evening.
The main spillway was shut down Feb. 27, after three weeks of relentless and powerful water
releases, to allow crews to dredge debris that accumulated in the Feather River channel at the
base of the dam after the spillway fractured in early February. Enough debris has been pulled out
to lower water levels in the channel and allow partial operation of the dam’s power plant. The
plant is releasing water at about 7,000 cubic feet per second, about half its capacity when fully
operational, and is expected to play a big role in keeping reservoir levels in check during spring
runoff. The main spillway fractured Feb. 7, prompting its temporary shutdown. Lake levels
eventually rose so high that water streamed over the nearby emergency spillway for the first time
in dam history. The emergency spillway quickly eroded, and fearing its imminent collapse, officials
ordered the temporary evacuation of 188,000 downstream residents and ramped up water
releases over the main spillway to bring lake levels lower.
(Maybe this will be a hint!)

Oroville Dam: Photos taken weeks before spillway broke show something
wrong
All the photos here: http://www.mercurynews.com/2017/03/11/oroville-dam-photos-taken-weeks-beforespillway-broke-show-something-wrong/
By Dan Reidel, Chico Enterprise-Record |
mercurynews.com, March 12, 2017

Oroville, CA – Something was wrong with the
Oroville Dam spillway weeks before the
Department of Water Resources noticed a hole
in the concrete. Two photos taken by
photographers from this newspaper show
discoloration and possible damage to the
concrete of the spillway at the spot where a
gaping hole opened Feb. 7. Those pictures were
taken Jan. 13 and Jan. 27. When asked for a
response to the photos, California Natural Resources Agency deputy secretary for communication
Nancy Vogel wrote in an email to this newspaper, “Oroville dam was frequently inspected by
multiple state and federal agencies. Reports of those inspections did not reveal any major causes
for concern. DWR will soon name a panel of independent experts to investigate the cause of the
main spillway failure and ascertain if such a failure could occur again. We hope that what we learn
about the cause of this incident and how to prevent it elsewhere will help dam owners around the
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world.” She did not ask to view the photos. So why didn’t the water agency see what the pictures
show? The answer may have to do with inspections of the dam and spillway.
Before Feb. 7, the last inspection on the
entire spillway structure by DWR was Feb.
3, 2015. Despite claims the department
performed inspections twice per year, the
spillway had not been fully inspected with
operations and maintenance workers on
the concrete in just over two years,
according to a DWR spokeswoman, before
a worker noticed the concrete breaking up
on his way to work this Feb. 7. After the
February 2015 inspection, there were
inspections of the dam by the DWR in July
2015 and August 2016, but those didn’t
involve workers walking on the spillway
getting a close look. “During annual inspections, the Oroville Dam, and its appurtenances, have
been repeatedly found safe for continued use, which includes the emergency spillway,” Vogel
wrote. The reason for the lack of complete spillway inspections is, presumably, safety. “DWR
(operations and maintenance) could not inspect the flood control spillway by walking it
immediately before and after the spillway was used in March 2016, because the lake elevation
was too high — there was water behind the radial arm gates at the top of the flood control
spillway,” Vogel wrote. “Typical DWR safety protocol does not allow people to walk in the spillway
when water is against the radial gates on the lake side.”
Nearly a year ago, on March 24, 2016, the flood control gates at the top of the spillway opened for
the first time in five years.
The spillway was not fully inspected by DWR before or after that event. It took nearly five months
before the department checked the dam structure in August 2016, and only a visual check was
performed on the concrete spillway. The Federal Energy Regulatory Commission inspected the
dam May 25-26, 2016, and found nothing wrong at that time. But because DWR’s July 2015
review was a joint inspection with FERC and the July 2015 DWR review did not fully inspect the
spillway, it’s unclear whether the commission’s annual 2016 inspection fully reviewed the spillway.
A five-year review board also didn’t find anything wrong. “The most recent 2014 Oroville Dam
federal and state board of independent experts concluded that there was no reason to expect
either spillway to fail under operation,” wrote Maggie Macias of the Department of Water
Resources public affairs office. Two years after that board met, water was released for the first
time in five years. Three years after the board met, the spillway broke and the structure was
ruined. It has been more than a month, and the cost is estimated to be $4.7 million per day, or
about $150 million to date. Early rough estimates by DWR acting Director Bill Croyle put the cost
to either fix the existing spillway or build a new one are between $100 million and $200 million.
(Wonder what the fix is going to be.)

A look at repair efforts at the Lake Oroville dam spillway this week
http://www.sacbee.com/news/state/california/water-and-drought/article138619568.html
Mar 15, 2017, sacbee.com

Images from the state Department of Water Resources show round-the-clock work the week of
March 11-17, 2017 at Oroville Dam. A giant fracture developed in Oroville Dam’s main spillway
during a heavy storm earlier this year. Five days later, water flowed over the dam’s emergency
spillway for the first time, nearly causing the hillside below to fail. Approximately 188,000
downstream residents were evacuated for two days.

5
Copy obtained from the National Performance of Dams Program: http://npdp.stanford.edu

(Mmmmm!)

Is there too much water behind Oroville Dam? Critics say Army Corps
standards unsafe
By Dale Kasler, Ryan Sabalow and Phillip Reese, sacbee.com, 3/13/17

Long before a fractured spillway plunged Oroville Dam into the gravest crisis in its 48-year history,
officials at a handful of downstream government agencies devised a plan they believed would
make the dam safer: Store less water there. Sutter County, Yuba City and a regional leveemaintenance agency brought their recommendation to the Federal Energy Regulatory
Commission in 2006, when FERC was considering the state’s application to relicense Oroville
Dam. Their plan, unveiled nearly a decade after heavy rains breached downstream levees and
caused severe flooding along the Feather River, called for reducing water storage at Lake Oroville
by 150,000 acre-feet during winter. That would have reduced maximum water levels in the
reservoir, as set by the U.S. Army Corps of Engineers, by about 11 feet.
The proposal went nowhere. State dam operators and a powerful consortium of water agencies
serving Silicon Valley, Southern California and portions of the San Joaquin Valley opposed the
idea, which would have sent water cascading down the Feather and reduced the amount stored in
the reservoir for their use. The water agencies and the state instead argued that the reservoir’s
flood-control operations, governed by a 1970 Army Corps manual, were sufficient. Yet those
operating rules depend in part on a controversial assumption: that empty space above the dam’s
main spillway could provide a buffer against powerful rainstorms, yielding additional flood control
capacity. That concept proved faulty last month, after a massive crater formed in the dam’s main
spillway during a big storm. The spillway was shut down temporarily to check the damage, and
then restarted in a concerted effort to keep water from rising above the spillway. Water rose too
quickly, however, and eventually poured over the adjacent emergency spillway for the first time in
dam history. When officials realized the emergency structure was in danger of crumbling, they
evacuated 188,000 downstream residents for two days.
Stuart Somach, a veteran Sacramento water
lawyer who represented the Sutter County
coalition that tried to change Oroville’s rules
in 2006, said the crisis illuminates persistent
shortcomings in the reservoir’s governing
plan. The buffer space above the main
spillway proved undependable because the
emergency spillway itself was unsound.
“You can’t rely upon that,” he said. “You’ve
really added nothing in the way of effective
flood control.” The true solution is keeping
the lake lower, he said. Dam operators and
other experts say it’s far from certain that keeping the lake lower would have helped Oroville avoid
its crisis last month. Joe Forbis, chief of water management at the Army Corps’ regional office in
Sacramento, said lower water levels probably would have delayed the emergency, but wouldn’t
necessarily have prevented it. “If there was more space in the reservoir, then it would have taken
longer to fill,” Forbis said. “But whether or not that would have made a difference last month, I
don’t know the answer to that.”
Bill Croyle, acting director of the state Department of Water Resources, which runs Oroville Dam,
said a crucial factor was the heavy rain and snow that have fallen on the Feather River watershed
all winter, punctuated by a huge storm that poured into the region just as the main spillway
cracked Feb. 7.
“The issue is not how much flood space” was in the reservoir before the main spillway fractured,
Croyle said. Sacramento flood safety expert Joe Countryman agreed the rainstorm became the
overriding issue. Besides, having the lake at a reduced level wouldn’t have helped because the
main spillway can only make significant releases when water levels are relatively high, said
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Countryman, a retired Corps engineer and member of the state’s Central Valley Flood Protection
Board. Even if the lake had been lower, “the space would have been filled up,” Countryman said.
Somach said he wouldn’t dispute Countryman’s analysis, adding, “It might not have mattered.”
But he said keeping the lake lower would have given dam operators more time and flexibility to
deal with the problem after the main spillway cracked. “You would have had a head start,” he
said.
Somach is among a growing chorus of state officials and water policy experts calling for a fresh
look at reservoir operations following last month’s near-catastrophe. They’re urging the Army
Corps to rewrite the manuals that establish how much water can be stored during the rainy
season at Lake Oroville and 53 other California reservoirs governed by Corps regulations. In the
alternative, they want reservoir operators to use their discretion to store less water than the
maximum permitted by the Corps. “Every time we get a big snowpack up there, and there’s a
potential warm storm, I can say for everybody down here, the anxiety builds,” said Assemblyman
James Gallagher, R-Yuba City. “We need to change operations when we have this large
snowpack and the potential warm storms and we need to ensure the lake levels are lower.” The
dispute in many ways underscores the core tension underlying the governance of California’s big
reservoirs. The facilities serve two purposes that often collide: flood control and water storage.
Water released from Oroville in a wet winter, when rivers are running high, likely will wind up in
the Pacific Ocean. That leaves less water available later in the year for cities and farms that
depend on Oroville for storage.
Oroville, California’s second-largest reservoir, is the linchpin of the State Water Project, which is
run by DWR and supplies Silicon Valley, portions of the San Joaquin Valley and most of Southern
California. Somach said water users’ opposition torpedoed Sutter County’s decade-old proposal
to reduce lake levels in winter. “It was really the politics of the state water contractors and DWR
not wanting to give up water supply,” Somach said. DWR officials say they would never
compromise safety at Oroville to boost supplies for State Water Project contractors. “During flood
control season, flood control is the top priority of the Department of Water Resources in operating
Lake Oroville,” said spokeswoman Nancy Vogel of the Natural Resources Agency, which
oversees DWR. Rainy season operations at Oroville and other big reservoirs in California are
subject to flood control rules laid out in a series of Army Corps manuals. The amount of
mandatory empty space fluctuates with the calendar, and varies from reservoir to reservoir,
depending on a hydrological analysis. But much of those analyses are reliant on data that critics
say is decades out of date, and fails to account for the heavier, warmer storms expected with
climate change. Most dam manuals haven’t been updated since the 1980s or earlier. The Oroville
manual was published in 1970, two years after the reservoir opened. It says Lake Oroville should
be kept at least one-fifth empty during the peak rainy season, from early January to late March.
That translates into a lake level of 848.5 feet and a maximum of 2.79 million acre-feet of water,
leaving about 750,000 acre-feet of empty space. Lake Oroville was at about 853 feet high, slightly
above the maximum, and was releasing water out of the main spillway when the concrete chute
fractured last month.
There’s a wrinkle in the Army Corps rules: It assumes the existence of a companion dam in
Marysville that would provide additional flood protection downstream. That second dam, proposed
in the 1960s, never happened. Without it, operators at Oroville are instructed to keep an
additional 150,000 acre-feet of flood space in reserve, for a total of 900,000 acre-feet.
But instead of actually having to keep the lake lower, dam operators can count the area above the
main spillway gates as “surcharge” space, providing total flood-control capacity of 900,000 acrefeet. Somach and the Sutter County coalition argue the “surcharge” space is illusory.
“You ought to be holding the reservoir 150,000 acre-feet lower,” said Somach. That would bring
lake levels down about 11 feet.
Dam operators have shown a reluctance to use the “surcharge” space. In the heavy winter storms
of 1997, when water threatened to overtop the emergency spillway, dam managers responded by
blasting water from the main spillway at an extraordinary 160,000 cubic feet per second, or
10,000 cfs more than Feather River levees downstream were rated to absorb. Local officials
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blamed the surge of water for a downstream levee breach that flooded hundreds of home and left
three people dead. State officials deny the releases were at fault. Last month, DWR officials
worked furiously – but ultimately without success – to keep water from reaching the untested
emergency spillway, concerned about how erosion of the hillside below would impact the Feather
River downstream. As it turned out, the erosion was so severe it threatened the emergency
structure itself. Crews have spent the past month shoring up the hillside, and DWR officials have
said they don’t want to use the emergency structure again but believe it would stand up if
necessary.
The Corps is studying what happened at Oroville last month and could alter its rules governing
the reservoir’s operations, said Forbis with the Army Corps’ regional office. But he said it’s too
early to say, and that rule changes require costly and time-consuming engineering and
environmental studies. This is hardly the first time tensions have arisen over the Army Corps’
flood control rules. Last winter, with much of the state still gripped by drought, water agencies in
greater Sacramento seethed when the U.S. Bureau of Reclamation released gobs of water from
Folsom Lake when the forecast was clear and the reservoir was already 40 percent empty.
The Corps is releasing a new set of rules for Folsom Lake this year, but only because of major
capital improvements designed to improve dam operators’ flexibility. The bureau is putting the
finishing touches on a $900 million auxiliary spillway that will enable the reservoir to release water
more quickly if a big storm is coming. State officials want the rules to change as well for Oroville
and other reservoirs. California Natural Resources Secretary John Laird, testifying before a U.S.
Senate committee March 1, said Army Corps rules need to be overhauled “to reflect current
scientific knowledge” about precipitation patterns. Rep. Jared Huffman, D-San Rafael, has
introduced legislation in years past that would require the Corps to modernize its approach to
reservoir flood safety, but the legislation has stalled. “Hopefully, Oroville’s a wake-up call,” he
said.
(Book available.)

“A must see”
Review of Hoover Dam

https://www.tripadvisor.com/ShowUserReviews-g60881-d150546-r464917625-Hoover_DamBoulder_City_Nevada.html#
(Any failure is not good, regardless of the
rating.)

Failure at One of These 15,000
American Dams Would Be Fatal
A quiet crisis is afoot as the nation’s
infrastructure ages
By Erin Blakemore, smithsonian.com, 3/7/17

It’s not often that a hulking piece of
infrastructure makes headlines, but the dam at
California’s Lake Oroville did just that when it
nearly failed last month. Though 180,000
people who were evacuated during the crisis
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are back home, people are now asking questions about the condition of the nation’s dams. As
E&E News’ Jeremy P. Jacobs reports, there’s reason to worry: Nearly 15,500 of America’s dams
could cause loss of life if they fail.
The dams in question have been classified “high hazards” because of the danger they present to
people. According to the National Dam Safety Program and FEMA, “high hazard” dams will likely
result in the loss of life if they fail or are miss-operated. The most hazardous dams are located in
populous areas, and their number has risen along with the populations they put at risk. The "high
hazard" classification doesn't say anything about the condition of the dams, but, Jacobs reports,
the likelihood they will fail is growing. “By 2025, 70 percent of the country’s dams will be at least
50 years old,” he writes. Experts tell Jacobs that many aging dams were not built to modern
standards. The American Society of Civil Engineers agrees—in 2013, the society gave U.S. dams
a D on its infrastructure report card, citing the dams’ age and locations as a major risk. As
infrastructure ages, it needs nearly constant maintenance and careful management. But age isn’t
the only thing chipping away at dams: Scientists have long warned that climate change is making
dams even more vulnerable. In 2011, for example, researchers argued that climate change is
making it almost impossible to predict the ways water will flow in the future. “We’re building things
on a hydrological lie,” freshwater and adaptation expert John Matthews told Scientific American’s
Julia Pyper.
(How much storage will you get? How much will it cost?)
Opinion

Don't build new dams. Dredge the silt out of existing reservoirs instead.
To the editor: In an otherwise excellent review of water issues, George
Skelton says we should get “one or two big dams built that everyone has
been yakking about for years.” We have way too many dams. (“Will
California spend more on water projects?) ’It all depends on how thirsty the
governor is,' De León says,” March 13) Former state Sen. Fran Pavley (DAgoura Hills) had a better idea: Remove the accumulated silt behind our
existing dams to free up more space for water storage. This is much cheaper to do than building
new dams, and it saves arable land and beautiful canyons.
(A good idea! But, politicians will do what they always do, run away from it if it costs money. They
think their re-election chances are better. No guts,)

Editorial: Remember dam safety in budgets
Longmont Times-Call, 03/08/2017, timescall.com

If the drought in California cast a spotlight on the dwindling water resources available in the
American West, the recent torrential rains and snow there have shifted that spotlight to a new
stress point: dams. After going for years with rainfall and snowpack totals that were a fraction of
their seasonal average, this winter in California has seen the opposite: Snowfall measured in feet
at a time, and rains that have lasted for days. Once dry reservoirs have filled to the top. And that's
the problem. The most famous of the filled reservoirs is the one behind Oroville Dam, located
northeast of Sacramento at the base of the Sierra Nevada. The dam is the tallest in California,
holding back a reservoir that serves farm, industrial and residential users throughout the state. In
early February, managers noticed erosion at its spillway and had to take emergency measures to
make sure the dam wasn't overtopped by the incoming rains.
In Colorado, the rains haven't fallen like they have in California, but winter storms have pushed
the state's snowpack to above average in every major river basin in the state. That means when
the melt occurs, the dams of Colorado will have to be ready. A recent report into dam conditions
by Fox31 notes that nearly all of them meet the standard of readiness. However, 142 of them did
not pass their most recent inspection, according to the report. Among them are Baseline
Northwest Dam in southeast Boulder and Eaton Law Dam near Severance, which were classified
as being in unsatisfactory condition while also posing a significant hazard to humans. Both are
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privately owned. Major public dams such as those operated by the Bureau of Reclamation or
other agencies were shown to be adequate. As the Trump administration considers spending on
infrastructure, most of the money likely will go toward bridges and highways — items that get lots
of use by the public. As for dams, well, the public usually notices them only when they don't have
any water behind them — or when there's too much. Policy-makers would be wise to make sure
those pieces of public improvement get the attention they deserve, too, because the work done
when skies are blue will pay off when the storms come.
(Moving right along.)

Addicks Dam reaches construction milestone
GALVESTON, TX, UNITED STATES, 03.07.2017
Story by Sandra Arnold\, U.S. Army Corps of Engineers, Galveston District, dvidshub.net

GALVESTON, Texas (March 7, 2017) – The
U.S. Army Corps of Engineers Galveston
District staff announced today that the
earthen cofferdam was completed – a major
milestone for the Addicks Dam construction
project. "The Addicks earthen cofferdam is
the initial critical feature that has been
completed to date,” said Resident Engineer
John Long, USACE Galveston District. “The
final lifts of compacted fill that brought the
cofferdam up to the required elevation were
placed and the project’s technical team completed a technical review and inspection of the
Addicks Cofferdam last week.”
According to Long, the Addicks’ cofferdam was accepted and deemed operational effective earlier
this week and the contractor will now proceed with the excavation of the existing embankment for
construction of the new outlet structure at Addicks Dam. The USACE Galveston District awarded
a contract in 2015 to Granite Construction Company for construction of new outlet structures at
the Addicks and Barker Dams in west Houston, as part of a long-term plan to address the aging
infrastructure that has protected the Houston metropolitan area for more than 70 years. “The
Corps’ primary objective is to maintain public safety by ensuring the dams we own and operate
are safe and the risks to the public are minimized,” said Project Manager Rick Villagomez. “The
Corps routinely inspects all of its dams nationwide under its Dam Safety Program – a program
that shows our commitment to protecting lives, property and the environment by ensuring that all
dams are designed, constructed, operated and maintained as safely and effectively as possible.”
(About dams, many people seem to think all you have to do is build them and walk away. You
need to maintain them. If we maintained cars like we do our dams, they’d all break down.)

ASCE Final Report Card
Go here for full infrastructure report: http://www.infrastructurereportcard.org/
(Dams score = D)

Full infrastructure report and for download here: http://www.infrastructurereportcard.org/wpcontent/uploads/2017/01/Dams-Final.pdf
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ASCE report card on dams here: http://www.infrastructurereportcard.org/cat-item/dams/
Article on ASCE Report card here:

http://www.nbcwashington.com/news/national-international/US-Infrastructure-ReportCard-2017-D-Plus-Engineers-415775053.html?_osource=SocialFlowTwt_DCBrand
(This is an interesting piece of history. Dams are for the benefit of people too.)

How the ‘phantom’ Tulare Lake was destroyed by dams
MARCH 12, 2017, by David Middlecamp, sanluisobispo.com

Tulare Lake, CA was once the largest freshwater
lake west of the Mississippi before it was strangled
by dams. East of the San Luis Obispo County line
and Interstate 5, the lake varied wildly in size
depending on rainfall and snowpack. The Tulare
Lake Basin covers about 10 percent of California,
16,400 square miles. About half of the area is below
500 feet in elevation, though the Kern River is fed
from a slope of the 14,505-foot Mt. Whitney. Fed by
four major rivers and a handful of smaller ones with
headwaters in the Sierra Nevada, the lake was once
60 miles from tip to tip and 36 miles wide in the
center. Thousands of Yokut Indians and other tribes lived in this rich environment. The lake was
home to trout up to 40 pounds, perch, salmon, sturgeon, ducks, geese, mussels, clams and
terrapin, which all contributed to the diet of the native population and later settlers. An island near
present-day Alpaugh was covered with shells harvested from the waters. The lake was shallow,
nowhere deeper than 40 feet. The ill-fated Mussel Slough, known for a fatal land dispute between
farmers and the Southern Pacific Railroad in the 1880s, drew its name from the marshy area at
the edge of the lake. Tulare Lake once had three times the surface area of Lake Tahoe. The lake
could grow to 800 square miles before overflow drained north into the San Joaquin River
watershed, according to the books “Rivers of California” and “Lakes of California” compiled by
PG&E. Both steamboats and sailboats once plied the waters.
The European tradition of the 1800s was to fence land, plant wheat and build towns. A San Luis
Obispo Tribune story on April 26, 1879, noted:
“Tulare Lake continues to fall, and the shore is being bought from the State as the water
recedes. Twenty-three sections of land have recently been surveyed on its borders, and
applications filed for the same by people in the Mussel Slough country.” (A section is 640
acres or 1 square mile.)
An Aug. 16, 1879, story in the San Luis Obispo Tribune also documents that trend:
“A curious fact is reported from Tulare County. The Delta (Visalia newspaper) is informed
that wheat is now growing near Hanford, where four years ago the waters of Tulare Lake
stood 10 feet deep. In the four years previous to last April the lake had receded 5 miles.
Since last April it has receded 1 mile. Much of the land thus reclaimed is excellent for
wheat crop this year, it requiring no irrigation save the seepage from the lake. On the land
reclaimed from the lake are found evidences of former occupation, remains of a cabin and
corral, and irrigating ditches can be traced running in straight lines, and some of them
extending into the lake, and apparently still further under the waters.”
The San Luis Obispo Tribune published an account on Jan. 24, 1884, of the travels of Judge
Frederick Adams and Major J.H. Hollister, co-owners of the Chimineas ranch. They frequently
saw deer and antelope as they crossed out of San Luis Obispo County and saw Tulare Lake.

11
Copy obtained from the National Performance of Dams Program: http://npdp.stanford.edu

On the land reclaimed from the lake are found evidences of former occupation, remains of a cabin
and corral, and irrigating ditches can be traced running in straight lines, and some of them
extending into the lake, and apparently still further under the waters. San Luis Obispo Tribune,
Aug. 16, 1879
“From the brink of the plain a grand view is obtained of the Tulare Valley and lake, and
broad plain that stretches for 75 miles from the base of the Monte Diablo range to the
foothills of the Sierra Nevada, and beyond these along the eastern horizon as far as the
eye can reach, north and south, is the line of snow covering that lofty range, looking like
banks of cumulus clouds in the distance. Visalia and other villages, the course of streams
and of the many irrigating canals of the great valley are shown by the trees which have
been planted about them, making dark green places and lines in the landscape.”
Unruly lakes were not “productive,” and what is now the town of Corcoran would be a lake without
man’s intervention. Water that falls as snow above 9,000 feet in the Sierra Nevada is now stored
behind dams and diverted into canals. It is rare for surplus untrammeled flow into the basin.
Tulare Lake’s demise came via Pine Flat Dam on the Kings River, Terminus Dam on the Kaweah
River, Success Dam on the Tule River and Isabella Dam on the Kern River. A shadow of the
phantom lake came back in 1997 because of winter storms. Today, there are signs on the former
lake bed complaining about government-imposed drought, but farmers in the region complained
when the lake drowned rich bottomland in rainy years.
Tapping the subterranean trove of water started more than 100 years ago. From an Aug. 10,
1878, story in the San Luis Obispo Tribune:
“An artisan well, five inches in diameter, lately bored to a depth of 310 feet near Tipton,
10 miles east of Tulare Lake, on the line of the railroad, at a cost of $1,000, throws out
85,000 gallons of water daily, sufficient to irrigate 100 acres.”
Today, over drafted groundwater has contributed to the southern San Joaquin Valley subsiding in
places by as much as 28 feet. NASA imaging reveals the former lake bottom subsided almost 2
feet in 16 months, from May 2015 to September 2016. Ironically, the California Aqueduct has
been damaged by the subsidence caused by local water users. According to a story in the Daily
Mail, groundwater pumping near Avenal caused the California Aqueduct to fall more than 2 feet,
reducing design capacity by 20 percent. In the flat, dry country around Kettleman City, Corcoran
and Hanford, the land is green or brown in areas, depending on where water is supplied. The
region produces millions of dollars of crops from almonds to tomatoes, and is largely owned by
big corporate farms such as J.G. Boswell and the Wonderful Co. And there is nothing simple
about California water policy. Conflict is inevitable given the competing interests in this most
populous state where a big agriculture industry, dire flood control issues and the environment all
hinge on wildly variable rainfall. From individual wells to large regional, state and federal water
projects, there is a web of water providers and consumers. When someone tries to make it
simple, remember, dams don’t just create lakes. The west’s largest freshwater lake was
desiccated by dams.
(Umph! The politicians have spoken. It’s all done)
EDITORIALS

Our Voice: House should pass
Senate dam policy
Bob Brawdy AP, by the Herald Editorial Board,
MARCH 12, 2017, tri-cityherald.com

In an unsettlingly close vote, the
Washington state Senate decided to
formally oppose any proposal that would
breach the lower Snake River dams.
Senate Joint Memorial 8004 was
approved 26-23, and now awaits action
in the House.
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Our Mid-Columbia representatives need to get behind this important policy position and do their
best to move it forward. If anything, this is an opportunity to educate their colleagues on the vital
economic benefits the dams provide, and the havoc that would be created statewide if they
disappeared. Unlike bills, state legislative memorials do not go to the governor for a signature. If
approved by both the Senate and the House, they are filed directly with the Secretary of State.
Essentially, they are designed to send a message to the President, Congress and the heads of
federal and state agencies. They also provide an additional tool for our federal lawmakers when
they try to influence national policy and law. On the issue of the Snake River dams, we need all
the help we can get to thwart the persistent attempts to remove them. Sen. Sharon Brown, RKennewick, said, “It is baffling to me that we are even having this conversation.” She found it
alarming that the Senate vote on the joint memorial was so tight. We do too. Brown said it just
goes to show that many people who do not live near the dams — or who directly rely on them —
don’t fully understand the economic impact the dams have on agriculture, jobs, energy
production, transportation and tourism.
Environmental groups concerned about salmon runs have pushed for decades to breach the four
lower Snake River dams — Ice Harbor, Lower Monumental, Little Goose and the Lower Granite.
And their cause got a boost last May when a federal judge in Portland ruled that the massive
habitat restoration effort by the U.S. government does not do nearly enough to improve Northwest
salmon runs. He ordered a new environmental impact statement that considers whether tearing
out the dams would save wild salmon. Compounding that concern, fishing and environmental
groups last month filed a lawsuit against the U.S. Environmental Protection Agency. This one
seeks cooler water for salmon in the Columbia River system, which is in response to the
devastating affect unusually warm water in 2015 had on migrating adult sockeye salmon.
The groups filing the suit contend the dams are responsible for the water’s rise in temperature.
However, the federal agencies responsible for operating dams in the Columbia River Basin
released a report two weeks ago showing that efforts to improve fish runs are working, and that
survival rates for many species are higher than they have been in decades.
In addition, last year’s report from the governor’s Salmon Recovery Office showed that while there
is still a ways to go, the number of six fish species is increasing in the state, and that Snake River
fall chinook is one of two species approaching federally approved recovery goals.
Nevertheless, the effort to breach the Snake River dams never seems to go away, no matter how
many more fish are surviving. Sen. Tim Sheldon, D-Potlatch, is vice chairman of the Senate
Committee on Energy, Environment and Telecommunications and was chief sponsor of the
memorial. He has called the dams "a unique asset" for the state and wants them protected. We
could use more westside lawmakers like him on our side. On his website, Sheldon said that by
passing the measure, the Senate has “gone on record against foolishness.” We are grateful for
that. Now the House should do the same.
(The climate change card again. They didn’t say the larger 1997 flood was caused by climate
change.)

Climate Change Complicates the
Whole Dam Debate
Demolishing dams helps many fish but
threatens waters where some native species
shelter from drought and invasive predators
By Richard Conniff, March 14, 2017, scientificamerican.com

With California now on track to have the rainiest
year in its history—on the heels of its worst
drought in 500 years—the state has become a
daily reminder that extreme weather events are
on the rise. And the recent near-collapse of the
spillway at California’s massive Oroville Dam put an exclamation point on the potentially
catastrophic risks. More than 4,000 dams in the U.S. are now rated unsafe because of structural
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or other deficiencies. Bringing the entire system of 90,000 dams up to current standards would
cost about $79 billion, according to the Association of State Dam Safety Officials. Hence, it has
become increasingly common to demolish problematic dams, mainly for economic and public
safety reasons, and less often to open up old habitats to native fish. About 700 dams have been
taken down across the U.S. over the past decade, with overwhelmingly beneficial results for river
species and ecosystems. Now, however, a new study in Biological Conservation takes the
science of dam removal in an unexpected direction. Although acknowledging that reopening rivers
usually leads to “increased species richness, abundance and biomass,” a team of South African
and Australian authors argues that in some cases threatened species may actually benefit from
keeping existing dams intact. The idea for the study arose because both South Africa and
Australia are now experiencing “an incredibly dry period,” says co-author Olaf Lawrence Weyl, a
specialist in endangered fish with the South African Institute for Aquatic Biodiversity. Many native
fish species have been “pushed right back into headwater streams” by competition with alien
fishes, typically introduced for sportfishing and by “dewatering of entire rivers” to supply irrigation
water for crops, Weyl adds. In some cases, the streams and reservoirs backed up behind dams
are the only remaining aquatic refuges for endangered species.
“This isn’t a call to stop dam busting, or a one-size-fits-all scenario,” Weyl explains. “What we are
saying is that there are sites in some regions, particularly dry regions, where dams could have
important conservation value, and that needs to be taken into account when planning removal of
dams.” Many U.S. scientists and conservationists have responded to the new study with one
eyebrow raised. The argument “sounds plausible for the particular cases they’re talking about,”
says Jeffrey Duda, a research ecologist for the U.S. Geological Survey’s Western Fisheries
Research Center who was not involved with the new work. But in the U.S. most dam removals
occur in less arid regions, where “very few cases meet the criteria in the article.” The co-authors
“are very careful and specific to acknowledge that the vast majority of dams have negative
impacts on the environment,” adds Shawn Cantrell, Pacific Northwest director for Defenders of
Wildlife, a conservation nonprofit organization. Cantrell was not involved in the new study.
But this practice involves a trade-off, a 2009 study in Biological Conservation warned: Isolating
native fish with protective barriers also risks cutting them off from old migratory routes, preventing
natural gene flow from one population to another and increasing the likelihood of extinction.
Moreover, anglers may simply introduce a favorite nonnative fish above a barrier because they
think it looks like a good place to fish. The 2009 study warned against the danger of making
decisions about a dam or barrier installation subjectively, based on “personal philosophy or simply
what has worked elsewhere.” For Weyl and the other co-authors of the new “dam busting” study,
that seems to be the bottom line—the debate about dams has always been prone to ideological or
exclusively economic arguments. The greater challenge, they suggest, is to come to terms, dam
by dam, with the ecological nuances.

Hydro:

(Up and running again.)

Gibraltar hydroelectric plant begins producing clean energy
Production aided by recent rains
By: KEYT Staff, Mar 06, 2017, keyt.com

SANTA BARBARA, Calif. - The City of Santa
Barbara has begun producing clean, renewable
electrical power for area residents from its
recently re-commissioned hydroelectric plant.
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The hydroelectric plant is located near Lauro Reservoir on San Roque Road. A press release
from City Public Works said the project cost was $875,000, but the re-commissioned hydroelectric
plant could generate between $100,000 and $200,000 in annual revenue for the city.
The hydroelectric plant originally began producing electrical power in 1985 but was idled in 1998,
when costs began exceeding the revenues from power sales. The Hydropower Regulatory
Efficiency Act of 2013 streamlined the federal review process for obtaining Federal Energy
Regulatory Commission (FERC) exemptions to license small hydropower projects.
(Small is sometimes good.)

Energy on the go - the world’s smallest hydropower plant
3/10/17, dw.com

Sick of your phone running out of battery? Now you
can use a mini water turbine to charge it up! The
German design is already in demand from African
communities wanting to generate their own
hydropower.

(Guess there’s a dam there somewhere.)

Rockbottom Dam site of proposed hydroelectric facility
By Dan McCue, renewableenergymagazine.com, 10 March 2017

Colorado-based Gravity Renewables and Binghamton, N.Y. Mayor Rich David have
reached an agreement to explore feasibility and designs for adding a 2 MW hydropower
facility at Rockbottom Dam on the Susquehanna River.
The electricity would be utilized by the City of
Binghamton, NY, and initial estimates reflect
roughly $8 million in energy savings over 20 years.
The Rockbottom Dam was originally built in 1828
to power a gristmill. Binghamton purchased it in
1931 to help maintain consistent river levels so the
City’s water treatment facility could draw water.
“We are pleased to partner with Binghamton as the
City takes a leadership role in building a smart
energy future by utilizing one of upstate New
York’s greatest natural resources — water,” said
Ted Rose, CEO of Gravity Renewables. “New York
is rich in sustainable small hydropower facilities, and the Rockbottom Dam seems to hold great
potential.” The Rockbottom Dam hydroelectric project is the latest green energy initiative from the
David Administration. In 2015, the City began converting all 7,000 streetlights to LED technology.
In 15 years, the $4 million project is projected to save $6.2 million in electricity and maintenance
costs. That same year, Mayor David pushed to ease restrictions and promote installation of
electric vehicle charging stations through changes to the City’s zoning code. Those changes,
adopted by City Council, were awarded $5,000 from NYSERDA’s Cleaner, Greener Communities
Program for adopting streamlined permitting for electric vehicle charging stations.
(Pumped storage is good, but this one begs for questions.)

Company plans hydro project in Schuylkill County to produce electricity
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.
BRANDONVILLE, PA — A Doylestown
company has filed a preliminary permit
application with the U.S. Department
of Energy for the development of a
pumped-storage hydroelectric project
near Shenandoah in East Union
Township.
Merchant Hydro Developers LLC filed
an application for the permit with
DOE’s Federal Energy Regulatory
Commission on Dec. 19, 2016, for
what is identified as the Rattlin Run
Pumped Storage Hydro Project in the
application.

PROVIDED BY MERCHANT HYDRO DEVELOPERS LLC A
satellite image of northern Schuylkill County shows the area where
a proposed pumped-storage hydroelectric project in and near East
Union Township. The company, Merchant Hydro Developers LLC,
Doylestown, filed an application for a preliminary permit with the
U.S. Department of Energy’s Federal Energy Regulatory
Commission. The lines to the left of Interstate 81 and near the
access road indicate the planned project boundaries

FERC is an independent agency that
regulates the interstate transmission
of electricity, natural gas, and oil.
FERC also reviews proposals to build liquefied natural gas terminals and interstate natural gas
pipelines as well as licensing hydropower projects. Calls to reach Merchant Hydro agent Adam
Rousselle for more information on the project were not returned. According to the DOE Office of
Energy Efficiency and Renewable Energy website, pumped-storage hydropower is a type of
hydropower that works like a battery, pumping water from a lower reservoir to an upper reservoir
for storage and later generation. It is an important piece of DOE’s renewable energy portfolio
because it acts as a utility-scale grid storage technology. DOE’s Water Power Program plays a
supportive role in demonstrating the benefits of PSH and its role in our nation’s clean energy
portfolio. As a renewable form of energy storage, PSH facilitates grid stabilization, allowing a high
penetration of variable renewables such as wind and solar into existing electrical grids. At the
current time, the project is in the study stage. The 16-page application for the preliminary permit
from FERC explains that, based on current conceptual design, the Rattlin Run project involves the
construction of a closed-loop, pumped-storage hydroelectric generating facility capable of
producing approximately 297 megawatts of electricity.
The basic configuration would include:
• As many as two pumping/generating units contained in a powerhouse.
• A newly constructed lower reservoir of approximately 131 acres.
• As many as two upper reservoirs — one approximately 112-acre upper reservoir
created through construction of a semi-circular dam and/or dike retaining 550 million
gallons of water, and potentially a second approximately 168-acre upper reservoir created
through construction of a semi-circular dam and/or dike retaining 820 million gallons of
water. Combined, these reservoirs will contain approximately 4,200 acre-feet of water.
• One 48-inch penstock (an enclosed pipe that delivers water to hydro turbines)
approximately 3,387 feet long and a reservoir tie Penstock of approximately 900 feet.
• The project will have an approximate net head of approximately 621 feet.
The application states that Merchant Hydro proposes to create as many as two upper reservoirs,
as well as a lower reservoir that will be filled from local inflow including groundwater inputs and
operated at a surface elevation of 1,060 and 1,099 feet above sea level. Preliminary estimates
indicate the lower reservoir capacity could approach 5,040 acre-feet. The upper reservoir would
potentially be constructed using dam roller compacted concrete or earth and rock excavated from
mine site reclamation. Preliminary designs estimate the upper reservoir to have a total surface
area of approximately 280 acres and hold approximately 1.4 billion gallons of water at a pool
discharge elevation of 1,760 feet ASL. A new 150-foot-long, 50-foot-wide powerhouse containing
two turbine-generator units with a total rated capacity of 300 megawatts, and a new transmission
line connecting the powerhouse to a nearby electric grid interconnection point with options to
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evaluate multiple grid interconnection locations. Possible initial fill water and makeup water would
come from Catawissa Creek. PPL Electric Utilities Inc. owns two transmission lines and two
substations nearby the project boundary.
The average annual generation from this project would be approximately 867,187 megawatt
hours. The cost of the studies vary from $150,000 to $400,000. A preliminary permit does not
authorize the permit holder to perform any land-disturbing activities or enter land or water owned
by others without the owners’ expressed permission. The application also explains the benefits to
the public interest. The proposed Rattlin Creek Pumped Storage Hydro Project will be achieved
by installing a new hydroelectric generator that will utilize modern, state-of-the-art technology to
optimize the clean, renewable electricity generating potential of site in a manner that best
develops, conserves and utilizes this resource for beneficial public use. The proposed project will
fulfill the public interest for a less expensive, more reliable and environmentally sound source of
renewable energy while creating energy jobs in an economically-depressed area who has lost
energy related jobs in the transition away from coal. Also, the hydraulic capacity of the Rattlin Run
project will develop, conserve, protect and utilize in the public interest the public water resources
of the region without damage to the environment, according to the application. Development of
the proposed project will reduce the acid rain and greenhouse effects associated with coal- and
oil-fueled power plants that currently supply a significant portion of the energy needs of
Pennsylvania. The benefits of the proposed project are directly in keeping with Pennsylvania’s
2014 Energy Plan to reduce dependence on fossil fuels, create jobs and maximize the state’s
natural resources by creating renewable energy resources.
(Like the sound of the article title. Pumped storage.)

Hawaii says 'oloha' to hydro-electric power
12 Mar 2017, machinery-market.co.uk

Plans to spend tens of millions of dollars building
hydro-electric power plants in Nuuanu (pictured)
and Wahiawa on Hawaii’s Oahu island are
moving through the state legislature. These
facilities would be Oahu’s only hydro-electric
plants. Chris Lee, a member of the Hawaii
House of Representatives, said: “It is all pretty
exciting. It involves using the existing reservoir
to capture water and running a turbine to
generate power when we need it most.” In midFebruary, the Hawaii Energy and Environmental
Protection Committee approved measures to
provide funding to the Honolulu Board of Water
Supply’s pumped-storage hydro-electric project, located at its Nuuanu reservoirs. It also
approved funding for a study evaluating a possible purchase of the Wahiawa Dam from the Dole
Food Co. The state would then upgrade it by building a hydro-electric power plant there. The
Nuuanu plan could cost up to $51 million. The Wahiawa system would cost much more.
Hydro-electric power generation has been used on Kauai and the Big Island for decades. On the
Garden Isle, hydro-electric power provides about 9% of the island’s demand. Unlike these
plantation-era power plants, though, the Wahiawa and Nuuanu proposals would use technology
that recycles the water. The water used to turn the turbines at the Wahiawa Dam would
eventually flow back into Kaukonahua Stream. It would then be pumped back to the reservoir,
using solar power during the day or wind power during the night. Henry Curtis, executive director
of the Life of the Land environmental group, said: “Solar and wind that you could not use would no
longer be wasted.” The Nuuanu project relies on low-cost off-peak electrical power to pump water
from one reservoir to another — two miles away and nearly 600ft higher — in upper Nuuanu.
During peak hours, water stored in the upper reservoir would be released to produce electricity.
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According to the Hawaii Water Board, a similar system was used in the late 1880s to light electricstreet lamps in downtown Honolulu.

Water:

(Don’t think they know what a PMF is? A PMF is usually greater than a paleo-flood.)

Super Floods Cannot Be Underestimated, May Wash Over West's Aging
Dams: Scientists Warn
By Piyali Roy, Mar 07, 2017, sciencetimes.com

Many Western dams were built in the mid-20th
century. As written in High Country News, today,
technology allows scientists to reconstruct
thousands of years of natural history that gives a
much clearer picture of how often super floods
occur. As written in Newsweek, by carbon-dating
the results of sediment deposits and other flood
evidence of Colorado river, Green river and other
rivers in Southwest, the short-term record
severely underestimates the size and frequency
of super floods. On the Upper Colorado near
Moab and Utah, the estimated average 500-year
flood is roughly 246,000 cubic feet per second that are more than double of 112, 000 cubic feet
per second that scientists estimated.
These reports are generated by Victor Baker who is a paleohydrologist of the University of
Arizona. He uses the similar techniques used by Minoura's to study the flood history of the
Colorado Plateau. A super flood may be more common in California too than previously thought.
"We may have some similar things occurring in the US if we don't seriously pay attention to this
science," Baker says. Superfloods can damage big and it could come out of nowhere. Here is an
example to understand the power of it. Minoura concluded the possibility of another tsunami in
2001 but Tokyo Electric Power was slow to respond to the science, leaving the Fukushima Daiichi
nuclear power plant unprepared for the 15-meter wave that inundated it in 2011. It resulted in
$188 B natural disaster and more than 20,000 people died. Officials from the Bureau of
Reclamation believes that Glen Canyon is equipped to handle the super flood. But Baker believes
that they should create contingency plans for the possible failure of some of the West's biggest
dams.




Other Stuff:

(At least we made the top ten.)

This Is the World's Best Country
Switzerland tops the annual list
By Evann Gastaldo, Newser Staff, Mar 7, 2017, newser.com

(NEWSER) – For its annual Best Countries list,
US News & World Report surveyed more than
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21,000 people from 36 countries around the world. Last year's top country, Germany, fell to No. 4
this year—and the US fell a corresponding number of spots, to No. 7. Japan, however, moved up
in the rankings. Factors such as the economy and quality of life were taken into account, and the
US was tops in the "most powerful" category, ahead of Russia. Overall, here are the top 10:
1.
Switzerland
2.
Canada
3.
United Kingdom
4.
Germany
5.
Japan
6.
Sweden
7.
United States
8.
Australia
9.
France
10.
Norway
The full rankings, and more on the implications, here:
https://www.nytimes.com/2017/03/07/world/best-countries-world-switzerland-canada-britaingermany.html?_r=0
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