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Dams:
(More on Oroville. You may have to wait to go boating! Dam safety is more important.)

DWR plans to drop Lake Oroville levels
By RISA JOHNSON | chicoer.com | Chico Enterprise-Record, June 25, 2018

OROVILLE, CA — The state Department of Water
Resources announced plans on Friday to draw Lake
Oroville down to 808 feet elevation by early next
week. This is to provide a second point of access to
the upper chute of the Oroville Dam spillway,
through the radial gates, for construction. Water
surpasses the radial gates when the lake reaches
813 feet elevation. “Construction activities on the
upper chute of the spillway revealed bedrock
conditions that require additional excavation,” the
press release from DWR reads. The department
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says the measure is necessary in order to reach its self-set Nov. 1 deadline for the bulk of
Oroville Dam spillway construction.
Releases from Hyatt Powerplant were ramped up starting on Thursday and will increase to an
output of 4,500 cubic feet-per second to reach the target lake level. This means that some boat
launch ramps will become inaccessible, with temperatures already expected to surpass 100
degrees this weekend. Members of the Oroville Recreation Advisory Committee, including Larry
Grundmann, are worried about the effect low lake levels will have on tourism this summer,
particularly for Fourth of July. “People won’t come here,” Grundmann said. “Everything is getting
marginal right around 800 (feet). Once Loafer Creek goes, you’re very limited.” With the lake
around 805 feet, that leaves at least 3 lanes at Lime Saddle, at least five at Bidwell Canyon, at
least two at Loafer Creek and one car-top ramp at Foreman Creek recreational areas accessible.
The spillway boat launch, which is the largest one, is closed due to construction at the dam.
Grundmann noted that in most cases, there will be one less ramp available at these locations
than is listed above, as a floating dock takes the place of a usable boat ramp. Kevin Zeitler, who
is chairman of the committee, understands that sometimes the unexpected comes along with
construction, but he’s frustrated and wants to know when DWR discovered the problem.
“If you’ve done any remodeling at home, sometimes when you open stuff up, things aren’t what
you assume they would be,” Zeitler said. With boat ramps closed, other facilities like the Forebay
Aquatics Center will have to take on an excess of visitors, he said. “We’re in one of the hottest
summers I can remember,” Zeitler said. “The bad part about this is the amenities we were
supposed to have are going to be reduced.” DWR said more information on lake level projections
would be released next week.
(Congress will fix everything!)

Oroville Dam: Senate passes bill to require independent risk analysis
By Risa Johnson | chicoer.com | Chico Enterprise-Record, June 26, 2018

WASHINGTON — The U.S. Senate passed on
Monday the 2019 Energy and Water Development
appropriations bill, which requires an independent
risk analysis of Oroville Dam.
Additionally, the bill would order the Federal Energy
Regulatory Commission to report the findings of an
independent panel reviewing the state Department of
Water Resources’ dam safety practices to the Senate
committee. Next, the proposed piece of legislation
will head to the House of Representatives for
reconciliation and a final vote. It passed through the
Senate energy and water development appropriations subcommittee on May 24.
The bill was introduced by Sen. Dianne Feinstein, D-Calif., and Chairman Lamar Alexander, RTenn. It includes $575 million for the U.S. Army Corps of Engineers and Bureau of Reclamation
water infrastructure and drought programs in the state. “This bill reflects the needs of our nation,
making key investments in our water infrastructure, preventing and mitigating the effects of
drought, important scientific research and developing clean energy alternatives to combat climate
change,” Feinstein said in a press release from her office. In a compromise, it would fulfill a
request of the Trump administration with $65 million to turn the W-76 warhead into a low-yield
weapon — though Feinstein said the U.S. does not need this. “President Trump claims these
weapons are needed to fight a ‘limited’ nuclear war against Russia,” Feinstein said in a written
statement. “There is no such thing as a ‘limited’ nuclear war. Once a nuclear weapon is used – by
any country against any target – that’s the end of us.” Feinstein thanked Alexander for working
closely with her on the bipartisan legislation. “This is a balanced bill that includes priorities from all
sides,” Feinstein said.
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(Oh, oh.)

Break in Rapidan Dam Barrier Causes Upstream Safety Hazard
By Sean Morawczynski, 6/21/18, keyc.com

RAPIDAN, MINN - The public is being asked to
stay away from the upstream area of the Rapidan
dam for their own safety. A portion of the Dam
failed this morning due to excess water flow and
debris. Blue Earth County Sheriff's Office says the
timeline for repair of the boat barrier depends on
the weather over the next couple weeks. Any more
rainfall will further delay the repairs to the barrier,
which isn't expected to be completed for another two weeks according to the sheriff's office.
High–water levels have also caused Blue Earth County to issue no–wake restrictions for Lake
George, Lake Ballantyne, Duck Lake, and Madison Lake. The sheriff's office will continue to
monitor water levels before lifting those restrictions.
(It always only takes money.)

Locks, dams to receive $276M for repairs
By Stacey Federoff – Digital Producer, Pittsburgh Business Times, 6/21/18, bizjournals.com

The U.S. Army Corps of Engineers has approved
plans to spend $276.4 million on aging locks and
dams in the region, including those in the
Monongahela, PA that have been authorized for the
work since 1992. Plans to remove and replace locks
and dams at Braddock, Charleroi and Elizabeth on the
Monongahela River will use $98 million of this
amount, according to the Post-Gazette. Early design
work to replace the Ohio River locks at Emsworth,
Dashields and Montgomery will use about $2.3
million. Half of the funding for the projects on the Monongahela will come from a tax barge
operators pay on diesel fuel, according to the P-G. The U.S. Army Corps of Engineers Pittsburgh
district extends to West Virginia, eastern Ohio, western Maryland and southwestern New York. A
budget proposal from the Trump administration in February included $131 million for the
Pittsburgh District of the U.S. Army Corps of Engineers.
(Do we have enough water? Using new PMP numbers.)

Beaver Creek water supply adequate, but dam upgrades needed
BY ALLISON WRABEL, 6/22/18, dailyprogress.com

The Beaver Creek Reservoir, VA will meet the water
supply needs of the Crozet area for the next 50 years,
according to a recently completed study commissioned by
the Rivanna Water & Sewer Authority. The Drinking
Water Infrastructure Plan for Crozet accounted for
historical plant production and water usage, Albemarle
County population estimates and other data to estimate
how much finished drinking water will be needed over the
next half century.
“We don’t have to raise the dam, we don’t have to expand the pool, we don’t have to look for
additional water sources for many decades,” RWSA Executive Director Bill Mawyer said to the
Crozet Community Advisory Committee on Wednesday. Though the reservoir itself is adequate,
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other infrastructure will need to be updated to meet projected demand. Currently, the community
uses between 400,000 and 500,000 gallons of water per day on average days, and around
800,000 gallons on peak days. In 50 years, the residential population in the area is expected to
increase by about 10,000 people. Average demand is estimated to increase to 1.5 million gallons
a day, while maximum demand is expected to jump to 2.5 million gallons per day. “Maximum day
demands are important, because you need a water treatment plant that will produce enough
treated water to meet a maximum day demand under any situation,” said Reid Palmer with Hazen
& Sawyer, the engineering firm that conducted the study. The current water treatment plant in
Crozet can treat one million gallons a day, and RWSA is in the process of designing an
expansion that will allow it to treat two million gallons a day. The roughly $7 million project is
expected to be complete by the end of 2020.
RWSA also has plans to build a new raw water pump station closer to the reservoir. “This will
allow withdraws to be made in the exact amount that’s needed at the water treatment plant,”
Palmer said. Upgrades to Beaver Creek Dam also will be required to meet changes to Virginia
Department of Conservation and Recreation regulations. Dams are given a high, significant or
low hazard classification based on the likely effects that a dam failure would have on people and
property downstream. The classifications dictate additional certification requirements and how
often dams must be inspected. The changes upped the dam’s spillway requirements and
reclassified it as a high hazard dam, meaning that failure would cause probable loss of life or
serious economic damage. Randy Bass with Schnabel Engineering said that 11 buildings would
be impacted were the dam to fail. After that determination, Bass said, a precipitation study was
amended to reduce the maximum amount of rainfall the area could receive. With less rainfall
possible, the recommended changes to the spillway were reduced in scope and cost. “[If] you
look at the existing dam under the old data, during the probable maximum precipitation, the dam
would overtop by six feet of water,” Bass said. “The new study, it still showed it overtopping, but
now it dropped down to about 3.5 feet of water,” he said. The current spillway area is used as a
park and will be affected during construction. Browns Gap Turnpike also will be affected, as
crews build a bridge over the dam. VDOT and RWSA will determine a detour around the
construction. Jennifer Whitaker, RWSA’s director of engineering and maintenance, said the final
design and permitting process for the dam will begin in 2019 and construction is scheduled to
start in January 2021 with completion in early 2023. “From a dam safety perspective, it is not an
inherently unsafe dam, but it does need to pass a higher flow rate, and as such, we do want to go
ahead and make those upgrades to the facility,” she said. RWSA also plans to add a hypolimnetic
oxygenation system to the reservoir that will sit on the shore and pump pure oxygen into the
water. “This is a very progressive way of looking at treating algae and nutrients in lakes, and our
board has made the commitment to move forward with this being our first hypolimnetic project in
Albemarle County,” Whitaker said. The dam project, which includes the dam upgrades, a new raw
water pump station and the hypolimnetic oxygenation system, is estimated to cost $20.6 million
(My dam is OK!)

USACE defends dam conditions
By Jason Jordan, Jun 21, 2018, eveningtribune.com

HORNELLSVILLE, NY — A report issued by the New
York State Comptroller’s Office last week, calling local
dams “high hazard” risks, has their owners on the
defensive. The Arkport and Almond Dams were among
those determined to be “high hazard” risks by the
report. The U.S. Army Corps of Engineers (USACE),
which operates both dams on behalf of the federal
Almond Dam & Control Tower
government, refuted the voracity of the report on
Wednesday. “Neither dam has any outstanding
maintenance issues, nor do they need any repairs,” said USACE Baltimore District Spokesperson
Chris Gardner. It’s important to note that no New York dams are rated “unsafe” by the DEC.
However, due to their proximity to populated areas and vital infrastructure, and the fact that a
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majority (including the Arkport and Almond Dams) have not had their conditions previously
reported, many dams were rated a “high hazard” risk by the Comptroller. USACE downplayed the
risk assessment, alleging that a handful of larger, federal dams inherently carry more risk due to
the amount of water they hold back and the job at hand.
“It’s not like a private dam someone built so they could have fishing on their property back in 1802
... If it breaks, someone would just have a bigger pond for fishing,” Gardner said. Those dams are
lumped into the report with those that are staffed daily and maintained like the Almond and
Arkport Dam. Prior to their being built, death on the banks of the Canisteo River watershed was a
routine occurrence. The flood of 1935 claimed the lives of 50 in the Southern Tier and cause
millions in damages. The dams have saved more than $200 million in their lifetimes, according to
USACE estimates. The dams’ last “top-to-bottom” periodic inspections were on June 2 and June
3, 2015 respectively, according to the DEC’s Dam Safety Program’s database, and did not
receive a condition grade — a practice Gardner said is standard for dams without significant
issues. The next state inspection will be in the summer of 2020. Gardner detailed the laundry list
of additional inspections the dams undergo on a daily to quarterly basis. “In addition to those
larger, more in depth periodic inspections conducted every five years, our personnel also conduct
annual geotechnical inspections, quarterly mechanical inspections of the moving parts, and
personnel on site are there every day keeping an eye out for any potential issues,” Gardner said.
The DEC is working on a new rating system for dams that will be competed ahead of the next
inspection, according to USACE. In the meantime, an annual geotechnical inspections will
happen at both the Arkport and Almond Dams this August. The Spectator has been invited to
observe and speak with operators. “We inspect our dams thoroughly and regularly, and have
every reason to believe Arkport and Almond will continue to function as designed and reduce
risks downstream during high water events going forward,” Gardner concluded.
(Flood control at work.)

Midlands Voices: Omaha's newest and best-kept dam secret
By John Winkler, Jun 23, 2018, omaha.com

The writer is general manager of the Papio-Missouri
River Natural Resources District. On Wednesday, the
Papio-Missouri River Natural Resources District and
the City of Omaha, NE will celebrate the grand
opening of project DS 15A, now officially named
Flanagan Lake. Omaha citizens are eagerly waiting to
fish the 220-acre lake, step foot on the trail and simply
Flanagan Lake
enjoy the 730 acres of park area and green space that
Flanagan Lake will offer. But what Flanagan Lake and other area lakes offer Omaha citizens, first
and foremost, seemingly remains a well-kept secret. A secret the Papio NRD is happy to spill.
Flanagan Lake (Dam Site 15A) is a dam and reservoir designed to protect the lives and property
of our citizens from floods. This is the project’s primary purpose. The recreational amenities and
scenic beauty that accompany these public safety infrastructure projects are additional quality-oflife benefits made possible through the power of partnerships — local, state and national. So it’s
flood protection with some amazing cherries on top. Flanagan Lake is the 11th and latest floodcontrol reservoir in the greater Omaha metro area, which is situated in the Papillion Creek
Watershed.
A recent study determined that existing and planned flood control reservoirs in the Papillion Creek
Watershed provide over $25 million of average annual economic benefits to the area. Compound
this average over the 100-year lifespan of these structures, and the economic benefits alone are
in the tens of billions of dollars. These flood-control projects protect billions of dollars in public and
private infrastructure, homes and businesses, agricultural production and economic development
activity. The Papio NRD is currently working with the Federal Emergency Management Agency
on new flood plain maps for the Omaha area. As a direct result of the flood-control reservoirs that
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have been built or will be built in the very near future, it is anticipated these new maps will show a
reduction in the designated flood plain in a number of areas throughout the watershed. The
result? When the maps are officially released in 2019, a significant number of structures will be
removed or prevented from being placed in the federally designated 100-year flood plain.
What does this mean for our citizens? Those properties removed or prevented from being built in
a flood plain will save thousands of dollars a year in flood insurance premiums, and the value of
the property will rise. Money spent on insurance premiums can then be used by families and
businesses to save or spend in the local economy. State and local governments will save tens of
millions of dollars in infrastructure improvements like bridge replacements and utility relocations
as a result of new flood plain designations. Unfortunately, the Papillion Creek Watershed flood
control plan isn’t completed; nine more planned structures remain to be built throughout the
watershed. As new flood-control structures are completed, the federally designated flood plain
could be reduced even further, and our citizens and economy would be safer and healthier.
You always hear that we folks in Nebraska don’t have mountains or an ocean to enjoy. But, the
secret is out. While Flanagan Lake is primarily a public safety and flood-control structure, it is
another truly beautiful and wonderful recreational amenity right here in our community to enjoy for
generations to come.
(Defending the Corps.)

LETTER: Almond, Arkport dams expertly built, safe
eveningtribune.com, 6/25/18

I worked for the Army Corps of Engineers at Almond Lake and Arkport Dam
for 33 years and was the Head Dam operator for 23 of those years, and
retired from the Corps in 2011. When I read the front page article of June 17
Spectator, “Dammed if they don’t,” I was confused and frankly, upset. I didn’t
see how the NY Comptroller’s Office could come up with a high hazard
condition of the Army Corps of Engineers dams in Almond and Arkport. I know first-hand how the
Corps of Engineers is committed to dam safety and this article was trying to show that Almond
and Arkport Dams were unsafe. No one knows these dams like I do. I studied how they were built
with a twofold safety factor and inspected them continuously and participated in periodic
inspections with engineers in all fields to insure their integrity. When I worked at the dams an
inspection with a 350 item-checklist was performed twice a year and the Corps was insistent that
anything found not to their standards be corrected immediately. Almond and Arkport dams were
built in 1939 and 1949 respectively with the high quality of workmanship of the time and I feel
very confident in the integrity of both Almond and Arkport Dams. William Cleveland, Alfred
Station, N Y
(This is not a good idea.)

Judges reject emergency dam repairs
By ED RUNYAN, vindy.com, June 25, 2018

WARREN, Ohio - The two judges of jurisdiction over the
Mahoning Valley Sanitary District have denied the
district’s request to award a $65,545 contract to Norcon
Corp. to carry out “emergency, temporary repairs” to the
spillway at the Meander Reservoir dam. The spillway has
three areas of concrete – the largest about 18 inches
square – that need to be repaired, MVSD officials said.
The MVSD sells water to Youngstown, Niles and
McDonald, which then sells it to many other communities in the Mahoning Valley. The MVSD filed
a request June 4 with common pleas court judges Lou D’Apolito of Mahoning County and Ronald
Rice of Trumbull County asking for permission to do the work without going out to bid.
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The MVSD had to ask the judges of jurisdiction for permission because the price is above the
$50,000 threshold for awarding contracts without a bid. Documents associated with the request
include an affidavit from Jon Jamison, resident MVSD engineer, who is project manager for the
ongoing dam rehabilitation project, which is expected to continue through 2022. Jamison
explained that the spillway is where excess water spills out of the dam. “The condition of the dam
and spillway does not pose any risk of imminent danger to the public health, safety or welfare;
however, it does not meet contemporary design standards,” Jamison said. The engineering
company Gannett Fleming observed numerous deficiencies on the surface of the spillway in
2014, including problems with layers of concrete, Jamison said. The problem worsened during
the freeze-thaw cycle from 2017 to 2018, Jamison said. “It is my engineering judgment that these
surface deficiencies, albeit limited, on the spillway need to be promptly repaired through a
company with the necessary credentials, experience, expertise and materials to perform this
specialty repair,” Jamison said. Norcon has worked with Gannett Fleming on dam-related work in
the past, Jamison said.
Ramesh Kashinkunti, the MVSD’s chief engineer, notified the Ohio Department of Natural
Resources of the three problem areas on the spillway, and the ODNR gave verbal approval to
proceed with the emergency repairs, Jamison said. The repairs will involve taking a boat or boats
to the spillway, building a partial dam to keep water from going over the repaired area, building
scaffolding, making cuts into the spillway and filling the area with specialized mortar.
The repairs are similar but on a smaller scale as what will be done on the dam during the larger
rehabilitation project, Jamison said. The repair was to begin July 9 and take two weeks.
However, the judges ruled earlier this month that the “exhibits and affidavit submitted in support
of the emergency request do not adequately support the emergency nature of the repair.” The
judgment entry says the documents “do not demonstrate an immediate need which justifies the
appointment of a contractor outside of the normal bid process proscribed” under Ohio law.
The entry pointed to Kashinkunti’s remarks that “there were and are no visible signs of water
infiltration from any of the three areas in question” and the three areas “did not represent any
structural impact.” The entry added, “The court is not suggesting the repairs are not warranted or
necessary. However, awarding public contracts without following the proper bid protocol is a
slippery slope, and the court finds under the circumstances herein, the MVSD has failed to
provide sufficient support for such a drastic measure.” The MVSD’s legal counsel, Thomas
Wilson, said Monday that it will take about five extra weeks to carry out the bidding procedure.
“We filed our motion, the court made its ruling, and we will abide by the court’s ruling,” Wilson
said.
(A Shasta fight brewing.)

Feds to hire contractor for $1.4B Shasta Dam project next year
By Kim Slowey, June 26, 2018, constructiondive.com

Dive Brief:
•
Despite opposition from local
officials and environmental groups, the
federal government is moving forward
with its $1.4 billion plan to raise the
height of the Shasta Dam in California,
according to the Redding Record
Searchlight. The 18-foot-plus addition
alone will cost $350 million.
•
A U.S. Bureau of Reclamation representative said it plans to solicit bids in
September 2019 and award the construction contract that December. The five-year
project would not begin until 2020. When dam work is complete, officials said it would
increase reservoir capacity by 14%, create a more stable drinking water and agricultural
supply to meet demand and help provide a better spawning ground for Chinook Salmon
downstream in the Sacramento River by increasing water flow.
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•
State officials, who are advocating for alternative water storage plans, claim the
project would violate state law because it would overwhelm and harm the protected
McCloud River and its fishery with the extra water. The additional 20 feet of water in the
lake after the height increase will also necessitate the relocation of roads, bridges,
campgrounds, resorts and other structures. Advocacy groups said they will sue to stop
the project.

Hydro:
(Never let your guard down.)

Officials in Garfield and Clifton caught off guard by plan to revive
hydroelectric plant
By Kristie Cattafi, NorthJersey, June 20, 2018, northjersey.com

A plan to revive a hydroelectric plant at a dam that
spans the Passaic River between Garfield and Clifton
has taken some by surprise, especially along the Bergen
County banks where millions have been spent to
develop a riverfront park. The scene at the Dundee
Dam, especially viewed from Garfield, is picturesque.
The river cascades over the face of the dam. And a
ramp built just below it can be used for launching small
boats or providing access to the river banks for fishing.
Officials have concerns that if the plant were to be revived, the scenic views would be marred, as
it was when the plant last operated during the 1990s. "The water flow has to be maintained over
the river or we will have a problem with it," said Thomas Duch, the Garfield city manager. "I would
oppose it unless there's a provision that water will maintain flow at some level." A hydro power
plant was operated at the Dundee Dam in the 1990s by American Hydro Power. During that time,
residents placed constant noise complaints and the river was diverted to turbines that stopped the
flow of the river from reaching the bottom of the dam. The result left the scenic space, where the
city has since built a park and walkway, with smelly, stagnant water, dead fish and a breeding
ground for mosquitoes, Duch said.
The city has invested over $15 million in state and federal grants to open a river walk and park.
The river walk opened in 2014 and stretches 4,900 feet along River Drive from the Elmwood Park
line on Kipp Avenue to Outwater Lane. The North Jersey District Water Supply Commission is
now seeking bids to revive the plans for a hydro facility that could generate one megawatt a day,
which is enough energy to power 1,000 homes. The plan is to sign a 20-year lease with the
developer, who will have to install turbines and generators and be responsible for all
maintenance, lighting, security and debris removal. Duch, however said he was surprised to hear
about the bid notifications. He said no one has reached out to the city regarding the potential
hydro plant development. "We've had discussions in the past," Duch said. "But I'm surprised they
didn't come back to us and say this is what they're doing." City officials in Clifton, where the dam
and the Dundee Lake above it can be best viewed from Route 21, also said they were not notified
about the project.
A plan to revive the power plant in 2015 failed because no one bid on the project. However, new
water metering laws that went into effect earlier this year have the dam's co-owner, the North
Jersey District Water Supply Commission, believing the project will appear more appealing to
potential bidders. "It's the exact same project but the laws have changed, so we think it's a more
lucrative idea for someone to put in turbines," said Tim Eustace, executive director of the North
Jersey District Water Supply Commission. In 2015, electricity generated at the dam would have
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been allowed to be sold at only 3 to 5 cents per kilowatt hour instead of the retail rate of 12 cents
for each kilowatt hour. But the state law has changed, letting power be sold at a retail rate.
Bid proposals are due in July, and the North Jersey District Water Supply Commission is hoping
to select one by August. Eustace said modern turbine technology has advanced in the last 20
years, so the turbines don't produce the same level of noise, and that a sound wall already exists
on the property. "I don't think the water flow will change much at all," he said. "I believe the water
flow and noise issues have been mitigated at this point."
(Pumped storage having trouble getting started.)

Hydropower plant outside Joshua Tree National Park misses construction
start deadline
By Samuel Roth, Palm Springs Desert Sun, June 21, 2018, desertsun.com

The developer trying to build a massive hydroelectric
power plant just outside Joshua Tree National Park, CA
failed to start construction by a key deadline this week, in
what critics of the controversial project are calling a
serious setback. Conservationists are bitterly opposed to
Eagle Crest Energy Company's plan to pump billions of
gallons of groundwater in the open desert east of the
Coachella Valley and use the water to generate electricity
in the Eagle Mountain area, on a property as close as 1.5
miles to the edge of the national park. The Federal
Energy Regulatory Commission approved a license for the project in 2014. But the commission
said construction had to begin by June 19, 2018 — and now that deadline has passed. Reached
by phone, Eagle Crest president Steve Lowe confirmed that construction has not started. But he
declined to comment on what the missed deadline means for the viability of the project. His Santa
Monica-based company has struggled to find a buyer for the electricity the hydropower project
would generate, despite partnering with NextEra Energy Resources, one of the country's largest
renewable energy firms.
"It's essentially a failed project at this point," said Chris
Clarke, California desert program manager for the
nonprofit National Parks Conservation Association, which
opposes the Eagle Crest project. The hydropower plant
would be built on land surrounded on three sides by
Joshua Tree National Park, near the park's southeastern
corner. The area was originally carved out of the
predecessor to the park, Joshua Tree National
Monument, to make way for an iron mine. The mine has
long since shut down, and several companies have fought over what to do with the land, even as
conservationists have pushed for it to become part of the park. Environmentalists defeated a
proposal for a garbage dump but were unable to stop Eagle Crest from acquiring the land and
securing a federal permit for hydropower.
Supporters say the hydropower plant would allow utilities to store electricity from solar and wind
farms during periods when they generate more electricity than is needed to meet demand,
helping California solve a major energy challenge. Eagle Crest would use the site's abandoned
mining pits as reservoirs, pumping water from the lower pit to the upper pit when excess solar
and wind power floods the grid, and releasing water back to the lower pit to generate electricity
when California needs extra power. Eagle Crest would make money, and California would be
able to supplement its solar and wind farms with zero-emission "pumped storage" instead of
climate-polluting natural gas plants. Politicians from both parties have expressed support for
Eagle Crest, including Gov. Jerry Brown, who put the hydropower plant on a list of 50 priority
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infrastructure projects; U.S. Rep. Paul Cook, an Apple Valley Republican; and state Assembly
member Eduardo Garcia, a Democrat who represents the eastern Coachella Valley.
They say the Eagle Mountain area is prime habitat for
at-risk species such as bighorn sheep, golden eagles
and desert tortoises, which could be harmed by an
industrial-scale energy project with a capacity of 1,300
megawatts. They also worry that tapping the
Chuckwalla Valley aquifer to fill the hydropower
project's reservoirs would diminish neighboring
groundwater basins beneath the national park,
harming ecosystems in the park by sapping springs
that are oases for wildlife. Now that the construction
start deadline has passed, the National Parks
Conservation Association is asking the Federal
Energy Regulatory Commission to terminate the project's license. In a letter to FERC this week,
Stanford University law professor Deborah Sivas, writing on behalf of the conservation group,
noted that Eagle Crest first requested a federal license for its project nearly 25 years ago. She
also pointed out that FERC already gave the company a two-year extension of the construction
start deadline from 2016 to 2018, and that only one such extension is allowed under federal law.
"There is no sound legal reason or policy rationale for the Commission to consider doing anything
other than moving forward with an expeditious termination of the license," Sivas wrote.
FERC's communications office didn't respond to a message late Thursday asking what the
missed deadline means for Eagle Crest's license. But Clarke, from the National Parks
Conservation Association, said the company "has to go back to square one" if federal officials
terminate the license. That could include new environmental reviews. Clarke called it
"remarkable" that Eagle Crest hasn't been able to secure a contract with an electric utility, given
California's push for renewable energy and energy storage. He sees the project's difficulties as a
sign that small-scale storage technologies, such as home batteries paired with rooftop solar
panels, are going to be "easier, more economical and more flexible" than large-scale projects,
including pumped storage. The Eagle Mountain area "was originally part of Joshua Tree National
Monument. It was removed for a mine that is no longer there," Clarke said. "It's time for this
landscape to be put back into one of California's most heavily visited national parks."
(Hydro sell!)

Big Wood Canal Co. purchases Magic Dam hydroelectric facility
Company applies to federal regulators for license transfer
By Peter Jensen, 6/22/18, mtexpress.com

The Big Wood Canal Co., Idaho has purchased the
hydroelectric facility at Magic Dam and has applied to federal
regulators to transfer the facility’s license. Magic Reservoir
Hydroelectric Inc., a subsidiary of the J.R. Simplot Co., had
owned the hydroelectric facility, which has a maximum output
of 9 megawatts. In April, the company agreed to sell it to the
Big Wood Canal Co., which has controlled distribution of
waters impounded by the dam and stored in Magic Reservoir
since it began delivering water for irrigation in 1910. Terms of the sale were not publicly
disclosed.
On May 10, the companies filed their application with the Federal Energy Regulatory
Commission to transfer the hydroelectric facility’s license. FERC has opened a public comment
period on the proposed transfer, which closes July 6. If no one protests or intervenes, the
commission should approve the license transfer, FERC staff member Patricia Gillis said
Thursday. As of Wednesday, FERC had received no comments, Gillis said. “We have to wait
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until the end of the comment period,” Gillis said. “As of now, it seems like a pretty straightforward
transfer.” Big Wood Canal Co. Chairman Carl Pendleton said Simplot was obligated to return
ownership of the hydroelectric facility to the canal company in 2023, but was willing to pursue the
transfer earlier. “They were willing to leave the contract a little early,” Pendleton said. “It was just
a logical thing for everybody to pursue.”
Big Wood Canal Co. bought out the remaining anticipated income from Simplot’s operation of the
facility, Pendleton said. Magic Reservoir, in southern Blaine County, has a capacity to impound
191,500 acre-feet of water, and as of Wednesday it had 188,276 acre-feet stored and was
making 100 percent of its deliveries this year, according to the canal company. The reservoir’s
water is primarily used for irrigation, and hydropower production is a secondary use. The
reservoir is also used for flood control and recreation. The agreement between Magic Reservoir
Hydroelectric Inc. and the Big Wood Canal Co. includes transferring three water rights to the
canal company. The first water right was established in 1980 and permits diversion of 800 cubicfeet-per-second of water. A second water right was established in 1984 and permits diversion of
250 cubic-feet-per-second of water. The third water right was created in 1988 and permits
diversion of 300 cubic-feet-per-second. The three rights allow for incidental power generation
when water is released from Magic Reservoir for irrigation or other authorized uses, according to
the Idaho Department of Water Resources.
Magic Reservoir Hydroelectric Inc. has a contract to sell the power output to Idaho Power Co.,
which runs until 2024, according to documents filed with the Idaho Public Utilities Commission.
Pendleton said Idaho Power will continue purchasing the power. The dam is 129 feet high and
700 feet wide, with a 1,600-foot adjacent embankment that includes a concrete spillway to help
impound water, according to the canal company. In 1984, a Twin Falls-based company called
Cook Electric proposed creating the hydroelectric project at Magic Dam, according to FERC
documents. The company built a powerhouse with three vertical shaft turbines and three
generators with a flow capacity of 1,050 cubic-feet-per-second, according to FERC. The facility
connected to Idaho Power’s grid through a 2.8-mile-long, 46-kilovolt transmission line. Pendleton
said the first delivery of power from the facility was made in 1986, and Cook Electric sold it to
Magic Reservoir Hydroelectric Inc. in 1988. Moving forward, Pendleton said Big Wood Canal Co.
will use a third-party contractor to operate the hydropower facility. The contractor already
operates smaller hydropower projects the canal company owns, he said. “It gets us back to the
business of delivering water,” Pendleton said.
(Lots of rain and snowmelt.)

NorthWestern Energy watching high-water conditions at Missouri River
dams
By David Sherman - MTN News, Jun 22, 2018, kpax.com

GREAT FALLS, MT - NorthWestern Energy utility
and hydroelectric crews are continuing to monitor
flooding and high-water conditions in and around
Great Falls and along the Missouri River. The
company stated in a news release that so far,
issues with electric and natural gas service have
been isolated. About 40 natural gas meters have
been shut-off due to high water in the Augusta, Simms, Fort Shaw, and Sun River areas. The
shutoffs are intended to avoid safety issues with meters damaged by high water. All the meters
will be inspected before they are turned back on. Crews will also work with customers to re-light
pilot lights on natural-gas fueled appliances. There have been no reports of damage to power
poles or the electrical grid in the Great Falls area.
Operators at the five NorthWestern Energy hydroelectric dams continue to see very high flows on
the Missouri River near Great Falls.
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Early Thursday, flows reached nearly 40,000 cubic feet per second (cfs) at Black Eagle Dam, the
most upstream of the five dams near Great Falls. Those flows are similar to those experienced in
2011. In 1975, flows at the Great Falls dams reached 60,200 cfs.
NorthWestern Energy warns that people should stay away from the areas above and below the
dams, stating that it is simply not safe to recreate near the dams at this point, due to high flows
and possible future water releases.
Due to the high flows and large amount of debris in the river, a NorthWestern Energy crew
removed steel spillway beams to open three bays at Black Eagle Dam. The move was intended
to allow more water and debris to pass through the dam. Large amounts of debris can hinder dam
operations. The move to spill more water and debris at Black Eagle is not expected to have a
significant impact on the operations of the four NorthWestern dams below Black Eagle.
The spillway beams and boards that were released will need to be replaced after the high flows
subside. This will result in noticeably lower water levels in the reservoir above Black Eagle Dam.
The timing of this drawdown will be tied to future flows and we cannot provide an accurate time
frame for that drawdown at this point. The company closed by stating: "We are monitoring river
flows very carefully. We have full confidence in the ability of our dams and experienced crews to
deal with the high flows and debris that comes with those flows.
(Hits the century mark. That’s truly amazing.)

Consumers Energy marks 100 years for Tippy Dam
By Michelle Graves, June 24th, 2018, pioneergroup.com

BRETHREN, MI — Tippy Dam in Brethren joins an elite
group in becoming Consumers Energy’s latest
hydroelectric facility to mark 100 years. On Saturday,
Consumers Energy celebrated the milestone by opening
the dam to public tours — 240 people who preregistered
were able to tour the project. On Saturday, tours of the
inside of Tippy Dam were given to 240 people who
preregistered, in celebration of the dam’s 100th
anniversary. (Michelle Graves/News Advocate)
Take a look inside the dam and learn more about it.

Tippy Dam was originally
named Junction Dam. It was
renamed after Charles Tippy,
who worked for Consumers
Power, after he died in a car
crash. (Michelle Graves/News
Advocate)

“It’s a really an engineering marvel that we’re celebrating today,
not only that but the engineers, the builders, the men and women
who have worked to maintain this all these years. It’s really a
testament to them and a chance to celebrate their achievement,”
said Terry Dedoes, Consumers Energy spokesman. Dedoes said
that many of the components are integral in making the dam
produce energy are original parts. “They were built a hundred
years ago and put in place and are still operating today, which is
amazing,” he said. “They didn’t have the computers to design this;
they didn’t have the huge excavators like we have to build it. This
was man power; it was horsepower. It wasn’t computer, it was a
slide rule, and they were putting this all together. It’s been
working beautifully for a hundred years and counting.” He said
that Consumers Energy anticipates that the dam will be vital part
of its energy portfolio for years to come.
“We have committed to going to renewables at a rate of 43
percent by 2040, and that’s what we were doing a hundred years
ago — creating renewable energy.
Renewable energy with natural resources,” Dedoes said. “We’re
still using water, in the future we’re going to be increasing our use
of wind and solar for generating electricity and a clean, renewable
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sustainable manner.” In addition to creating energy, the area is a major attraction, known as a
world-class fishing destination. “In that regard it really helps stimulate the local tourism economy,”
Dedoes said. “If you go through the parking lot in April, you’ll see license plates from all over the
country. It concentrates the fish that are coming upstream.” Tippy Dam’s spillway is also home to
20,000 hibernating bats each winter. “They didn’t design it as a bat hibernaculum here, but the
bats found it. It turned out to be a major resource for the bat; it’s the largest bat hibernaculum in
the Lower Peninsula,” said Dedoes. “It has the environment that bats need for hibernating. …
That was just a happy accident.” The dam is very efficient, with nearly every drop of water that
passes through it being used to create electricity. “From the license side, we’re required to
maintain the water level on the impoundment. To do that whatever water comes into the dam, we
have to pass downstream,” said Bill Schoenlein, manager of renewable generation for
Consumers Energy. “It’s called run a river flow, run a river operation. If we’re doing it right then
the impoundment stays fairly well within level then.” Schoenlein explained how the dam creates
electricity. “The water entering the dam goes into the turbine, turns the turbine through the shaft,
which turns the generator, then the generator has magnets that pass by wires,” he said. “When
those magnets go by the wires they force current out of the generator into the interconnected
electric grid that gets distributed to our customers for their use.”
With just one unit in use, the dam produces a little over 6 megawatts continuously. “Tippy Dam
produces about 60,000 megawatt hours in a year,” Schoenlein explained. “A megawatt is what it
takes to power a Meijer store; a megawatt hour is what it takes to power a Meijer for one hour.”
He said that “once that energy goes into the interconnected grid, it can go to any customer who
can be using it in the grid which is a multi-state area.” Consumers Energy has seven other
hydroelectric that are 100 years old; a celebration for the Foote Dam on the AuSable River will be
held in August.

Water:
(But, don’t give away the store.)

Restoring the Columbia: Water as an
opportunity to rebuild our relationship
with the U.S.
By JON O'RIORDAN, OLIVER M. BRANDES, KIM HYATT,
BRUCE MACLOCK & MIKE MILES, June 20, 2018,
vancouversun.com

International water treaties do not often make headlines in the media. But the start of formal
negotiations on modernizing the Columbia River Treaty between the U.S. and Canada has
stimulated a flurry of responses from observers on both sides of the border. Most of these
comments have focused on the potential conflict and disagreement between the parties.
However, a modernized treaty could offer significant benefits, especially when considering
opportunities for restoring ecosystem health to both the Canadian and the U.S. portions of the
Columbia as an important priority for the negotiations.
The two main articulated concerns are that the U.S. is paying too much for the Canadian
Entitlement — the 50-per-cent share of hydro-power production due to augmented flows from
Canadian reservoirs — and the ending of the current flood control agreements in 2024. Both of
these issues offer substantial opportunities for Canada to share benefits with the U.S. if restoring
ecosystem services plays a central role going forward. Currently the Treaty dictates that once
releases from Canadian storages cross the international border they are charged to the U.S. on
the basis that the flows are used to generate power. In fact, some of these regulated flows are
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now used to augment flows in the Lower Columbia, to facilitate juvenile and adult salmon
migration, support irrigated agriculture, and maintain water-based recreation. If the regulated
flows from upstream Canadian reservoirs provided just five per cent more water for these uses,
the incremental annual value of these flows would be at least as great as the present Canadian
Entitlement. Current predictions for a changing climate and hydrology throughout the Columbia in
the coming decades will result in less water availability in the U.S. portion of the watershed,
particularly in the dry summer months. The value of stored Canadian water for meeting U.S.
interests will therefore only increase, and Canada should still be entitled to payment for
incremental power production as in the past.
Benefits to ecosystem health in Canada could also result from re-negotiating the flood control
component of the Treaty following its expiry in 2024. The annual water level fluctuation in the
Arrow Lakes can be reduced once Canada is no longer obligated to ensure there is storage
capacity for downstream flood control. This would decrease the exposure of vast areas of
reservoir which causes dust storms and difficult access for boaters and recreationists. In addition,
large areas of riparian habitat would be restored for wildlife, long-lost agricultural and forest
production could be reclaimed, and recreational fisheries could be potentially enhanced.
Minister Katrine Conroy, the lead on the treaty for the B.C. government, has repeatedly
emphasized the importance of sharing benefits from a restored Columbia River to reconcile
legitimate rights of Indigenous peoples, to benefit community interests, and to ensure the best
science is brought to bear in the negotiations. Ensuring the successful return of a sustainable
fishery in the Columbia Basin and the reintroduction of salmon to upstream areas where dams
presently block access is a critical element in the aspirations of Indigenous peoples on both sides
of the border.
At a recent symposium held at the University of Victoria, scientists and policy makers from all
levels of government, academia, B.C. Hydro, and Indigenous groups confirmed that more
innovative and flexible approaches will be required to modernize the Columbia River Treaty. The
existing Treaty is too narrowly focused, as it only addresses power production and flood control.
Improving the balance of benefits from flood control, energy systems management, and
ecosystems maintenance or restoration will require innovative approaches to future water storage
and release regimes. Adaptive management will be required to address the expected rapidly
changing values in commercial uses of water and ecosystem restoration especially as the
hydrology of the Columbia changes due to a warming climate. This will ultimately require a
different and more adaptable governance model that includes a new focus on ecosystem-based
function. Future decision-makers with oversight of the operating entities must develop adaptation
strategies and be flexible as both values and water availability will inevitably change in the future.
The Columbia Basin is one system despite the international border. The basic tenet of the Treaty
is the equal sharing of all benefits flowing to both Canada and the U.S. Healthy and more resilient
ecosystems make economic sense and meet the aspirations of Indigenous peoples as both the
value of water and its availability change. There is a real opportunity in Canada and the U.S.
working together on water issues, especially in these troubled times as relations with our
southern neighbour are tested around trade and other priorities. Water often brings people and
communities together and the Columbia Treaty renegotiation is no different. Dr. Jon O’Riordan is
a strategic advisor to the University of Victoria’s POLIS Water Sustainability Project and former
Deputy Minister in B.C.’s Ministry of Sustainable Resource Management; Oliver M. Brandes is
Co-Director of the University of Victoria’s POLIS Project on Ecological Governance; Kim Hyatt
leads Fisheries and Oceans Canada’s Salmon in Regional Ecosystems Program; Bruce MacLock
is the former President of the Canadian Water Resources Association; Mike Miles is the Principal
of Miles and Associates Ltd. Consulting Geomorphologists. All of the authors helped organize
and deliver the recent Columbia River Treaty Symposium held at the University of Victoria, cohosted by the POLIS Water Sustainability Project, Centre for Global Studies, and the Canadian
Water Resources Association.
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Environment:
(Trying to keep everything wild & scenic.)

For 50 years, Wild and Scenic Rivers Act preserves waterways
durangoherald.com, June 16, 2018

Fifty years ago, Congress passed the Wild and Scenic
Rivers Act. It was a counterpoint to the West’s flurry
of dam-building in the 1950s and 1960s that saw
dams erected across many of the region’s rivers. The
mighty rivers of the Colorado Plateau were tamed by
dams at Flaming Gorge on the Green River, the Black
Canyon of the Gunnison, Navajo Dam on the San
Juan and, of course, Glen Canyon on the Colorado.
The efforts of dam-builders were not without
controversy, and vigorous public opposition first
staved off Echo Park Dam in 1954 that would have
inundated the canyons of the Green and Yampa in Dinosaur National Monument, and later two
dams in the Grand Canyon. Those fights spurred the idea of placing some of America’s rivers off
limits to dams.
The Wild and Scenic Rivers Act passed in 1968 creates the tool to keep rivers undeveloped, but it
still requires Congress pass a specific law to add a river to the system, same as for a wilderness
area or a national park. Thus, Colorado has just one permanently protected river – the Cache la
Poudre near Fort Collins. This reflects the power of the water development establishment in
Colorado that fears anything that might limit options for more dams and diversions. Our neighbors
in New Mexico, Wyoming and Utah all have more protected rivers than does Colorado. The Wild
and Scenic Rivers Act provides a three-pronged approach to protecting the free-flowing values of
specified river segments. It prohibits dams that would flood a stretch of river and also requires
leaving water in the river for the specified outstandingly remarkable values, such as boating or
fishing. It protects the character of the river corridor as well by limiting expansive new
development such as mining. The law created three tiers of rivers – from wilderness rivers without
major developments (think Salmon River in Idaho) to more recreational rivers along major
highways (like the Poudre).
Here in Southwest Colorado, we have preeminent wild and scenic river candidates, rivers still
free-flowing and undammed. The Animas River is one such classic river, running over 50 miles
from its headwaters to Durango without significant diminishment or diversions. The Piedra and
the San Juan’s upper headwaters are a couple more. A somewhat unlikely champion arose for
saving the nation’s free-flowing rivers, at least compared with today’s bifurcated partisan
atmosphere around conservation and environmental protection. A staunchly conservative
Republican congressman from western Pennsylvania, John Saylor, championed the cause of
keeping some of our last mighty, undammed rivers and streams off limits to new dams. Saylor
was fervently anti-communist, appalled by government socialism and enthralled by the beauty of
the natural world. While at the same time a staunch defender of Richard Nixon and America’s
involvement in Vietnam in the name of fighting communism, Saylor found inspiration in America’s
wilds.
Saylor was no stranger to river conservation. He spearheaded the opposition to the Echo Park
Dam. He killed the Grand Canyon dams, motivated both by a desire to ensure all Americans
would benefit from the river’s inherit beauty and because of his conservative views against
government-funded socialism. Saylor could not imagine why the federal government should be in
the business of building hydroelectric power plants that competed with private industry.
Fifty years after Saylor sponsored the Wild and Scenic Rivers Act, we are still wrangling over the
fate of our last undeveloped rivers. Change is slow in the world of water, but the full range of
appreciating rivers, including in their natural and undiminished condition, is gaining value in water
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development discussions. Mark Pearson is executive director at San Juan Citizens Alliance.
Reach him at mark@sanjuancitizens.org.
(Don’t try to prevent what fish gotta do – swim!)

Maine Voices: Lifting the Presumpscot River curse of Col. Thomas
Westbrook
Standish is doing its part to lift this curse, feeling that something is fishy with the current
deal.
BY ROGER WHEELER, SPECIAL. TO THE PRESS HERALD, 6/23/18, pressherald.com

STANDISH, Maine — Historically, there have been times when the entire Presumpscot River was
blessed by fish passage over all the dams. However, without fail, this passage sooner or later is
taken away by powerful special interests in Westbrook. The Presumpscot is cursed by this
history. The town of Standish is now doing its part to help lift this curse. Town councilors there
recently decided to intervene in a federal Presumpscot River dam proceeding, an important
action that sends a message to governing agencies and citizens that something is fishy with the
current deal. Standish now becomes part of a contentious 300-year saga involving everyone from
Chief Polin to the residents of towns in the Sebago Lakes region and 19th-century federal
officials, all standing up for fish passage on the dams. Roger Wheeler is a resident of Standish
and president of Friends of Sebago Lake.
The Presumpscot River once was home to a great annual migration of sea-run salmon, shad and
alewives to inland headwaters in western Maine. That was first disrupted in the 1730s, when Col.
Thomas Westbrook prevented the passage of these
valuable food fishes to their spawning grounds by building
an impassable dam. The existence and benefits of
continuing watershed fish restoration were taken away for
brief periods during early Colonial times, the
Revolutionary War and the late 1800s. This curse of
preventing fish passage strikes again in 2018, as
powerful interests work to prevent the great natural
wonder and wealth of sea-run fish from gaining access to
their full natural inland range.
During the Revolutionary War, hungry settlers living inland from the mills of Westbrook
successfully petitioned for the removal of the dams blockading their food fishes, only to have the
powers of Westbrook eliminate fish passage by 1800. After the Civil War, Spencer Baird, the U.S.
fish commissioner, became aware that the inability of sea-run fish to migrate to their historic
freshwater spawning habitat was harming the coastal and Gulf of Maine fishery. Baird pushed for
restoration. Within eight years, fish passage on all Presumpscot dams was easily completed and
so successful that Sebago Lake soon became a world-class salmon fishery. The only problem
was the army of poachers who speared 20- and 30-pound salmon by the thousands in the
tributary rivers of Sebago and Long lakes.
In the early 1900s, Westbrook mills with their pollution and new hydropower dams again blocked
the fish. In 2003, thanks to the fish passage requirements of the Clean Water Act, the path to full
fish restoration was once again possible. Mill owner Sappi North America fought the state of
Maine and the mandates of the Clean Water Act all the way up to the U.S. Supreme Court but
lost in a unanimous decision in 2006. On the terms set by the high court, Sappi’s 2003 Federal
Energy Regulatory Commission license for the five lower river dams said that as fish migrate in
sufficient numbers upriver, the company is required to successively build fish passage on each of
the five dams. But Sappi, with their Pierce Atwood legal team, was not deterred in their quest to
prevent these valuable fish from returning to their former range. They met with the city of
Westbrook, Gov. LePage’s Maine Department of Marine Resources, the U.S. Fish and Wildlife
Service, the U.S. Department of the Interior and two lower-river groups: Friends of the
Presumpscot River and the Conservation Law Foundation. After a series of secretive
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negotiations, these groups produced the Saccarappa Agreement, which amends the federal
license to eliminate fish passage at the upper Gambo and Dundee dams in Gorham and
Windham.
Under the 2016 agreement, fish passage around the dams won’t be considered until 2053; even
then, Sappi won’t be required to remove the dams. In return, Westbrook receives some land and
recreational waterfalls at Saccarappa; Sappi wins the jackpot! Without passage requirements at
Gambo and Dundee, these dams become worth millions more should Sappi resell them. The
three lower-river dams at Saccarappa Falls, Little Falls and Mallison Falls are relatively worthless
for hydropower, and these dams will be removed. A decade ago, the same agencies and
nonprofit groups that are presently parties to the new agreement filed letters with the Maine
Department of Environmental Protection and FERC fully backing and justifying fish passage on all
five dams. Now they support the wording of the current agreement, which says that fish passage
“is not required or appropriate” at Gambo or Dundee dams. Will the Presumpscot curse of
impassable dams be lifted or not?

Othe9
Stuff:

Other Stuff:
(Hate hurricanes!)

10 Most Powerful Hurricanes Reveal Disturbing Trend
4 have occurred since turn of the century
By Arden Dier, Newser Staff, Jun 26, 2018, newser.com

(NEWSER) – This year's hurricane season is
expected to be relatively tame, but it's no time
to get complacent. Some of the worst storms in
recent decades have hit during "slower
hurricane seasons," notes 24/7 Wall St. in an
introduction to its list of the biggest hurricanes
Hurricane Irma
since 1851. The top 10, based on estimated
central pressure at time of landfall, show that
four of them have occurred
since 2005:
1. The Labor Day Storm of 1935; affecting Andros Island in the Florida Keys
2. Hurricane Camille, 1969; affecting Cuba and the southern US
3. Hurricane Gilbert, 1988; affecting the Caribbean, Central America, and the US
4. Hurricane Dean, 2007; affecting Jamaica and eastern Mexico
5. Hurricane Janet, 1955; affecting the Caribbean and Mexico
6. Hurricane Irma, 2017; affecting the Caribbean and Florida
7. Hurricane Katrina, 2005; affecting Louisiana, Mississippi, and Alabama
8. Hurricane Maria, 2017: affecting Puerto Rico and northeastern Caribbean islands
9. Hurricane Andrew, 1992; affecting Bermuda, Puerto Rico, Florida and Louisiana
10. The Great Indianola Hurricane of 1886; affecting southeastern Texas
Click for the full list: https://247wallst.com/special-report/2018/06/25/most-powerful-hurricanes-ofall-time/
\or see history's deadliest natural disasters: http://www.newser.com/story/257351/historysdeadliest-natural-disaster-killed-millions.html
.

17
Copy obtained from the National Performance of Dams Program: http://npdp.stanford.edu

i

This compilation of articles and other information is provided at no cost for those interested in hydropower, dams, and
water resources issues and development, and should not be used for any commercial or other purpose. Any copyrighted
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non-profit and educational purposes only.
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