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Dams: 
(Spent $750,000 on old news.) 

Gov. Inslee’s Snake River dam study wasted money telling us what we 
already know | Editorial  
By The Tri-City Herald Editorial Board, December 22, 2019, tri-cityherald.com 

 
Breaching the Snake River dams is a divisive proposal — we’ve 
known that for decades. So why did the state need to spend 
$750,000 to tell us what we already know? That’s the three-
quarter-million-
dollar question. 

We don’t want to criticize the authors of the 
Lower Snake River Dam Stakeholder Study. 
They did what they were tasked to do. Our 
concern is that state officials felt it necessary to 
hire them in the first place. It was about a year 
ago Gov. Jay Inslee proposed spending $1.1 
billion to increase salmon and help save 
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declining orcas in Puget Sound, which included money to address problems like pollution and 
vessel traffic. 
 
But also tucked into that plan was a proposed $750,000 for a task force to study the effects to 
Eastern Washington if the lower Snake River dams are breached. We said at the time a state 
group would not be able to compete with the national team that has been studying the issue since 
September 2016. The federal Environmental Impact Statement (EIS) is set to release its initial 
findings next year, and trying to duplicate the effort makes no sense. Considering the state has 
no authority over whether the dams are breached — only Congress has that — spending money 
on a state study was a waste. But a majority of state legislators insisted we need to have a state 
dialogue on the issue, so the plan went forward. 
 
The draft report released Friday did not offer a recommendation, but summarized various views 
on both sides.  We didn’t see anything new in the report, and are still unclear how this latest effort 
will help the debate. The Snake River dams help provide relatively inexpensive cheap 
hydropower and play an important role in irrigation and navigation. Repeated studies by the 
National Oceanic and Atmospheric Administration (NOAA) have confirmed that breaching the 
Snake River dams would boost salmon runs only slightly, if at all. Inslee’s efforts to start an 
official conversation on breaching the Snake River dams may appease those who want the dams 
gone. To those on the other side, however, it appears to be a way to lay the ground work for dam 
removal. Talk about how we can get along without the Snake River dams, and then eventually 
you have your justification for breaching them. 
 
That being said, the issue is being discussed with or without our region’s input, so Tri-Citians 
should let their voices be heard.  A public workshop on the issue is planned in Pasco from 6-9 
p.m. on Jan. 13 at the Red Lion Hotel & Conference Center. While public testimony won’t be 
taken at the event, the Tri-City region needs to be well represented. Audience members will be 
allowed to submit written questions that can be asked of the panel if time is available. In the 
meantime, public comment is still being taken on the state survey, and if you have not filled it out, 
you should. Go to bit.ly/snakeriversurvey for the questionnaire. We care about salmon and we 
care about the orcas.  Our concern is that focusing on breaching the Snake River dams takes 
away from other problems that harm the fish and whales, like pollution, predators and boats. 
Many stakeholders want the dams gone, and not just for the sake of the salmon. Some want a 
free-flowing river, some want to replace hydropower with wind and solar options, and others 
simply don’t like the idea of a damned river. The stakeholder report characterizes the issue well, 
but it didn’t tell us anything new. It’s a shame that a report designed to end the cycle of conflict 
appears to be adding to it 
 
(It pays to know your history.) 
The forgotten flood of 1869, when a faulty dam doomed many in Danbury  
By Erik Ofgang, Dec 27, 2019, .connecticutmag.com 
 
This immense and rushing volume of water came 
upon the town through the gorge above Flint’s Dam, 
bringing with it huge masses of ice and lumber. With 
terrible velocity it struck the houses on Main Street 
near the river bank, instantly sweeping them from 
their foundations. Rushing down the flats along the 
north stream and east of Main Street it swept all 
before it. The water seethed and roared fifteen feet 
above the bed of the river; the noise of wrecked houses mingled with the screams of drowning 
men, women, and children, and what the water did not overwhelm was demolished by the rushing 
ice and timber. 
 
So reads a vivid account of the Danbury flood of 1869 in Harper’s Weekly. In the 1860s, Danbury 
was home to a thriving hat industry that employed more than 2,000 people in 12 factories. 
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Turning animal pelts into felt required massive amounts of water. As connecticuthistory.org notes, 
“To satisfy this demand the town built numerous dams and reservoirs, the first of which was the 
lower dam of the Kohanza Reservoir constructed in 1860.  
 
The earthen dam was 336 feet long and 27 feet wide, held 40 million gallons of water, and was 
located three miles from the town. To get the water supply into the town, residents built water 
lines from wrought iron, wood, and cement. By 1865, residents built the upper dam.” In the fall of 
1868, according to Harper’s, a break was discovered in the upper dam, but was ignored. That 
was a terrible mistake. On Jan. 31, 1869, the Kohanza Reservoir froze, and by around 7 p.m. the 
icy surface broke, allowing the upper dam to burst, which flooded and destroyed the lower dam. 

  
The horror for those who lived in proximity to the 
dams is difficult to fathom. An account in the Times of 
Danbury, reprinted in The New York Times, noted that 
“Just as the bells ceased to ring the people to their 
evening worship, the dam of the upper Kohanzie [sic] 
Reservoir gave way, and the immense body of water 
therein contained came sweeping down upon our 
unconscious citizens. Those who lived at the upper 
part of the town were startled by a sudden rushing, 
roaring sound, like the driving of a heavy gale of wind. 

Those indoors could not understand it, as their buildings were not racked, as they would be in 
such a gale. Many left their houses and went out to listen better, and then discovered before their 
very doors a boiling, hurling mass of water. The water came upon the village through the gorge 
above Flint’s dam, bringing with it huge masses of ice, and heavy masses of timber.” Whole 
factories and entire families were swallowed up. A woman identified by neighbors as Miss Fanny 
Humphreys and an unidentified female companion clung to a tree on White Street as the water 
rushed around them. They cried for help but “the huge cakes of ice and masses of timber surging 
between them and those who endeavored to help, rendered all attempts ineffectual.” Before long 
the poor women lost their hold upon the tree and were swept to their deaths. 
 
At least 11 people were killed in the flood, but some 
accounts put the toll as high as 13. The tragedy drew 
national press, but unfortunately it was neither the first 
nor the last time floods would take lives in Connecticut. 
In 1955, one of the worst floods in state history occurred 
after Connecticut was hit by two hurricanes in back-to-
back weeks. The intense deluge of rain caused rivers 
across the state to flood, leading to widespread 
devastation and the deaths of 87 people. 
The dams were rebuilt on a smaller scale and are today 
known as the Upper and Lower Lake Kohanza dams. 
They were not included in the list of 12 Connecticut 
dams that are in poor condition and would cause loss of life if they failed, according to a recent 
investigation by The Associated Press. 
________________________________________ 
Speaking of dams … 
A two-year investigation by The Associated Press of dams in 44 states recently found that 12 
dams in Connecticut are in poor condition and could cause catastrophic damage and loss of life if 
they breached. However, officials say that none pose an imminent threat. Here are the 12: 
Acme Pond Dam, Dayville 
Crystal Lake Dam, Middletown 
Fitchville Pond Dam, Bozrah 
Freshwater Pond Dam, Enfield 
Great Hill Reservoir Dam, Seymour 
Hanover Reservoir Dam, Baltic 

North Grosvenordale Dam, North 
Grosvenordale 
Oxoboxo Lake Dam, Oakdale 
Silvia’s Lower Pond Dam, Stonington 
Sylvia’s Upper Pond Dam, Stonington 

Lake Kohanza 
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Staffordville Reservoir Dam, Stafford 
Springs 

Williams Pond Dam, Lebanon 

This article appeared in the January 2020 issue of Connecticut Magazine.  
 
(Orcas in the news again. In other words, the State Report says nothing.) 
Endangered Southern Resident orca whales are last in line for salmon. 
Here’s why  
By Kimberly Cauvel, Skagit Valley Herald, December 27, 2019, bellinghamherald.com 
 
Two studies and a state report released this month 
build on the efforts to understand what’s impacting the 
region’s endangered Southern Resident orca whales 
and what steps could be taken to help save them. 
Researchers and wildlife managers have for years 
suggested that the Southern Resident orcas, which 
spend several months of the year in the Salish Sea and 
coastal waters of Washington, are struggling to find 
large, nutrient-rich chinook salmon to eat. Studies 
recently published in the Proceedings of the National Academy of Sciences suggest the Southern 
Resident orcas are competing with other fish-eating orca populations of the North Pacific Ocean 
and that orca calves born to families without grandmothers have a lesser chance of finding 
chinook to eat and surviving to adulthood. 
 
Meanwhile, a draft state report released Dec. 20 concludes it’s not clear whether a move long 
called for by environment and wildlife groups – to remove dams on the lower Snake River – would 
significantly boost the number of fish available to the region’s orcas. Removing four dams on the 
lower Snake River in Southeast Washington, where it curves from the Idaho border toward the 
Oregon border, could improve conditions in the river system for salmon, according to the report. 
But it’s less clear how quickly and by how much the chinook salmon in that river system would 
increase, and whether it would be enough to help the orcas stave off extinction, according to the 
report. That document, Lower Snake River Dams Stakeholder Engagement Report, is available 
for public comment until Jan. 24.  “I encourage Washingtonians to get engaged in the public 
comment period over the next month and share their input on what should be done,” Gov. Jay 
Inslee said in a news release Dec. 20. “We need to hear from a variety of people from different 
regions and perspectives.” While agricultural and energy interests in the southeast portion of the 
state have a stake in the discussion, Western Washington communities are invested, too, in the 
quest to find ways to generate more salmon that could feed a dwindling Southern Resident orca 
population that is down to 73 whales. 
 
Cultural, economic impact 
The state study was initiated out of concern for the orca whales, and based on a recommendation 
from Inslee’s Southern Resident Orca Task Force that convened in 2018. The goal is to 
understand how much the orcas, which are culturally and economically significant to the Salish 
Sea region, might benefit from such a large undertaking – and at what cost. The published 
studies that came out ahead of that state report point to other challenges the orcas face in finding 
fish to eat. A University of Washington study published Dec. 16 suggests the Southern Residents 
are losing fish to growing resident orca populations that spend most of their time in waters along 
British Columbia and Alaska. Those northern populations are larger in number, according to the 
study, with about 300 whales in the Northern Resident population along B.C. and about 2,300 in 
the population found in Alaska. Because chinook salmon born in Washington rivers migrate to 
areas of the Pacific including off the shores of Alaska, the northern orcas are first in line for the 
fish, with the endangered Southern Residents last in line.  “This study highlights the fact that local 
management strategies need to be put in a much broader spatial context,” lead study author Jan 
Ohlberger, of the university’s School of Aquatic and Fishery Sciences, said in a news release. “In 
this case, that means the whole coast, because that’s where the fish migrate.” 
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Grandmothers’ hunting skills 
Ohlberger and four co-authors analyzed 40 years of data on wild chinook populations, hatchery 
chinook, fishing pressure and ocean conditions. They found the three-fold increase in neighboring 
fish-eating orca populations could be an important factor in how many fish are available to the 
Southern Resident orcas. Another factor that can hinder Southern Residents’ ability to find fish is 

whether a grandmother is alive to pass down hunting 
knowledge and help care for calves, according to a 
University of York study published Dec. 9. That study 
found that grandmother orcas no longer producing 
their own young play a vital role in helping calves 
survive. The researchers studied 36 years of data on 
calves born to family groups in the Southern Resident 
orcas of Washington and the Northern Resident orcas 
of British Columbia. They found that calves with 
grandmothers past menopause may have a 4.5 times 
higher chance of survival than calves whose 
grandmothers died in the previous two years, 
according to the study 

 
(This is a kick in the teeth.) 
Spencer Dam Breach, Bomb Cyclone P&D’s 
Most Read Online Story Of 2019  
From P&D Staff Reports, Dec. 30,2019, yankton.net 
 
The story on the Spencer (Nebraska) Dam breach and 
the increased releases from Gavins Point Dam in the 
wake of the March bomb cyclone was the most read 
story on the Press & Dakotan's website in 2019. The 
breach of the Spencer Dam in Nebraska and the 
subsequent dramatic raising of releases at Gavins Point 
Dam in the wake of the March bomb cyclone was the 
most viewed story of 2019 on the Press & Dakotan website (www.yankton.net). The story — 
which was posted on March 14, the day after the storm struck the region — was one of three 
stories from the March flooding that made the top 10 list of viewed stories. It received 35,705 
views. 
 
(And, back to the Snake River.) 
Breaching dams could have negative impacts on vulnerable communities  
By Katy Nesbitt, For the East Oregonian, Dec 31, 2019, eastoregonian.com 
 
 PENDLETON, OR — A $750,000 report, which looked at the possible effects of breaching the 
four lower Snake River dams, summarized the issues around protecting endangered species 
while maintaining renewable energy supplies, riverine transportation and irrigation. The draft 
report funded by the Washington Legislature took about three months to conclude that breaching 
the dams might help save orca populations, but the bigger picture is more complex. Kurt Miller, 
executive director of Northwest RiverPartners, said breaching the dams could have negative 
impacts on vulnerable communities. The vast majority of Northwest RiverPartners’ members are 
nonprofit utilities, Miller said, but some are farmers, managers or port districts. He said the 
organization formed in 2005 as a coalition to promote what its members consider smart salmon 
recovery. “My members are salmon advocates and we want solutions that consider salmon and 
people,” he said. 
 
The four federally owned dams on the lower Snake River are Ice Harbor, Lower Monumental, 
Little Goose and Lower Granite. Miller said the dams not only keep energy affordable, but they 
are an important supply of electricity where there are more and more demands. Pointing to a 
symposium in Portland last October, attended by 400 utility leaders and policymakers, Miller said 
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securing the region’s energy sources is imperative. “Coal plants are being retired and we believe 
the dams are truly critical to avoid blackouts,” he said. The risk to those who depend on the dams 
for energy is also an outcome of climate change. “Given temperature projections, the region could 
have the same kind of issues as California,” Miller said. Even with more solar and wind farms 
coming online, Miller said they can’t fill the gap created by coal plant closures because wind and 
solar sources generate power intermittently, and power use and supply have to be kept in 
balance. The advantage of using hydropower, along with solar and wind, is what Miller called the 
“second-by-second gap filling regulation.” Hydroelectric dams fulfill this requirement by holding 
back water, and then releasing it through power-producing turbines as needed. 
 
Although the new report doesn’t guide 
policy, Miller said it does recommend 
continued regional stakeholder 
discussions. Greg Haller, executive 
director of Pacific Rivers, is closely 
following the rising tide of concern around 
breaching or keeping the dams. He said he 
didn’t feel the report moved the 
conversation. “I feel like we didn’t need a 
$750,000 report to tell us it’s a divided 
issue,” Haller said. “It offered no solutions. 
Hopefully, our elected leaders will build on or move toward a solution rather than rehashing the 
issues that are the sticking points.” When Haller mentioned elected officials, he said he was 
specifically referring to the House of Representatives and momentum created by Rep. Mike 
Simpson, R-Idaho, who broached the topic of how the region can meet its energy needs while 
maintaining transportation, irrigation and securing the future of Bonneville Power Administration, 
which markets power produced by the four lower Snake dams. Haller said Simpson looked at the 
transportation concerns about dam removal and suggested making the railroads farmer-owned. “I 
am disappointed in our elected leaders in Oregon and Washington didn’t use Simpson’s opening 
to bring together a legislative solution,” Haller said. “Only Congress can make the dams go 
away.” 
 
With the ultimate authority residing in Washington, D.C., Haller said elected leaders need to forge 
a solution that everyone can live with because the status quo isn’t working. “We still have a 
steelhead run in the toilet, chinook on a trajectory toward extinction and sockeye aren’t faring any 
better,” he said. As fish runs continue to decline, Haller said BPA struggles as well. “We are in a 
new kind of energy environment,” he said. “Meanwhile, I think the salmon have given all they can 
give, something else has to give, now.” The pivotal release of the Draft Columbia River System 
Operations Environmental Impact Statement by the federal action agencies is due in February. 
The report will analyze the societal, environmental and economic costs and benefits of breaching 
the four lower Snake River dams. 
 
(Hope all the Oroville stories are good from here on.) 
DWR prepares Oroville Dam spillway for winter releases 
By Vicki Gonzalez, Reporter, Dec 31, 2019, kcra.com  
 
OROVILLE, Calif. — Department of Water Resources is preparing Oroville Dam’s primary 
spillway for use this winter season.  The reconstructed spillway was completed this spring and 
used for the first time in April since the 2017 spillway crisis threatened 188,000 residents 
downstream.  “A lot of lessons were learned,” said Oroville Emergency Recovery Manager Mike 
Inamine. “The spillway just takes advantage of all the advances in the state of the practice of 
engineering since the dam was constructed in the late 1960s.” 
 

Lower Granite Dam 
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At more than a half-mile long and roughly as 
wide as a 15-lane freeway, Oroville Dam -- and 
its primary and emergency spillways -- is the 
tallest in the country.  Inamine said among the 
reconstructed spillway upgrades: 

• Thicker concrete -- on average 
7.5-feet deep 
• The walls are taller --between 
20 to 45 feet high 
• The mats of rebar are stronger 
and in higher quantity 
• Rock anchors go 20 feet deep 
for added stability 

“There is a pretty vast network of drains underlying the spillway floor and the walls and monitoring 
devices as well, including cameras and lights and all sorts of surveillance,” Inamine said. “If you 
needed to live downstream of any spillway in the country right now, this is the spillway (of which) 
you want to be downstream. It is the most robust today because it is the most recent.” But, it’s 
unclear when the spillway will be put into use in 2020.  “We do have a healthy storage coming in 
off of a wet year,” said John Leahigh with the State Water Project. “It could really go either way 
and it’s too hard to predict.” DWR is still working on reconstructing and rehabilitating the native 
habitat, overall landscape and recreation damaged during the 2017 spillway crisis. Inamine said 
that will take a couple years to complete. 

Hydro: 
(We need water to survive.) 
Hydroelectric power is poised for comeback in California 
December 15, 2019, by Staff Writer, insiderfinancial.net 
 
California’s years-long drought put hydroelectric power flat on its back. But one of the cleanest 
and cheapest energy sources may be poised for a comeback as the state has been drenched 
with rain and its mountains blanketed in snow in recent months. Energy officials studying the 
numbers are cautiously optimistic the sector’s output may roar back to levels seen before drought 
decimated watersheds, streams and reservoirs. Still, such a turnaround may not make a big 
difference in the bills paid by electricity ratepayers, especially in San Diego, which is far away 
from Northern California where most of the state’s hydro facilities are located. “I think the rate 
impacts would be modest,at best,” said , economics professor at the UC Davis who spent 15 
years as research director at the University of California Energy Institute in Berkeley. “I don’t think 
it will be starkly noticeable in the long run for your average consumer rate because there are so 
many things that go into the bill you and I pay.” Instead, the major benefit would come in the form 
of less air pollution. If the wet winter translates into a productive late spring and early summer for 
hydro, utilities will probably use less natural gas, the most commonly used energy source in the 
state’s power mix. “I think that would be the trade-off you would see — greater use of hydro and 
little bit lower use of natural gas,” said that meant less water in the energy system and that 
translated into a dramatic drop in hydroelectricity production. 
 
Take 2011 as an example. That was a very wet year for the state, and, more than 18 percent of 
California’s in-state generation came from large-scale hydropower plants. Natural gas accounted 
for 45 percent. In the most recent year examined by the CEC, the drought pummeled the hydro 
sector, sending its in-state generation down to 5.9 percent while natural gas shot up to 59.9 
percent. The growing production from other renewable energy sources such as wind and solar 
helped absorb some of the deficit created by hydro’s downturn, but natural gas soaked up more 
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of it. Natural gas accounted for more than twice the generation of renewables in 2015. Natural 
gas burns two to three times cleaner than coal, so California has essentially banished coal-fired 
electric plants. Still, natural gas is a fossil fuel that produces carbon dioxide, a primary global 
warming gas. A study estimated the state’s electricity sector generated 33 percent more carbon 
dioxide annually between 2012 and 2014 than it did during the wet year of 2011 as natural gas 
use went up and hydro went down. The Pacific Institute, an environmental research group based 
in Berkeley, saying the drop in hydro forced Californians to pay an extra $2 billion in electricity 
costs between 2011 and 2015 because natural gas is more expensive than hydropower. The 
study also estimated that greenhouse gas emissions from the power sector. 
 
“When it rains, there’s less carbon being produced,” Bushnell, the UC Davis economist, said in a 
telephone interview. “When it’s dry, there’s more need to run fossil-fired generation. Running your 
dam does not.” And it has been raining — and snowing, especially in the Sierra Nevada. In data 
compiled by the federal government, no parts of California were in extreme or exceptional 
drought. Last year at this time, nearly 61 percent of the state was at those levels. In San Diego 
County, runoff from mountain streams supplies 24 reservoirs such as Lake Hodges, San Vicente 
and El Capitan. According to the county water authority, as of Feb. 27, the water level in the 24 
reservoirs has increased.  An acre foot equals about 326,000 gallons, roughly But because few of 
the reservoirs have dams that generate electricity, the hydro sector in San Diego is tiny compared 
to the massive plants concentrated in Northern California. San Diego Gas & Electric, for example, 
does not operate any hydroelectric facilities. The state’s largest hydroelectric plant is the Shasta 
Dam, which can and generate 710 megawatts.. As of last week, Shasta Dam was at its maximum 
water level. 
 
“We do expect to see more hydroelectric output, at least for the summer peak of 2017, than we 
did in 2016,” said , senior public information officer for , which oversees the operation of about 80 
percent of the state‘s electric power system, transmission lines and electricity market. Yet 
Greenlee was cautious. Rain does not matter as much as the mountain snowpack that runs off in 
the late spring and early summer, he said. One risk is that extreme heat in the spring could melt 
the snow too quickly, causing water to flow faster than generators can take advantage of it. 
Although the snowpack totals look very promising, CAISO won’t issue its grid stability forecast 
until late April or early May. “It depends on what our demand will be,” Greenlee said. “Are we 
going to be looking at a really hot summer where we really lean on hydro or is the forecast going 
to be for a milder summer where demand isn’t going to be quite so high? Those are things we 
don’t quite have the answers to yet.” Too much moisture near Sacramento led to the and, to a 
lesser degree, highlighted the interdependence among various sources that make up the state’s 
power grid. The damage from the spillway at Oroville had forced the shutdown of its 819-
megawatt plant. How to make up for the loss? By using other sources, including — you guessed 
it — natural gas. “Gas generation probably needs to pick up the slack from what you lose at 
Oroville Dam,” Het Shah, an energy analyst at Bloomberg New Energy Finance . While 
hydroelectric dams can be expensive to build, once they are completed the cost of generating 
power is cheap, often coming in as the least expensive option for electricity generation. 
The is one of the largest producers of hydroelectricity in the state. In 2015 — which was a dry 
year — it pegged its costs for hydro at 3.2 cents per kilowatt hour, compared to 6.1 cents per 
kilowatt hour for natural gas. 
. 
So if hydro makes a big comeback this year, it’s why some experts think any discount on 
ratepayers’ electric bills pack would be modest? First, hydro peaks in the spring and early 
summer when snow in the mountains melt. But until later in the summer, when hot weather 
prompts utility customers to turn on air conditioning. What’s more, rates are set on a forward-
looking basis so they have already been set for this year. Any reductions would not show up until 
next year’s bills. Another factor is that energy sources are constantly adjusting to forces of supply 
and demand. “Everything doesn’t stay equal,” said Rob Anderson, director of resource planning 
at SDG&E. “As an example, if there’s a lot less demand for natural gas, the price for natural gas 
will fall,” Anderson said. “But some producers of natural gas may say, hey, the price is too low, 
I’m going to cut back on production. So they would decrease the supply, bring things back up to 
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the current price and in essence cancel out the effect of hydro.” In addition, natural gas prices are 
historically low. With U.S. drillers employing hydraulic fracturing and horizontal drilling techniques, 
the supply of natural gas in the U.S. has increased, keeping a lid on wholesale prices . And a 
warm winter in other parts of the country has, leading to a glut of natural gas. Bushnell at UC 
Davis says there’s also another problem in California, due largely to the state’s aggressive 
climate goals that include wind and solar projects. 
 
While such policies have reduced the carbon intensity of the power sector, they have also 
spurred a dramatic boost in capacity that have overwhelmingly come from sources such as solar 
and wind. “We have a lot of capacity and a lot of that is due to the fact that we‘re building 
renewables as fast as we can and sort of obsoleting perfectly fine gas plants before their lifetime 
is really over,” Bushnell said, adding that much of those costs “end up in rates, basically.” 
When it comes to the rates, California finishes sixth-highest in the country and fourth-highest for 
states in the continental U.S., at 15.42 cents per kilowatt hour. On the bright side, the state 
consumes less electricity per household than most states. That’s partly due to mild weather along 
the coast but also to greater efficiency from household appliances and less heavy manufacturing. 
As a result, gas is almost $20 less than the national average 
 
(All this talk about pumped storage without any being built.) 
PSH FAST, Pt 1: US DOE FAST Competition For Pumped Storage Picks 4 
Winners 
December 30th, 2019, by Michael Barnard, cleantechnica.com  
 
As we work to transition from our current 
generation mix which is heavy on fossil 
fuels, a common refrain is the need for 
electricity storage, with the sub-criticism 
that it’s too expensive and won’t scale. 
The first at least has the merit of being 
true, in that we will need storage, if not 
nearly as much as most people think. 
The other two are simply wrong. 
Pumped storage hydro has far more 
resource potential than required for a 
fully decarbonized grid and it’s cheap per megawatt-hour (MWh) of storage. The downside is that 
it’s slow to build, capital intensive, and heavily regulated right now in the United States. The 
Department of Energy FAST program aims to change that. 
  
The reason why storage isn’t as big a deal as many detractors claim has two big parts. The first 
one is that we don’t need storage immediately but as part of the end game. We can continue to 
run fossil fuel plants on rapidly diminishing capacity factors for three decades and have them 
provide the backup for dead periods. That gives us time to get storage right. The second is that 
with continent-scale grids with added HVDC and good markets, electricity will flow from where it 
is generated to where it is produced a lot more easily than most people realize or accept. Much of 
the analysis for expensive storage requirements comes from highly geographically constrained 
studies. And as Mark Z. Jacobson’s recent 100% Renewables 
(https://cleantechnica.com/2019/12/20/100-wws-part-2-jacobsons-latest-study-covers-storage-
transmission-more) by 2050 points out, even those geographically or politically isolated areas 
such as Japan or Israel will be much cheaper on a 100% renewable mix than they are now. 
As for expensive, a recent DoE storage study 
https://www.energy.gov/sites/prod/files/2019/07/f65/Storage%20Cost%20and%20Performance%
20Characterization%20Report_Final.pdf) limited to 20 years found pumped hydro’s current cost 
to be half the projected 2025 cost of lithium-ion batteries with projected reductions. And pumped 
storage facilities are expected to have 80-120 year lifespans with basic mechanical maintenance 
and replacement. The expensive part is building the reservoirs and the tunnels, and they last a 
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very long time. As my Scottish developer contact, Mark Wilson of Intelligent Land Investments, 
pointed out, they’ve taken a 125-year land lease for their Red John project on Loch Ness. And as 
for the inability to scale? Well, CleanTechnica published my assessment of the Australian 
pumped storage study recently, which found 100x more resource potential globally (250x in the 
US) just in sites outside of nature reserves and near transmission lines. There’s more than 
enough potential to find very good sites. 
 
What’s holding it up? Regulation and financing for the most part. Even closed loop pumped hydro 
storage with reservoirs smaller than New York’s Central Park that don’t impact any waterways are 
treated as if they are the Hoover Dam. The new speedier process still takes years and millions of 
dollars to gain approvals. And they are capital intensive projects. The four I’m close to in Scotland 
and the US are closer to $5 billion in capital costs than not. What’s causing those capital costs? A 
big part of it is that tunneling for miles or kilometers through rock takes time, and uses very 
expensive equipment. It also has a big labor component. Construction schedules lasting years 
before any revenue starts flowing add up as well. Anything which can speed construction of 
pumped hydro storage can shrink costs rapidly. And this is where we get back to DOE’s FAST 
program. That stands for Furthering Advancements to Shorten Time, which has to make it one of 
the more contrived acronyms out of government, but the intent is good and FAST is a good word 
too. In April 2019 the DOE announced the competition at a hydropower convention. About 30 
competitors put forward proposals and pitched them in October. 
 
The winners were (quoted directly from the FAST competition site): 

1. Reducing PSH Excavation Duration, Cost, & Risk – Tracy Livingston and 
Thomas Conroy, Team Livingston, combined excavation equipment modifications and 
process optimizations to achieve up to 50% reduction in excavation timelines. 
2. Use of Modern TBMs for Underground Pumped Storage – Doug Spaulding, 
Nelson Energy and Golder Associates, proposed use of tunnel boring machines for 
underground excavation, which can decrease excavation time by 50% and reduce costs. 
3. Accelerating PSH Construction with Steel Dams – Gordon Wittmeyer, Southwest 
Research Institute, presented a modular steel concept for dams that cuts costs by one-
third and cuts construction schedules in half. 
4. Modular Closed-Loop Scalable Pump Storage Hydro – Tom Eldredge and Hector 
Medina, Liberty University, presented a modular closed-loop, scalable PSH system with a 
capacity range of 1–10 megawatt, adaptable to sites without natural bodies of water. 
 

For CleanTechnica readers who have been following along on my extended series on pumped 
hydro storage (available through archives here), one of those names will be familiar, Tracy 
Livingston. And people with deeper memories will remember that he was one of the principal 
innovators behind the space-frame, carbon-fiber wrapped wind turbine mast. GE ended up buying 
that company from Livingston and his CEO Thomas Conroy. Livingston reached out to me after 
one of my early explorations to have a chat about his solution and the project he’s developing in 
the southwest of the United States. We’ve since gone deep and wide on the subject, having 
discussions with a floating solar expert from Australia on the potential for that technology in 
pumped hydro, and with a clean economy public relations CEO on how to ensure social license 
for the project, published here and here. 
 
(Blowhard.) 
Electrifying existing dams 
By Mike Fiebig Dec. 30, 2019, hcn.org 
 
   

In “Is Renewable Energy’s Future Dammed?” (11/25/19) Nick Bowlin 
asks an important question, but fails to mention some critical facts that 
we need to weigh when thinking about future hydropower projects. 
According to the National Inventory of Dams, maintained by the Army 
Corps of Engineers, there are 91,468 dams in the United States — the 
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equivalent of having built more than one per day since Thomas Jefferson was president. Only 3% 
of these dams produce electricity. Sure, some of the remaining 97% that do not — 88,724 dams 
— might not support a hydropower retrofit, and others deserve to be considered for removal due 
to environmental and cultural impacts, risks to downstream communities, or simply because 
they’ve exceeded their useful lifespan. But with so many to choose from, it’s likely that many 
would fit the bill. Let’s take a hard look at electrifying existing dams before we even consider 
building new hydropower projects on free-flowing segments of river. The fact that hydropower 
dams are incredibly damaging to the ecosystems that we depend on is well-documented, and 
they also happen to be very expensive to build. It’s up to us to make sure that in the headlong 
rush to de-carbonize energy sources of the future, we also protect what we have in the present. 
Better yet, let’s come up with an energy vision that also restores many of our damaged and 
degraded ecosystems, starting with our rivers. Building more dams on free-flowing rivers is not 
the answer, but distributed residential solar with battery storage just might be. —Mike Fiebig 
 
(The courts are on to the game the States play.) 
Hoopa Valley Tribe wins lawsuit against feds  
By SONIA WARAICH | times-standard.com | December 31, 2019 
 
 A federal court of appeals ruled in favor of the Hoopa 
Valley Tribe in January, stating PacifiCorp, the owner 
and operator of several dams along the Klamath 
River, would no longer be able to use a controversial 
tactic to delay improving the health of the river. The 
U.S. Court of Appeals for the D.C. Circuit decided on 
Jan. 25 that PacifiCorp can no longer delay its 
licensing process with the Federal Energy Regulatory 
Commission for four dams along the Klamath River. 
The dams’ licenses originally expired in 2006 and 
getting them re-licensed would mean modernizing the 
dams so they adhere to newer regulations, such as the Clean Water Act and the National 
Environmental Policy Act, that were implemented after PacifiCorp received the license in 1956. 
Meeting those newer standards would require PacifiCorp to invest tens of millions of dollars into 
the dams, which a PacifiCorp spokesman said makes no sense since there is an effort to have 
the dams removed. 
 
The Hoopa Valley Tribe would like to see the dams removed, but PacifiCorp has been operating 
the dams under interim annual licenses while the re-licensing process takes place. However, 
PacifiCorp has delayed the re-licensing process for over a decade by constantly submitting and 
withdrawing applications for water quality certification. Section 401 of the Clean Water Act 
requires any project that is seeking a federal license and “may result in any discharge into 
navigable waters” to get a water quality certification from the state the project will be in. If the 
state doesn’t act within a year, the certification requirement is waived. PacifiCorp used a 
workaround where it would submit the application for water quality certification and then withdraw 
the application to restart the one-year clock. The company did that for 13 years, making about 
$27 million a year at the same time. The court ruled that because PacifiCorp’s water quality 
certification application had “been complete and ready for review for more than a decade,” the 
states waived their rights to certify the project’s water quality. 
 
 
(A new book review. With progress there’s always winners and losers.) 
City slickers and country folk clash in 1930s-era 
Tennessee 
By Amy Bonesteel, For the AJC, Dec 30, 2019  
 

J.C. Boyle dam 
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Dawn of electricity alters lives in Mark Barr’s ‘Watershed’.  Mark Barr’s ambitious debut novel 
“Watershed” chronicles the tumultuous times in a small Tennessee town during the building of a 
federal dam in rural 1937. His story unfolds through two main characters: Nathan, an engineer 
from Memphis, and Claire, a young housewife and a native of the area. Arriving in the fictional 
town of Dawsonville to work on a giant dam construction project, Nathan is hiding a secret. He 
rents a room at a boardinghouse run by Claire’s Aunt Irma and begins his work at one of the dam 
offices onsite, where competitiveness, stress and unrelenting problems with supplies and 
materials complicate his career. 
 
Claire has left her husband, Travis, a dam worker who was cheating on her. With her children left 
in the care of her mother, Claire moves in with her aunt and works at the boardinghouse, which is 
filled with the white-collar men who manage the finances and design of the dam. As Claire begins 
her journey into a more autonomous life, she explores for the first time having a career as well as 
a sexual relationship with Hull, one of the boarders, a self-centered, attractive Chicagoan. She 
becomes the face neighbors can trust as she goes to work for the salesman, who is in town to 
sign up locals for the new electrical cooperative. Nathan meanwhile has to contend with the 
cutthroat workplace surrounding the dam project, where smart engineers struggle to keep their 
jobs after the 90-day “trial” period. The scent of failure and disgrace is palpable, and Barr’s 
detailed descriptions imbue the drama with vivid images: “The front walk of the building was 
caked with mud from the site that had been tracked by the engineers’ and foremen’s boots.” 
An aloof, harried manager and acerbic henchman/enforcer only add to the “Glengarry Glen Ross” 
vibe, illustrated with brutal simplicity when Nathan’s arrival leads to another man’s abrupt 
termination. 

 
Barr has said he was surprised to learn about the cultural 
disparity that existed between the rural residents and the 
electrified, city-dwelling newcomers of the time, and 
“Watershed” does an excellent job portraying this tension. 
For many of the characters, employment — not the 
electricity they are creating — is what’s important in the 
context of the dire economic climate of the 1930s. 
The author artfully illustrates flashes of the bustling city life 
encroaching into the small town. When Claire’s husband 
Travis gets his first paycheck, he’s quick to buy new overalls, 
blinking at the $1.20 cost. As he leaves the shop and walks 
down the street, he notices a businessman’s suit on a 
mannequin, and in heartbreaking prose Barr has him 
examining much more than just how a necktie is tied. 
 

“The knot on the dummy’s tie was smaller than the ham-fisted one that Travis’ pap had taught 
him. He shuffled a step to the side, trying to get at how the knot was done … Two men came out 
of the bank, talking, and walked in his direction. Travis peered at the knots on their ties, trying to 
gauge if they were larger than the mannequin’s…’Say,’ Travis began, and cleared his throat.” 
Faced with the possibility of electricity, many of the field laborers and farmers see it as simply 
another thing to spend their hard-earned dollars on, with the government’s involvement only 
increasing their wariness. This old-fashioned skepticism earned from years of hard living makes it 
even more difficult for outsiders coming into the area, and several clashes between locals and 
dam/electricity employees end in violence. 
 
A recurring character in the form of a “red headed boy” is used by Barr to convey some of these 
residents’ doubts and fears when faced with a changing environment. As an observer, the child 
symbolizes the community at large, and his ability to embrace electricity illustrates the adaptability 
of youth. What Claire and Nathan have in common is the ability to see and function in both 
worlds. As Claire strives for financial independence, she’s ready to put her old life behind her. 
Despite his city ways, Nathan befriends a dog-fighting country roughneck. Both have the skills to 



 

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

13 

navigate these new worlds, although the chance of returning — in shame or triumph — to their 
former lives is always there. 
 
Barr’s depiction of Claire is somewhat problematic. Her newfound independence leading her to 
make rash decisions, like having an affair with Hull, may be believable, but her decision to leave 
her children to work at the boarding house is harder to reconcile, given the era. Businesslike and 
ambitious, Nathan is also arrogant, despite the fall from grace that brings him to the dam build. 
He had been accustomed to being the quickest engineer, a hotshot at finding solutions to 
problems. His future was well planned out before a tragic fire at a building that his fledgling 
business designed took the lives of 16 people and sent him into hiding. When Claire discovers 
Nathan knows about her relationship with Hull, she reacts with anger. Nathan responds by telling 
Claire his secret, which binds them together. But involving others in his new identity only drags 
out the consequences. The dam is a powerful backdrop to this character-driven story. As millions 
of gallons of water are commandeered to power a large chunk of the state’s new electrical 
system, it’s impossible not to draw parallels with Nathan’s hidden background and corked 
emotions. A well-crafted story that engages history, economics and engineering, this snapshot of 
Tennessee in the 1930s is to be savored. 
 
 
 
Other Stuff:  
(Don’t wanna live where there’s this many wind turbines.) 
How Many Wind Turbines Would It Take To Power The US?  
By Michael Barnard, Chief Strategist, TFIE Strategy Inc., Quora Contributor, Dec. 18, 2019, forbes.com  
 
How many wind turbines would it take to power the 
US? originally appeared on Quora: the place to 
gain and share knowledge, empowering people to 
learn from others and better understand the world.  
About 1.26 million covering about 0.01% of the 
land.  So this is a hypothetical scenario. Obviously 
wind energy wouldn’t be the only form of primary 
energy in the USA. Solar, hydro, geothermal and 
biofuels will also play roles, with solar being at 
least equal to wind generation. But let’s make 
some assumptions. 

• We are going to replace all 
primary energy sources in the USA. 

• We are going to do it only with wind energy. 
• We aren’t going to worry about grid balancing, as that’s going to be done in 
reality mostly by all the other forms of generation, continent scale HVDC and a bit of 
storage. This is a hypothetical situation, remember. 

How much primary energy does the USA require, is the first question. An energy flow chart from 
the Lawrence Livermore National Laboratory is crucial to understanding this. A lot of people have 
a very mistaken idea of how much energy we have to replace. They count up all the boxes on the 
left and come up with a huge number. But the actual number is closer to the small box on the 
right. The large grey box above that is rejected energy, mostly in the form of waste heat from 
burning fossil fuels. 
 
Actually useful energy is “only” 32.7 quads. A quad is to 1.055 × 10^18 joules or 1.055 exajoules. 
That’s what we have to actually replace, about 35 exajoules. And electricity generated by wind 
energy is incredibly more efficient at being generated and at being used than fossil fuels. Of 
course, electricity isn’t 100% efficient either. We should take some losses for transmission, 
battery storage losses for EVs, waste heat from LEDs (much less than incandescents and 
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fluorescents but still) and the like. When it’s used as heat, it turns into heat very efficiently, so 
that’s a wash. Let’s call it a 20% increase. That gets us to about 41.4 exajoules. Of course, we 
don’t measure electrical generation in exajoules, but in terawatt hours (TWh). There are about 
278 TWh in an exajoule. That means we need to generate 11,500 TWh from wind farms in a 
year. Yeah, that’s a lot. New wind farms average about 40% capacity factors, meaning the ratio 
between the actually generated electricity in a year vs the amount they could make if they 
generated at full nameplate capacity every hour of the year. For comparison, the US coal fleet is 
running around 54%, nuclear is running around 90% and solar is running around 20% these days. 
So we need enough wind generation capacity running at 40% capacity factors to generate 11,500 
TWh over the course of a year. That turns into about 3.3 terawatts (TW) of wind generation 
capacity. 
 
The average wind turbine installed in the USA in 2018 was 2.6 megawatts (MW) in capacity. If we 
were just going to install that scale of wind turbine, that means we would need about 1.26 million 
of them. That’s a lot, of course. The USA consumes a great deal of energy every year. But each 
wind turbine only takes up about a quarter acre of land, so that’s only about 470 square miles of 
the US land mass that would actually have a wind turbine on it. The USA is about 3.8 million 
square miles, so that’s only about 0.01% of the land mass. I think the USA could afford that 
much. This is all hypothetical, of course. We’ll end up with a continent-scale grid with lots of 
HVDC, a bunch of excess wind and solar because they are so cheap to build, and then a bunch 
of gap fillers. Mark Z. Jacobson and his Stanford team have the numbers for each state (and 139 
countries globally) in the USA in their 100% renewables by 2050 material. This question originally 
appeared on Quora - the place to gain and share knowledge, empowering people to learn from 
others and better understand the world.  
 
(Fun stuff. Trying to get rid of the beavers is futile. They’re persistent.) 
River otters and beavers are coexisting in a Sonoma creek 
By ANNE WARD ERNST, INDEX-TRIBUNE STAFF WRITER, December 26, 2019, sonomanews.com 
 
Sometimes it’s a case of mistaken identity, a river otter 
misidentified as a beaver – or the other way around – but 
both are here in Sonoma, CA and living in close proximity to 
one another. “If I had a dime for every time an otter was 
misidentified as a beaver I would not have to raise funds for 
my project,” said Megan Isadore, co-founder and executive 
director of the River Otter Ecology Project. Photos of North 
American River otter provided to the Index-Tribune for a 
story about a beaver dam in Sonoma misidentified the 
animal as beaver. Isadore and others correctly identified the 
critter in the photo. 
 
“It’s a very common mistake,” said Heidi Perryman, beaver advocate of Worth a Dam, a non-profit 
organization dedicated to maintaining beavers in Martinez. She said the two animals are found in 
similar habitat, but it’s not because they seek one another’s company. “They are not best friends,” 
Perryman said. “They are like neighbors; neighbors who don’t really get along.” Otters are 
carnivores, she explained, and will take a beaver’s baby (called “kit”) so beavers will protect their 
young and chase away otters. 
 
There are a number of differences between the animals, such as beavers are vegetarian and 
river otters will eat crayfish, crab, insects, frogs, insects and snakes, Isadore said. “They eat a lot 
of water birds, even birds as big as pelicans,” she said. “They’ll eat small rodents if they can get 
them. They’re not very picky.” Worth a Dam provides identification help on its website. Otters 
have long, sleek bodies compared to a beaver’s rounder frame. Beavers can weigh about twice 
as much as an otter. Otters are white in color around their muzzle with a lot of whiskers. Their 
tales are quite different, too. Where an otter tail starts wide at the back end it tapers into a point, 
whereas a beaver tail is flat, like a paddle. 
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Otter are “very common” in the Bay Area, Isadore 
said, and they are found all over in Sonoma, Napa, 
Solano and Marin counties, and even in the East Bay 
as far south as Fremont. Her otter project has “been 
collecting sightings for eight years.” Sightings maps 
can be found on the project’s website 
RiverOtterEcology.org. Isadore cautioned that the 
sightings identified on the website are only sightings 
that have been submitted there, and in no way should 
be considered a comprehensive count or location 
limitation of otter habitat. The Sonoma otters are 

probably taking advantage of and enjoying the habitat the beavers created here, but the presence 
of otters doesn’t mean the beavers have left town, the experts said. Some local residents and the 
nature experts are in agreement that the hole cut into the beaver dam recently by workers with 
Sonoma Water was not effective.  Perryman is upset that the agency referred to the hole as a 
“notch.” “You don’t ‘notch’ with a chainsaw,” she said. “You notch a dam with a rake or a pair of 
clippers.” She said it’s difficult to get agreement on what “notch” really means. “Ripping out the 
dam, even if that’s what they did, it’s not a problem for the beavers. They’re not looking for 
retirement.” Barry Dugan, principal program specialist with Sonoma Water, said the hole cut was 
a temporary measure to prevent erosion and for flood control and to lower the level of the water 
there.  “The bypass channel by the dam” was eroding part of the road, and they consulted with 
water stream maintenance and Department of Fish and Wildlife and followed their 
recommendations “of how to lower the dam,” Dugan said. 
 
Where water backed up in that area it caused damage to some trees, and flooding became a 
concern, he said.  “In terms of the long-term plan, we will discuss it with our biologist, and develop 
a long-term plan,” which could include a pond leveler. Cutting holes in the dam will not solve the 
problem of bypassing water, experts said. Beavers will just continue to fix whatever hole is cut in 
the dam. Dugan said the agency installed a wildlife camera near the dam last week. They will 
monitor the dam, creek and beaver activity to help them plan for a long-term solution. 
 
(Here’s a scaremonger. Actually a nuclear power advocate.) 
Climate change is scarier than nuclear power 
By Jack Edmonston, 10/23/2019, barnstablepatriot.com  

 
While closing the aging Plymouth nuclear plant may have 
been a wise decision, the world’s withdrawal from nuclear 
power since the tragic tsunami at Fukushima in March, 2011 

will likely lead to disaster. Before Fukushima, a recent piece in The New Yorker points out, “there 
was serious discussion among energy experts about a nuclear ‘renaissance.’” After Fukushima, 
Japan shut all its nukes down. Belgium, Switzerland and Germany announced complete 
phaseouts of nuclear power, and France announced a major decrease. The New Yorker reports 
that Pushker Kharecha, a scientist at Columbia University’s Climate Science, Awareness and 
Solutions Program, thinks this is a terrible mistake. “Our window of time to mitigate the climate 
crisis is shrinking by the day ... . Given this urgency it simply makes no sense to curtail a non-
fossil fuel source like nuclear power in countries that produce significant power from fossil fuels.” 
If professors Steven Pinker of Harvard and Joshua Goldman of American University and Swedish 
nuclear engineer Staffan Qvist are correct, we need to stop closing nuclear plants and start 
building them as quickly as we can. In a New York Times op-ed, “Nuclear Power Can Save the 
World,” they argue that the only way to supply the growing global demand for electricity without 
fossil fuels is through a mix of renewable energy and nuclear power. 
 
The professors believe we have to supplement the nuclear plants we have with a buildup of safer, 
advanced nuclear plants. While some experts assert that renewables alone can solve the 
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problem, economic models show that at least 20% of our power has to come from a reliable, 
consistent, low-carbon source. And the only one we have available is nuclear power. 
The risk of nuclear power is localized, visible and very low – Chernobyl, Three Mile Island and 
Fukushima notwithstanding. The risk of global warming is worldwide, not visible until it’s too late, 
and very high. The professors tell us that “the reality is that nuclear power is the safest form of 
energy humanity has ever used.” “Mining accidents, hydroelectric dam failures, natural gas 
explosions and oil train crashes all kill people, sometimes in large numbers, and smoke from 
coal-burning kills them in enormous numbers, more than half a million per year. “By contrast, in 
60 years of nuclear power, only three accidents have raised public alarm,” and except for 
Chernobyl they didn’t kill anyone. 
 
“Climate change is a trolley moving inexorably but slowly toward the people on the tracks,” says 
Steven Davis, an earth systems science professor at the University of California, Irvine. “Maybe 
nuclear is scarier because a person could be run down before she even sees the trolley. “The 
future of nuclear power lies in “fourth-generation” reactors currently being developed by dozens of 
startups. They will be mass-produced with standard parts and shipped to the world, “potentially 
generating electricity at lower cost than fossil fuels. The good news is that Congress recently 
passed the Nuclear Energy Innovation and Modernization Act. Unless Donald Trump (who calls 
global warming a hoax) stops it, we may be on our way to a sensible answer to the problem. 
 
(Logic is sometimes hard to argue with.)  
Letter: Climate change response demands hydro, nuclear 
By Staff, December 27, 2019, Martin Pieterse, buffalonews.com 

 
I’m not anti-wind or anti-solar, I just have trouble with the math. Everyone 
knows that wind, solar, hydro and nuclear emit no greenhouse gases.  
While natural gas plants emit about 460 grams per kilowatt-hour (g/kWh) 
of carbon dioxide. (ref: coal emits over 800 g/kWh). Wind and solar 
however do not run all the time. In fact wind has a capacity factor of only 
30% and solar, only 20% in our area, and this availability is variable. For 

the 70 or 80% of the time they are not running, natural gas plants need to fill the void. 
 
If we recognize then that a wind facility is actually a combination of wind and natural gas, doesn’t 
the system emit (30% x 0 g/kWh + 70% x 460 g/kWh) or 322 g/kWh)? The picture is even worse 
for solar. That’s not much of an improvement over e need to achieve. If we are serious about 
climate change, we cannot limit ourselves to ineffectual efforts at greenhouse gas reduction, 
efforts that are often promoted by fossil fuel companies. We need to study the data and then 
develop and implement a plan that gets us there gas alone. These technologies are not a 
pathway to the 50 g/kWh limit climate scientists say w. That plan had better include significant 
portions of hydro and nuclear power…if we are serious. Martin Pieterse, Lancaster, NY 
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