S. Hra. 118-21

AIR, CLIMATE, AND ENVIRONMENTAL IMPACTS
OF CRYPTO-ASSET MINING: LEGISLATIVE HEAR-
ING ON S. , THE CRYPTO-ASSET ENVIRON-
MENTAL TRANSPARENCY ACT OF 2023

HEARING

BEFORE THE

SUBCOMMITTEE ON CLEAN AIR,
CLIMATE, AND NUCLEAR SAFETY

COMMITTEE ON
ENVIRONMENT AND PUBLIC WORKS

UNITED STATES SENATE

ONE HUNDRED EIGHTEENTH CONGRESS

FIRST SESSION

MARCH 7, 2023

Printed for the use of the Committee on Environment and Public Works

&R

Available via the World Wide Web: http://www.govinfo.gov

U.S. GOVERNMENT PUBLISHING OFFICE
52-481 WASHINGTON : 2025



COMMITTEE ON ENVIRONMENT AND PUBLIC WORKS

ONE HUNDRED EIGHTEENTH CONGRESS
FIRST SESSION

THOMAS R. CARPER, Delaware, Chairman
SHELLEY MOORE CAPITO, West Virginia, Ranking Member

BENJAMIN L. CARDIN, Maryland KEVIN CRAMER, North Dakota
BERNARD SANDERS, Vermont CYNTHIA M. LUMMIS, Wyoming
SHELDON WHITEHOUSE, Rhode Island MARKWAYNE MULLIN, Oklahoma
JEFF MERKLEY, Oregon PETE RICKETTS, Nebraska

EDWARD J. MARKEY, Massachusetts JOHN BOOZMAN, Arkansas

DEBBIE STABENOW, Michigan ROGER WICKER, Mississippi

MARK KELLY, Arizona DAN SULLIVAN, Alaska

ALEX PADILLA, California LINDSEY O. GRAHAM, South Carolina

JOHN FETTERMAN, Pennsylvania

COURTNEY TAYLOR, Democratic Staff Director
ADAM TOMLINSON, Republican Staff Director

SUBCOMMITTEE ON CLEAN AIR, CLIMATE, AND NUCLEAR SAFETY

EDWARD J. MARKEY, Massachusetts, Chairman
PETE RICKETTS, Nebraska, Ranking Member

BENJAMIN L. CARDIN, Maryland KEVIN CRAMER, North Dakota
BERNARD SANDERS, Vermont CYNTHIA M. LUMMIS, Wyoming
SHELDON WHITEHOUSE, Rhode Island MARKWAYNE MULLIN, Oklahoma

JEFF MERKLEY, Oregon ROGER WICKER, Mississippi

DEBBIE STABENOW, Michigan DAN SULLIVAN, Alaska

MARK KELLY, Arizona LINDSEY O. GRAHAM, South Carolina
ALEX PADILLA, California SHELLEY MOORE CAPITO, West Virginia

THOMAS R. CARPER, Delaware (ex officio) (ex officio)

1)



CONTENTS

Page
MARCH 7, 2023
OPENING STATEMENTS
Markey, Hon. Edward, U.S. Senator from the State of Massachusetts ............. 1
Ricketts, Hon. Pete, U.S. Senator from the State of Nebraska ........cccccceveeennn. 3
WITNESSES
Altenburg, Rob, Senior Director For Energy and Climate, Pennfuture 5
Prepared Statement ..........coccoeviiiiiieniiiiie s 7
Kelles, Hon. Anna R., Ph.D., Assembly Member, New York State Assembly,
125th DISEFICE  .eeeeiiiiieiteet ettt et 15
Prepared Statement ..........coccoociiiiiiiniiiiieee e 17
Dentlinger, Courtney, Vice President, Customer Services and External Affairs
and Chief Customer Officer, Nebraska Public Power District 40
Prepared statement ..........ccoccoeeieiiiiiiiiiniiieneee e 42
Responses to additional questions from Senator Markey ..........ccccceeevveennen. 46
ADDITIONAL MATERIAL
States in support of the Crypto-Asset Environment Transparency Act:
[ 0=T0) =3 - T USSR 61
KANSAS oottt e e e e et a e e e e e tar e e e e e e e nnaaaees 64
KENTUCKY  .oeiiiiieeiieee ettt s e e e et e e e aneees 68
MENNESOLA .eeeiiiiiiiiiie ettt et ettt ettt e st e bt e et e e 70
NOIth CaroliNA ...cceeeeeeiiiieiiiieeciee et e ete e et e eeree e eearee e etree e enseeeeaneeas 74
NEDraska ....cooiiiiiiiiiiiite e 76
NEW YOTK .oiiiiiiieiiieete ettt ree e e ve e e tae e e tvae e sebeeeesbaeeestaeeessseeeensseeas 80
South CaroliNa .......ccciiieiiieieiiieceiiee ettt e et eeere e eeree e eeareaea 96
Tennessee . . 98
Texas ..... .99
WaSHINGEON ..ottt ettt e st saeeebeeseae e 105
WeESt VITZINIA  ..oveiiiiiiiieiiiecciiee et eeee ettt e ettt esstaeeesteeesaneeenssneesnnes 108
Letters to Senator Markey and Senator Ricketts from:
Earth JUSTICE ...ocooiuiiiieiiieecee et ettt et e eaneeas 124
Sierra CIUD oo 167
National Coalition Against Cryptomining (NCAC) .....cccoeeveiieivciieeecreeeennen. 172
Natural Resources Defense Council (NRDC) ...ooovviiiiiiiiiiiiiiiiiiiiiiieeeeiea, 175
Environmental Working Group . .. 181
Greenpeace USA .......ccccocevveenne 184
Markey legislation to require an
and energy impacts of crypto-mining .........cccccceeevieeeriieenriieeennieeseeeesrreeeeenens 195

(I1D)






AIR, CLIMATE, AND ENVIRONMENTAL IM-
PACTS OF CRYPTO-ASSET MINING: LEGISLA-
TIVE HEARING ON S. , THE CRYPTO-ASSET
ENVIRONMENTAL TRANSPARENCY ACT OF
2023

TUESDAY, MARCH 7, 2023

U.S. SENATE,
COMMITTEE ON ENVIRONMENT AND PUBLIC WORKS,
SUBCOMMITTEE ON CLEAN AIR, CLIMATE,
AND NUCLEAR SAFETY,
Washington, DC.

The subcommittee met, pursuant to notice, at 2:35 p.m. in room
406, Dirksen Senate Office Building, Hon. Edward Markey (chair-
man of the subcommittee) presiding.

Present: Senators Markey, Ricketts, Carper, Whitehouse, Lum-
mis.

OPENING STATEMENT OF HON. EDWARD MARKEY,
U.S. SENATOR FROM THE STATE OF MASSACHUSETTS

Senator MARKEY. Good afternoon, everyone. I am pleased to call
the Subcommittee on Clean Air, Climate, and Nuclear Safety to
order for a legislative hearing on the Crypto-Asset Environmental
Transparency Act, which I have introduced along with Senator
Merkley and Senator Sanders.

This is our first subcommittee hearing of the year, so Senator
Ricketts and I are going to begin, as they say in Casablanca, a
beautiful relationship over the next 2 years.

[Laughter.]

Senator MARKEY. We are looking forward, of course, to working
with Senator Carper and Senator Capito as well. We are looking
forward to partnering with them and their extremely helpful staff.
Over the course of the next 2 years, there will be many important
issues that we will be asked to consider.

We welcome our witnesses. We appreciate your willingness to ap-
pear today.

Today is going to be the first Senate hearing ever held on the en-
vironmental impacts of crypto-mining. They may be mining digital
assets, but their activities have real-world consequences. This is an
emergency, an urgent issue. Congress needs to be proactive and re-
active in tackling it.

The market size of the global crypto-mining industry was esti-
mated at $2 billion in 2022, more than one-third of which is in the
United States. That industry is forecast to nearly quadruple over
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the next 10 years, which means its threats to our environment,
health, communities, and climate are set to explode.

Bitcoin mining consumes as much power globally each year as
the entire Swedish economy. In the United States, carbon dioxide
emissions from Bitcoin mining are equivalent to the annual emis-
sions from as many as 7.5 million gasoline-powered cars. Right
now, Bitcoin mining in the United States uses as much power as
we need to light every single home in our Country. That demand
on our grid is only going to grow.

That is an amazing number, that Bitcoin alone consumes as
much electricity as every light on in our Country every day. We
face an urgent climate crisis, which the Biden Administration has
committed to addressing by reducing greenhouse gases by 50 per-
cent by 2030. We know we need to tackle emissions from many dif-
ferent sectors of our economy, and I am sure we will have hearings
on these sectors as well.

Our first hearing is focusing on the crypto-mining industry, be-
cause it deserves the spotlight. It has grown explosively in the
United States over the past 2 years. It is extremely energy inten-
sive. We have seen it harm the general public while enabling the
creation of heavily concentrated wealth in our Country.

We are not here to debate the pros and cons economically of
crypto currency. We are here to discuss what the impacts are envi-
ronmentally in our society and what we can do to reduce its im-
pact. As our expert witnesses will explain, Bitcoin was the first-
ever crypto asset, and relies on a process known as proof-of-work
mining. Crypto miners use large banks of computers that suck up
huge amounts of energy to run computations and are awarded new
Bitcoins as a result.

Every 10 minutes, a miner will generate Bitcoins a reward that
are currently worth nearly $140,000. As the value of Bitcoin in-
creases, there is more incentive to run more computers, consume
more energy and mine more Bitcoins. It is an energy arms race for
the digital era.

Bitcoin miners have already had a direct impact on our climate
by bringing mothballed coal-and gas-fired power plants back online
to power their operations. It is more than just climate issues. Min-
ing equipment creates significant amounts of electronic waste. Min-
ing requires huge amounts of water for cooling and power genera-
tion. Residents from across the Country have provided me with tes-
timony of devastating noise pollution from neighboring Bitcoin
mining facilities.

With an environmental impact like this, Bitcoin is more like dig-
ital coal than digital gold. The commodity is virtual, but the harm
is tangible. While the Bitcoin mining industry claims that they can
actually be a boon to the environment, saying that they can cap-
ture and burn vented methane to power their operations, or that
they can actually improve grid stability, we do not have the trans-
parency which we need to vet those arguments to see if that asser-
tion is true.

We do have real-world examples of how the industry is already
creating real consequences for communities. That is why we are
here. The Crypto-Asset Environmental Transparency Act would
mandate a detailed EPA-led study of the environmental impacts of
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crypto mining. The Act would also require crypto miners to report
their carbon dioxide emissions under the EPA’s Greenhouse Gas
Reporting program.

The people who profit from Bitcoin mining can not be left to
grade their own homework. A take-home exam that you grade
yourself almost always gets an A, that is just human nature at
work. So we need someone to check that work. We need inde-
pendent, trustworthy, and accurate statistics, so that homework
gets a grade that is independent.

I look forward to discussing how the study and reporting in my
Crypto-Asset Environmental Transparency Act can help inform
Congress and the general public about these emerging issues. All
I can say is I am glad we are going to be able to have an active
subcommittee this year. I am looking forward to partnering with
the Ranking Member on the subcommittee, Senator Rickets. At this
point, I would love to recognize you for your opening statement.

OPENING STATEMENT OF HON. PETE RICKETTS,
U.S. SENATOR FROM THE STATE OF NEBRASKA

Senator RICKETTS. Thank you very much, Mr. Chairman, and
thank you for calling this subcommittee hearing. I am grateful for
the opportunity to be the Ranking Member on the Subcommittee
for Clean Air, Climate, and Nuclear Safety.

I look forward to working with you and the other members as
well, members on each side of the aisle in EPW. I understand that
you had a very successful last year with a lot of bipartisan legisla-
tion coming out.

I also want to welcome our witnesses that are joining us here
today. I appreciate you all taking your time to be able to be here.
Especially I would like to recognize Courtney Dentlinger, who
made the trip from Nebraska to come and testify. She works for
Nebraska Public Power District. You may not know this, but Ne-
braska is one of the only, well, I think we are the only public power
State left in the Country, completely a public power State.

During my tenure as Governor, Ms. Dentlinger actually led our
Department of Economic Development. She was so good at her job
that we actually won two Governors Cups for the most economic
development projects per capita of any State in the Country, which
not only was great for us back then, but she also knows a lot, she
is an excellent choice to talk about how to market Nebraska both
nationally and globally, as she helped us win those Governors Cups
and helped develop job opportunities in Nebraska.

So today we are here to discuss an emerging industry, crypto-
asset mining. I am particularly interested in this topic as to wheth-
er this industry could result in more economic development for the
State of Nebraska and across the Country. While crypto-asset min-
ing may be a relatively new topic for the Environment and Public
Works Committee, it 1s actually not my first time interacting on
this topic and the crypto-economy. When I was Governor the Ne-
braska legislature passed and I signed a Nebraska Fiscal Innova-
tion Act into law. This law provided an avenue for financial institu-
tions to invest in our State and benefit from this emerging sector.

According to CNBC, my home State of Nebraska was actually
named the No. 1 State for developing a crypto economy in 2022. I
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am proud that new businesses and new job opportunities related
to the crypto-currency industry have either located in Nebraska, or
are considering coming to our State.

When businesses are looking for a place to open their doors, what
they are looking for is a business-friendly environment, some place
that they are being welcomed. They are looking for regions also
that can help them keep their costs low. For crypto asset mining,
a key variable of course, as the Chairman pointed out, is electricity,
one of the key variables of their operating costs.

That is one of the reasons that these businesses are choosing Ne-
braska. Our electricity rates are among the lowest in the Nation.
Nebraska’s average price for electricity per kilowatt hour in 2022
was just 9.84 cents.

In addition to favorable energy prices, the people in Nebraska
know best how to succeed by getting government out of the way.
That is one of the things I talked about, a business-friendly envi-
ronment.

So I am interested in hearing on this topic we are discussing
today about how we are treating one industry, the crypto-asset
mining, differently from other electricity consumers. Crypto-asset
mining is hardly alone in being an industry relying on large data
server banks. Finance, technology, government, academia, many
others use significant amounts of electricity to power their com-
puting needs.

We should be providing the tools for open competition in a free
market by not allowing politicians or bureaucrats in Washington,
DC. to pick winners and losers. When the Federal Government tar-
gets an industry it has caustic consequences, especially for an in-
dustry just beginning its development. Overreaching laws and reg-
ulations can drive emerging technologies overseas. That often goes
to countries that have fewer environmental regulations than the
United States, which means you are actually adding to greenhouse
gas emissions. This also means that we are losing jobs here in
America.

I look forward to hearing our witnesses’ testimony to explore dis-
cussions and opportunities related to crypto-asset mining. With
that, Mr. Chairman, it is a pleasure to be serving with you. I yield
back time to you.

Senator MARKEY. The feeling is mutual, thank you.

Thank you, Senator Ricketts. Now we are going to turn to our
esteemed panel of witnesses. We are going to hear them in order.
First, we will hear from Rob Altenburg. Mr. Altenburg is the Sen-
ior Director for Energy and Climate at Citizens for Pennsylvania’s
Future. Before that, he worked for the Pennsylvania Department
of Environmental Protection, studied law at Widener Common-
wealth Law School and he is also a combat engineer company in
the United States Army Reserve.

Next, we are going to hear from Dr. Anna Kelles. Dr. Kelles is
the Representative from New York State Assembly’s District 125.
Her district covers Tomkins County, where she was born. She
earned a dual bachelor’s degree in biology and environmental stud-
ies at Binghamton University, and a Ph.D. in nutritional epidemi-
ology from the University of North Carolina at Chapel Hill.
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Finally, we are going to hear from Courtney Dentlinger. Ms.
Dentlinger is the Vice President of Customer Services and External
Affairs at Nebraska Public Power District. She is a native of Battle
Creek, Nebraska. She earned a bachelor’s degree in political
science, international studies and Spanish from Wayne State Col-
lege and a juris doctorate from George Washington University here
in Washington, DC, in addition to all the very nice things that Sen-
ator Ricketts said about you.

We welcome all of you. Thank you for testifying, and we will now
in order recognize you for your opening statement. We will begin
with you, Mr. Altenburg.

STATEMENT OF ROB ALTENBURG, SENIOR DIRECTOR OF EN-
ERGY AND CLIMATE, CITIZENS FOR PENNSYLVANIA’S FU-
TURE

Mr. ALTENBURG. Thank you, Chairman Markey, Ranking Mem-
ber Ricketts, for having me here today. My name is Rob Altenburg.
I am the Senior Director of Energy and Climate at Citizens for
Pennsylvania’s Future. We are a membership-based non-profit en-
vironmental advocacy organization.

I have been working on energy and environmental issues for over
30 years. I am here today to share why I am concerned about
Bitcoin mining and other related proof-of-work crypto-currencies.
That requires a little bit of background.

First, for all its high-tech image, Bitcoin is based on a simple
idea that has been around since the 1980’s. It is called a block
chain. It is basically an accounting ledger where each page or block
records Bitcoin transactions.

Part of what keeps this ledger secure is that creating new blocks
is very, very difficult. Finding or mining a new block is a guessing
game where the odds of being correct are less than one chance in
a hundred billion trillion. Much, much lower odds than winning the
lottery.

The odds get worse the more miners join the race. The winner,
the first one to mine a valid block, is rewarded with newly mined
Blitcoin currently valued at over $140,000 with no prizes for second
place.

To be competitive, Bitcoin miners use racks of special purpose
computers that make trillions of guesses, hundreds of trillions of
guesses every second. Each of those computers uses more than
three times the amount of energy as the average household and a
single miner might run tens of thousands of them 24-7. Altogether,
Bitcoin consumes more energy, more electricity than 80 percent of
our States and more than many entire countries.

Bitcoin is wasteful by design. This sort of waste just is not nec-
essary. Bitcoin’s guessing game system called proof-of-work is es-
sentially crypto-currency version 1.0. Newer versions accomplish
the same thing faster and cheaper. Ethereum, for example, recently
converted to a newer proof-of-stake system, and it can do every-
thing Bitcoin can do and more while using just a fraction of the en-
ergy.

For now, though, Bitcoin’s system is still dominant. The enor-
mous amount of energy it wastes must come from somewhere. In
Pennsylvania, we are seeing that on the ground.



6

In 2021, one company announced plans to purchase three waste
coal-fired power plants, and install up to 57,000 miners. They al-
ready have two of these plants in operation. Waste coal is a prob-
lematic fuel to say the least. As the name implies, it has low en-
ergy value compared to ordinary coal, so plants need to burn even
more to generate the same amount of electricity. In the process,
they emit more ozone precursors, fine particulates, acid gases,
heavy metals, and it is the second most carbon-intensive generation
next to residual fuel oil.

Just in January of last year, State inspectors found 10
megawatts worth of generation have literally been plugged into
fracked gas wellheads, and they were using the gas to mine Bitcoin
without obtaining any permits. This sort of mining is increasing,
but without clear reporting requirements, it is impossible to know
which or how many of Pennsylvania’s thousands of fracked gas
wells are being used in this way. Media reports and even permit
applications are sporadic, and even where there are reports, miners
may call themselves data centers and not mention Bitcoin at all.

In addition to the problem from drilling and fracking, Bitcoin
mining also causes noise pollution. The sound of these operations
has been compared to the whine of a giant dentist’s drill or a jet
engine that never stops. In some cases, it can be heard for over a
mile away. More than just an annoying nuisance that lowers prop-
erty values, persistent noise pollution has been shown to cause
health problems for both people and wildlife.

It is not just burning fossil fuels directly that is the problem. In
Pennsylvania, we are seeing Bitcoin operations at nuclear power
plants. The operators claim this is carbon—free energy, but that
does not tell the whole story. We do not have a surplus of clean
carbon-free energy on our grid. So when carbon-free energy is di-
verted from powering our grid to wasteful cryptocurrency, some-
thing has to make up the difference, and that is often fossil fuels.

Bitcoin mining is bad for public health and the environment. It
is bad for the power grid and our wallets as well. Miners claim that
they can easily pause operations when the grid needs power, but
that only happens when the electricity is worth more than the
Bitcoins. Essentially, we are linking our electricity prices to the
volatility of the Bitcoin market, and that is a terrible idea.

Worse yet, by wasting the cheap electricity on Bitcoin mining,
wholesale prices go up for everybody else. In short, Bitcoin mining
is wasteful by design, and waste is never good. Thank you.

[The prepared statement of Mr. Altenburg follows:]
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HEARING BEFORE THE UNITED STATES SENATE
CLEAN AIR, CLIMATE, AND NUCLEAR SAFETY SUBCOMMITTEE
ON THE CRYPTO-ASSET ENVIRONMENTAL TRANSPARENCY ACT

March 7, 2023

Testimony of Robert Altenburg,
Senior Director for Energy and Climate,
Citizens For Pennsylvania’s Future (PennFuture)

Thank you, Chairman Markey, Ranking Member Ricketts, and members of the committee, for
the opportunity to testify today in support of the Crypto-Asset Environmental Transparency Act.
My name is Robert Altenburg, and I am the Senior Director for Energy and Climate at Citizens
for Pennsylvania’s Future (PennFuture). We are a nonprofit environmental advocacy
organization with offices across Pennsylvania that is committed to leading the transition to a
clean energy economy in Pennsylvania and beyond.

I've worked at PennFuture since 2014 and, before that, spent nearly 22 years at the Pennsylvania
Department of Environmental Protection working in both the Bureau of Air Quality and the
Policy Office on a wide range of issues impacting air poltlution and energy. In the last few years,
I’ve been following the growth of Bitcoin and other proof-of-work cryptocurrency operations
with significant concern.

L Introduction:
What is proof-of-work mining, and why it is a problem?

Bitcoin', and blockchain technology in general, is based on a very simple mathematical tool
called a “hash”. In practice, this is just a bit of computer code that, given any data, returns a
number that represents a unique digital fingerprint.? While this hash helps keep the system
secure, Bitcoin’s implementation requires an enormous number of unnecessary hash calculations
and that ultimately wastes energy.

Using a tool like a hash to fingerprint pages of a financial ledger, or similar data, can make it
more difficult for someone to alter records, but only if copies of the fingerprints are kept
somewhere secure, otherwise, a bad actor could alter the copies of the fingerprints too. Rather
than rely on trusted third parties, like the government or a corporation, to keep everything secure,
blockchains solve this problem by having each page of the ledger, or “block” of data, contain the
fingerprint of the prior page. To change one piece of data on such a blockchain, the bad actor
would need to change all the subsequent blocks. The harder that is to do, the more resistant the
data is to manipulation.

1S, Nakamoto, Bitcoin: A Peer-to-Peer Electronic Cash System, (2008} (gvailable at:
https.//www.bitcoin.com/satoshi-archive/whitepaper/}

2 Specifically, SHA-256, defined at: Nat’t. Inst. of Standards and Technology, FIPS PUB 202 {Aug 2015} (available at:
http://dx.doi.org/10.6028/NIST.FIPS.202).
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Each blockchain sets its own rules, or “consensus mechanism”, that allows everyone to validate
and agree when new blocks are added. Because new Bitcoins are created every time a block is
added to its blockchain, the consensus mechanism also must be rate-limited to avoid hyper-
inflation that would devalue the cryptocurrency. To accomplish this, Bitcoin’s creator chose to
use a very simple consensus mechanism that is now called “proof-of-work”.

Essentially, prospective Bitcoin miners® combine proposed transactions they want to include in
with the hash (fingerprint) of the prior block, and some assorted boilerplate information, into a
new potential block and calculate its hash. For this new block to be valid and accepted by the rest
of the network, that hash must be a low-enough number. Exactly how low depends on how many
other people are trying to create blocks—the system changes this target hash periodically adjust
its difficulty and ensure new blocks are generated roughly every ten minutes no matter how
much computer power is used to mine. Right now, the odds of any one prospective block being
valid are less than one chance in a hundred billion trillion. If the potential block is no good, the
miner must start the process again.

To improve their odds, miners need to test as many potential blocks as possible, but this is also a
race. The first miner to find a valid block currently is rewarded with 6.25 new Bitcoin, worth
around $145,000, plus any transaction fees. All the other miners get nothing for their effort and
start again from scratch to find the next block.

Because the chances of finding a valid block are incredibly low and the stakes are high, miners
buy special-purpose computers called Application Specific Integrated Circuits (ASICS) that can
each calculate around a hundred trillion of these hashes every second. But, in the process, they
use a lot of energy. A single ASIC these days uses around three times as much electricity as an
average household, and a single mining operation may use tens-of-thousands of these devices in
massive racks.

Combined, the entire Bitcoin mining network uses over a hundred trillion watt-hours each year?.
That is more electricity than we consume in about 80 percent of our states, and more than many
entire countries.

For Bitcoin, wasting this much energy is part of the design, but it’s just not necessary. We can
think of proof-of-work as “Version 1.0” and, like many products, newer innovations have been
developed to accomplish the same things faster and cheaper.

In this case, non-proof-of-work blockchain systems have been successfully operating for over ten
years® and, in many cases, these alternate systems offer more capabilities than the Bitcoin
blockchain while having a tiny fraction of the energy demand.

® Calling the process of creating new Bitcoins “mining” and the creators “miners” is based on an analogy to gold
mining {See: S. Nakamoto, at 4.)

4 Cambridge Bitcoin Energy Consumption Index {(available at: https://ccaf.io/cbecifindex).

% Peercoin implemented a proof-of-stake system in 2012.
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1L Bitcoin Mining is Causing Increased Pollution

With no specific reporting requirements and inconsistent permitting, we often rely on media
reports, or reports from residents, to discover new Bitcoin mining operations. What we have
seen, however, represents a disturbing trend.

Waste coal

In July of 2021 a company by the name of Stronghold Digital Mining (Stronghold) filed an S-1
report with the Securities and Exchange Commission (SEC) disclosing plans to purchase three
waste coal fired power plants and install 57,000 Application Specific Integrated Circuits (ASICs)
dedicated to mining bitcoin. To date, Stronghold has purchased the 94-megawatt (MW)
circulating fluidized bed (CFB) Scrubgrass power plant in Venango County and the 94 MW
Panther Creek CFB facility in Carbon County. Strongholds initial plans also contemplated the
purchase a third facility bringing their total generating capacity to 300MW ¢ As of March 24,
2022, the company operated approximately 20,500 pieces of mining hardware and purchase
agreements in place for an additional 29,400 miners.

Waste coal is a low-energy-value product that, before environmental restrictions were passed,
was often dumped in piles near mining sites. Pennsylvania has approximately 840 such sites and
operators such as Stronghold claim that burning it for energy is environmentally beneficial
because it encourages the removal of these piles, and the waste ash can be used for fill and
reclamation projects. Despite these claims, burning waste coal is still just burning fossil fuel and
results in the emissions of significant amounts of air pollution including ozone precursors, fine
particulates, acid gasses, heavy metals, and vast amounts of carbon pollution. The impacts of
increased air pollution should not be ignored—particularly at these sites, since the Scrubgrass
plant is located within ten miles of a designated Environmental Justice area and the Panther
Creek plant is within three miles of such an area.

Burning a low-energy-value fuel source also requires subsidies to be profitable and the
Pennsylvania state legislature has provided significant incentives to burn polluting waste coal.
These incentives include $4/MWh from the Coal Refuse Reclamation tax credit and a claimed
$16/MWh from the Tier II Alternative Energy Portfolio Standard Program. Altogether,
Stronghold has claimed 60 percent of their generation costs will be covered by subsidies from
taxpayers and ratepayers.”

Burning waste coal to generate electricity for bitcoin mining is one of the worst choices
available. According to EIA data®, Pennsylvania’s waste-coal fired power plants had average
CO2 emissions of over 2,760 pounds per megawatt-hour making them the second most carbon-
intensive fuel behind residual fuel oil. This effect is compounded because facilities used to mine
Bitcoin are operating at significantly higher capacity factors than plants suppling energy to the
grid and Pennsylvania has nine other such facilities where mining could expand. There are better,
safer, and in many cases cheaper ways to clean up waste coal than burning it for Bitcoin mining.

§ Stronghold Digital Mining, SEC Form 10-k, (filed Mar. 29, 2022).
7 Stronghold Digital Mining, SEC Form S-1, {filed Jul. 27, 2021).
# US EIA, Emissions by Plant and Region, 2020 {avdilable at: https.//www.eig.gov/electricity/data/emissions/)
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For example, in some cases waste piles have been stabilized by planting American beachgrass.”
In other cases, it may be a better option to remove the material and dispose of it in an
appropriately permitted facility.

Fracked gas

Pennsylvania is already seeing methane gas fired generators being installed directly at fracked
gas well sites and, in certain market conditions these facilities could see significantly more
revenue that would be obtained selling the gas on the wholesale market. Assuming no action by
regulators, this would be expected to raise wholesale prices for methane gas which we currently
rely on for 53% of their electricity generation and a significant portion of home heating. In
addition to the consumer impacts, methane is 86 times more potent a greenhouse gas than carbon
dioxide over a 20-year period, so any leakage from these operations would also be particularly
dangerous for our climate.

In January of 2022, inspectors from the Pennsylvania Department of Environmental Protection
(DEP) found 30 methane-gas-fired generators with an estimated capacity of more than 10MW at
the Hegarty A well operated by Big Dog Energy, LLC and located in Clearfield County, PA
within two miles of a designated Environmental Justice area. These generators were installed
without authorization from the DEP in violation of Pennsylvania regulations and the resulting
energy was being used to mine bitcoin.

While the DEP issued a Notice of Violation (NOV) for this operation', it is unknown how many
of Pennsylvania’s many thousands of methane gas wells~many in rural and low-income areas—
are hosting similar mining projects. Big Dog Energy alone has 38 other active well permits
across Pennsylvania !

In addition to Big Dog Energy, another company, Pin Oak Energy, has purchased a midstream
gathering system capable of 25,000 MMBtu/day. Given available ASIC mining hardware, that
could represent fifteen to twenty thousand miners, and again, there are questions as to whether
the required air quality permits have been obtained.!?

Finally, in late 2022, Diversified Production LLC applied for an air quality plan approval to
install five methane-gas fired generators to support bitcoin mining operation in Elk County,
PA.!® This site is particularly problematic as it is in a region known as the Pennsylvania Wilds—
a rural area that heavily depends on nature tourism, and the impacts of the noise from this facility
on wildlife has not, to our knowledge, been considered.

¥ R. Glennon, S. DePue, Succession on a Coal Mine Gob Pile Stabilized with ‘Cape’ American Beachgrass {ovailable
at: http://fwww.energyjustice.net/coal/wastecoal/beachgrass)

10 pA DEP, Notice of Violation to Big Dog Energy, LLC., (Jan. 7, 2022).

11 pA DEP, eFacts information system (available at:

https.//www.ahs.dep.pa.gov/eFACTS Web/default.aspx/default.aspx)

2 B, Stockman, PA DEP Looking into Pin Oak Bitcoin Mine in Ridgeway Township, Ridgeway Record (Mar. 21, 2022)
{available at: https.//www.ridgwayrecord.com/news/pa-dep-looking-into-pin-oak-bitcoin-mine-in-ridgway-
township/article_5713036¢-b136-11ec-bb37-2f666479782b.htmi).

3 Plan Approval Application 24-00195A, 52 Pa.B. 7143 (Nov 19, 2022),
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Nuclear

In August of 2021, Talen Energy Corp. announced a joint venture with TeraWulf Inc. that would
result in the construction of the 180MW Nautilus Cryptomine bitcoin mining facility adjacent to
the Susquehanna nuclear power generating station in Columbia County, Pennsylvania.'* It has
since been reported that this facility will benefit from significant state subsidies in the form of
Pennsylvania’s datacenter tax exemption.'

While claims are made that this will use carbon-free nuclear generation, we reject any suggestion
that this is environmentally neutral. In 2020, nuclear generation was responsible for more than 33
percent of Pennsylvania’s energy generation and represented more than 92 percent of the carbon
free energy generated. Diverting carbon free energy to wasteful Bitcoin mining virtually
guarantees that demand will be backfilled with fossil resources.

Given Pennsylvania’s grid mix, diverting 180MW of carbon free generation from the grid could
result in over one million tons of additional carbon pollution per year, in addition to thousands of
tons of NOx and other dangerous air pollutants.

IIl.  Wasting Energy on Proof-of-Work Mining Causes Additional Problems
Bitcoin mining operations are likely to raise wholesale electricity prices.

While most of the large Bitcoin mining operations in Pennsylvania are operating “behind the
meter” and not drawing power from the wholesale power grid, there are still potential impacts for
energy prices and reliability.

To the extent that miners are using electricity that would otherwise flow to the grid, that energy
would, by definition, have been priced below PIM’s market clearing price. By diverting that
energy into wasteful Bitcoin mining, the energy markets will clear at a higher price. These
increases in wholesale prices may ultimately be absorbed by consumers.

The claim that miners could provide a service to the grid as a source of interruptible load is
highly suspect. Given current Bitcoin prices and network conditions, miners using competitive
hardware can gross more than $100 per MWh. !¢ According to PYM’s Market Monitor!”, average
monthly wholesale prices in 2021 never exceeded $92/MWh and averaged considerably less.
That suggests that there are limited situations where miners would voluntarily curtail their
demand because of price concerns. On the contrary, this makes it very likely that Bitcoin mining
operations could be the marginal demand that sets an elevated price for the rest of the grid.

14 press Release, Talen Energy Corp. announces Bitcoin Mining Joint Venture with TeraWulf Inc. (Aug. 3, 2021)

15 Caruso, S., Pa. passed o tax break for data centers. Now crypto-miners gre taking advantage, Penn-Capital Star,
{Mar. 13, 2022).

% See Miner hardware profitability calculations at https://minerstat.com/coin/BTC/profitability.

¥ Monitoring Analytics, Components of PYM Price, 2021, {April 12, 2022} (available at:
https.//www.monitoringanalytics.com/data/pjm_price shtmi).
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Bitcoin mining does not help clean energy.

A similar strawman argument is to claim that mining Bitcoin could “absorb wasted clean
energy.” Again, this assumes that the only option is waste and Bitcoin mining is a viable
alternative—neither is likely true.

In certain scenarios, energy markets have shown a “duck curve” where high solar generation has
driven prices very low—sometimes even negative—for short periods in the mid-day period
before ramping up sharply later in the day. This can be addressed in different ways, including
increased investment in transmission allowing power to be wheeled to where there is demand,
and increased storage allowing the excess energy to be used later.

1t's unlikely Bitcoin will do anything to alleviate this issue. First, one of the reasons Bitcoin
miners gravitate to more expensive fossil fuels rather than clean renewable generation is because
24/7 operations at high-capacity factors is more profitable. This is driven both by the nature of
proof-of-work mining pools where increased hash rates directly translate to increased profits.
(Other factors include the relatively short competitive life of ASIC hardware and the extreme
market volatility ) It is highly unlikely that miners will invest a significant amount of money in
mining hardware and let it sit idle until the energy grid “needs” their load.

It's far more likely that these mining operations will burn fossil fuels for energy to support their
24/7 operations and only curtail that generation and buy from the grid when price signals favor
doing so. While there may be rare cases when this might keep grid prices from going negative,
that will come at a significant cost. In normal operation, the marginal cost of the Bitcoin miner’s
behind-the-meter generation will become a floor price for the market and have the effect of
raising average wholesale prices for everyone while continuing poliuting combustion.

Bitcoin mining isn’t a solution to the problem of flared methane gas.

A recent claim noted that using methane gas for mining Bitcoin is a “better” choice than flaring
it, but that is yet another strawman argument. An even better choice is investing in energy
efficiency, electrification, and clean renewable generation, so we avoid the emissions and risk
associated with extracting the fossil fuels in the first place.

The next logical question is why is there such an excess of flared gas? The 2016 New Source
Performance Standards (NSPS)'# for oil and gas require that many wells utilize reduced
emissions completions where gas is either captured and used for some productive purpose or
reinjected. Those same standards will also often require low-bleed pneumatic controllers or other
technology that further reduces the amount of potentially vented gas. Where flaring is allowed,
this tends to be for a limited time and only for a limited number of wells.

Before claiming proof-of-work mining is a solution, we should first be sure the problem is well
understood. Using flared methane gas for Bitcoin presupposes that capture of the gas be
technically feasible and that enough gas is available that it is economical to use. Assuming that is
the case, the question then is why is it not already being captured? The implication is that

18 See: 40 CFR 60.5360 et seq. (published: 81 Fed. Reg. 35824 {iun. 3, 2016}}
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regulators are allowing oil and gas operators to opt-out capturing the gas for financial reasons.
Such exemption forces the citizens to absorb the risk and damage from the polluting industry and
acts as a subsidy encouraging poliution. If polluting industries were, instead, required to
internalize the costs of their waste, flaring would be less of a problem.

Proof-of-work cryptomining hardware is not energy efficient.

Bitcoin advocates have also attempted to distract from criticism of Bitcoin’s enormous energy
demand with red herring arguments. One example raised at a 2022 Congressional hearing'® was
the claim that because the ASICs used for mining are highly optimized for hashing blocks of
data, they are more efficient—or less energy intensive—than general-purpose computers used in
conventional datacenters.

While an ASIC may be the least energy intensive tool available to calculate more than 100
trillion hashes in one second, that cannot be considered an efficient process if an alternate
methodology exists that avoids the need to calculate trillions of hashes in the first place. In much
the same way, using a single enormous mining truck may be the best way to move 400 tons of
dirt, but if the desired results don’t require moving dirt at all, the efficiency of the truck is
irrelevant.

We also note that ASIC hardware has an extremely limited useful life before it becomes obsolete
e-waste. Hardware that was introduced just two or three years ago is often impossible to operate
profitably and even newer hardware may be replaced and discarded in favor of the latest and
most competitive equipment.

At a time when semiconductor shortages are contributing to higher consumer prices, this
wasteful hardware cycle to proliferate is a particularly bad policy choice that disproportionately
impacts low- and moderate-income families.

IV.  Conclusion and Policy Recommendations
Reporting and quantifying the problem is essential.
In our discussions with regulators, we often find that they are unable to say with any degree of
confidence where proof-of-work mining is happening. Even where permit-applications or local
media stories indicate a project is being developed, it may be reported as a “datacenter” or other
generic term not associated with crypto-mining. In this regard, the reporting provisions in
Senator Markey’s Crypto-Asset Environmental Transparency Act are an essential step.

We should use the best available technology to reduce pollution and protect public health.

State and federal laws to combat air pollution often incorporate the principle that, before an
industrial source is allowed to dump its waste into our air, it first must ensure it’s using the best

9 .S, House Committee on Energy and Commerce Hearing, Cleaning Up Cryptocurrency: The Energy Impacts of
Bitcoin, {Jan. 20, 2022).
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technology available to reduce its emissions. Blockchain technology and crypto-currencies
should be no exception and cleaner alternatives than proof-of-work mining are available.

Noise pollution must be systematically addressed.

In establishing a federal noise abatement program in the early 1970’s, the EPA stated that “Noise
differs from most other environmental pollutants in one very important aspect—the knowledge
and technology exists now to control almost every indoor and outdoor noise problem” In spite
of this, one of the chief areas of concern we hear regarding crypto-mining is the loud and
ceaseless noise created by these operations.?! Relying on local governments and public nuisance
claims has not been effective to stop these operations—particularly in rural areas where the
impact may be most acute on wildlife.

4}.5, EPA, EPA’s Noise Abatement Program (May 19, 1971).
% Vipal Monga, Bitcoin Mining Noise Drives Neighbors Nuts, Wall Street Journal, (Nov, 12, 2021).
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Senator MARKEY. Thank you, Mr. Altenburg.
Dr. Kelles, you are up.

STATEMENT OF HON. ANNA R. KELLES, PH.D., ASSEMBLY
MEMBER, NEW YORK STATE ASSEMBLY, 125TH DISTRICT

Ms. KELLES. So wonderful to be here today, thank you.

I would like to voice my support for Senator Markey’s Crypto-
Asset Environmental Transparency Act as the representative of the
125th New York Assembly District.

The environmental and socioeconomic impacts of expanding
proof-of-work based crypto-currency mining will continue to have
devastating environmental and socioeconomic consequences. It is
estimated that cryptocurrency mining facilities for the proof-of-
work based currency, Bitcoin, used more energy than all the proc-
essing for Google, Amazon, and Facebook combined, more than all
the data centers globally combined, and more energy than all the
solar panels that exist globally.

In fact, according to Digiconomist, one Bitcoin transaction re-
quires approximately 860 kilowatt hours. This is equal to the en-
ergy needed to power the average U.S. household for 1 month.
Given that a cryptocurrency mining operation creates minimal jobs,
for example, a large U.S. operation of 100,000 ASIC processors em-
ploys 40 staff per shift, yet a year ago made $2 million per day.
Profits for a cryptocurrency mining company are thus limited not
by labor costs, but rather by the cost of electricity.

As one of the solutions for cheap energy, cryptocurrency mining
companies work to reopen retired fossil fuel power plants like the
large-scale facility called Greenidge, in Dresden, New York, on Sen-
eca lake. An environment with moderate temperatures, clean air,
and abundant fresh free water for cooling have made New York an
ideal location for cryptocurrency mining companies.

In the Finger Lakes, Greenidge provides service directly to the
cryptocurrency mining operation on their property, maximizing
their State permit-allowed GHG emissions and increasing local air
pollution, including nitrogen oxide and sulfur dioxide. Due to the
frequent replacement of cryptocurrency mining processors, the fa-
cility has also created a notable amount of electronic waste.

Facilities like Greenidge also negatively impact aquatic life due
to the large quantities of water withdrawn from freshwater bodies
to cool the electrical generation systems and the large-scale com-
puter processor rings. Water is removed at temperatures of 40 to
50 degrees and released back at temperatures of up to 108 degrees,
killing thousands of fish every year, and increasing the risk of
harmful algal bloom outbreaks that are toxic for both wildlife and
humans.

Gas-fueled power plants also affect the health and quality of life
in surrounding neighborhoods. Emission of hazardous air pollut-
ants are known to cause asthma, heart attacks, strokes, reproduc-
tive damage and preterm birth. These public health impacts are
most acutely felt in environmental justice communities.

Noise pollution is another significant concern for residents in
towns across the Country who have stacks of consolidated mining
rigs in open fields or mining warehouses in their community. The
long waves of low-frequency noise ravel for miles around the
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cryptocurrency mining facility and are often characterized as
sounding like jet engines.

In addition, according to a Berkeley Haas working paper, the
power demands of cryptocurrency mining operations in upstate
New York push up annual electric bills by about $165 million for
small businesses, and $79 million for individuals, with little or no
local economic benefit.

Although communities hosting cryptocurrency mining facilities
experience few economic benefits due to minimal job creation and
profits going to non-local corporate investors, these facilities can
threaten other critical industries. In the Finger Lakes, for example,
the $3 billion annual tourism industry that employs over 65,000
people and relies on the lakes and the natural environment is di-
rectly threatened by the polluting activity of Greenidge.

With respect to meet our climate goals, large scale
cryptocurrency mining in New York State is significantly increas-
ing the State’s total base energy demand on the grid, putting fur-
ther pressure on our need for a massive electrical line overhaul.
Due to the overall increase in base demand, some estimates sug-
gest we need to increase our wind and solar infrastructure develop-
ment goals by over 60 percent to meet our State climate goals just
with the existing in-development and proposed cryptocurrency min-
ing operations in New York.

Other forms of validation, such as proof-of-State, utilize far less
energy. For example, Ethereum recently transited to proof-of-State,
resulting in a total immediate energy consumption reduction of
over 99.9 percent.

Please pass the Crypto-Asset Environmental Transparency Act.
We must carefully study the environmental and grid impacts of
cryptocurrency mining methods, such as proof-of-work mining, and
implement appropriate statutes and regulations to prevent the
damage it is doing and will continue to do to our public health and
environment.

Thank you.

[The prepared statement of Ms. Kelles follows:]
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Hearing Before the Clean Air, Climate, and Nuclear Safety Subcommittee on the Crypto-Asset
Environmental Transparency Act

March 7, 2023

Testimony of Dr Anna Kelles, representative of the 125th New York Assembly District

Dear Senators Markey and Ricketts,

I write to voice my support for Senator Markey’s “Crypto-Asset Environmental Transparency
Act” as the representative of the 125" New York Assembly District. The environmental and
socioeconomic impacts of expanding Proof-of-Work based cryptocurrency mining will continue
to have devastating environmental and socioeconomic consequences on my constituents and the
world.

There are two ways to grow wealth in the cryptocurrency space. One is to buy, sell, and investin
cryptocurrencies in digital exchanges like Coinbase, Binance, Kraken, Gemini and many others.
This is most parallel to exchanges for stocks, bonds, and dividends like the Wallstreet exchange.
Each exchange has its rules including fees they collect for all transactions. The second way to
grow wealth is to become a validator of those transactions and mine or win coin in exchange for
validating blocks of transactions. One method of validation, called Proof-of-Work, was the first
to be established with the launch of the first mainstream cryptocurrency Bitcoin and is by far the
most energy intensive and therefore environmentally harmful. With enough vertical integration
and consolidation, however, mining or winning coin can be cheaper than buying it and is
therefore highly attractive for investors.

In the early years of cryptocurrency mining starting in 2009, miners were almost exclusively
what we call “boutique miners,” individuals who have a few computers in their homes or small
business owners who had a small operation added to their business. However, as the value of
Bitcoin rose more miners entered the market. A miner’s competitive advantage to win Bitcoin
for their effort of validating blocks of transactions is based exclusively on having more
computers using the newest cryptomining processing technology. Today most small scale
boutique miners have been edged out by the giants in the industry.

In an article published earlier this year titled, “Is Crypto Mining Still Profitable in 2023?” the
author notes, “The mining market is dominated by large companies who secure large warehouse
facilities to house their army of ASIC mining rigs. Some of these companies might run mining
pools that smaller miners can contribute to in order to get a piece of some block rewards in
exchange for a small fee. This is all to say that today, mining Bitcoin as an individual is rarely
profitable unless someone has access to extra low-cost electricity and affordable equipment.”
This is the main reason that cryptocurrency mining as an industry has not only become harder to
access for traditional marginalized populations, but has also led to cryptocurrency like Bitcoin
being one of the most consolidated currencies in the world, with 0.01% of Bitcoin accounts
owning about 27% of all Bitcoin.
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Proof-of-work data-processing efforts of cryptomining facilities require thousands of times more
electricity than an average residential and commercial customer. It is estimated that
cryptomining facilities for Bitcoin alone use more energy than all the processing for Google,
Amazon, and Facebook combined, more than all the data centers globally combined, and more
energy than all the solar panels that exist globally. In fact, according to Digiconomist, one
Bitcoin transaction requires approximately 880 kWh. This is equal to the energy needed to power
the average US household for 30 days.

Given that a cryptocurrency mining operation creates minimal jobs (e.g. one of the largest
operations in the US has 120 staff for 100,000 ASIC miners with only 40 staff on duty per shift,
despite a daily profit as of a year ago of $2 million per day), profits for a cryptomining company
are limited not by labor costs like a majority of existing global industries. As a result, profits are
limited by the cost of electricity.

Up until 2021, China was the hotbed of cryptocurrency mining, hosting over 75% of all
cryptomining worldwide. Not only is there abundant hydroelectric but electricity prices are
constrained by the government rather than fluctuating with demand. In 2021, due to
environmental concerns and the opportunity costs to other industries of the higher energy
demand of cryptocurrency mining, China banned the industry.

After the Chinese government banned bitcoin mining and trading to reach their greenhouse gas
reduction goals, Bitcoin mining facilities went on the hunt for cheap electricity, including here in
the US.

As one of the solutions for cheap energy, cryptomining companies worked to reopen dormant
and retired fossil fuel plants like the large scale facility called Greenidge, in Dresden, NY on
Seneca Lake. An environment with moderate temperatures, clean air with low particulate levels,
abundant free fresh water for cooling, high availability of dormant fossil fuel power plants, and
loopholes in regulatory and statutory structure have made New York an ideal location for
cryptocurrency mining companies. Mining companies are buying retired or dormant electrical
generating facilities that have outlived their viability in the wholesale electricity markets and are
restarting operations under outdated certificates that do not account for the permitting standards
applied to new, more efficient facilities to serve blockchain transaction authentication operations.

In the Finger Lakes, Greenidge Generation Station (Greenidge) provides service directly to the
cryptomining operation on their property, entirely bypassing the grid and thus evading oversight
by the Public Service Commission. This “behind-the-meter” power generation with outdated,
inefficient technology has allowed Greenidge to perform cryptocurrency operations at the
highest possible GHG emission rate, running at only 13% capacity and resulting in a ten-fold
increase in emissions from the last time the facility was in use as a coal-fired plant. In addition to
the harmful pollutants emitted by fossil fuel combustion at plants, such as nitrogen oxides (NOx)
and sulfur dioxide (SO2), frequent replacement of supercomputers has created a profound
amount of electronic waste much of which is ending up in landfills throughout the world.

Furthermore, these facilities negatively impact aquatic life due to the large quantities of water
withdrawn from regional freshwater streams and lakes to be utilized in cooling systems for both
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generating electricity from the power plant and to cool the consolidated computer systems from
the massive heat generation of the 24-hour operation of over 30,000 miners. The circulating
water is returned to water bodies at significantly higher temperatures than the water withdrawn,
killing thousands of fish every year and contributing to harmful algal bloom outbreaks that are
toxic for both wildlife and humans and have been on a rapid rise in all freshwater bodies across
NY state. Greenidge alone draws nearly 140 million gallons of water per day from Seneca Lake
for use in its cooling systems heating 40-50 degree water to up to 108 degrees.

Gas fueled power plants also affect the health and quality of life in surrounding neighborhoods.
Emission of hazardous air pollutants from the power plants are known to cause asthma, heart
attacks, strokes, reproductive damage, and preterm birth. These public health impacts are most
acutely felt in environmental justice communities and vulnerable populations including children,
developing fetuses, seniors, and individuals with lung and cardiovascular disease.

Noise pollution is another significant concern for residents in towns across the country who have
stacks of consolidated mining rigs in open fields or mining warehouses in their community. The
long waves of low-frequency noise travel farther before losing energy and this can affect areas
for miles around a cryptocurrency mining facility. Some liken the noise to a semi in a driveway,
or a jet engine on a tarmac.

Communities hosting mining facilities, whether within power plants, warehouses, or in shipping
containers stacked in open fields, find few economic benefits, as the facilities create scarce
opportunities for permanent employment, harm local natural resources, and given that
consolidated operations are mostly owned by large scale publicly-traded corporations, profits do
not remain in the communities that are negatively impacted by the pollution that the
cryptocurrency mining creates. Meanwhile, in many communities the cryptocurrency mining
operations can threaten existing thriving industries. In the Finger Lakes, for example, the $3
billion agritourism industry that employs over 65,000 people and is the backbone of the local
economy depends on clean air and water and access to the quiet sounds of nature which are
threatened by the introduction in the last 5 years of large scale cryptocurrency mining on Seneca
Lake.

In the hunt for cheap energy, many mining operations have been set up in municipalities
powered by hydroelectric energy. The energy is consistently cheap for residents unless the usage
rate exceeds a statutorily set level and then rates go up, as is the case in upstate New York
communities. According to a Berkeley Haas working paper authored by faculty at the University
of Chicago’s Booth School of Business, “the power demands of cryptocurrency mining
operations in upstate New York push up annual electric bills by about $165 million for small
businesses and $79 million for individuals—with little or no local economic benefit.”

Industry proponents have stated that consolidated cryptocurrency operations can be part of the
climate solution by promoting the development of renewable energy infrastructure but this is
simply not true. Large scale cryptocurrency mining in New York state is significantly increasing
the state’s total base load demand on the grid itself putting further pressure on our need for a
massive electrical line overhaul. The significant demand on our hydroelectric system and
existing renewable energy infrastructure is in direct competition with getting our existing energy
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demand off of fossil fuels. Some estimates suggest we will need to increase our wind and solar
infrastructure development goals by over 60% to meet our states climate goals just with the
completion of the “in-construction” and proposed cryptocurrency mining projects estimated for
completion in 2023. As cryptocurrency mining operations that are on the grid do not themselves
produce or store energy they do not act as a battery storage. They do not store excess energy.
They can pause activity and reduce how much they pull off the grid at any one point in time but,
as in Texas, they do not voluntarily do this unless paid to do so or unless they are at imminent
risk of or are currently causing brownouts.

Proof-of-Work cryptocurrency mining uses a staggering amount of energy with each Proof-of-
work-authenticated transaction, creating the same amount of greenhouse gas emissions as
approximately 90 gallons of gasoline. Other forms of validation, such as proof-of-stake, open
representative voting, federated consensus, proof-of-activity, and proof-of-burn, utilize far less
energy, posing less of a threat to meeting state and federal climate change emissions goals. With
appropriate regulation, it is possible for validation methods to transition to a less energy-
consumptive method of authentications, as Ethereum recently succeeded in doing, resulting in a
total immediate reduction in over 99.5% of their total energy consumption and a total 0.2% drop
in global energy consumption.

Please pass the "Crypto-Asset Environmental Transparency Act" to require the Environmental
Protection Agency to conduct a comprehensive impact study of U.S. cryptocurrency mining
activity and require the reporting of greenhouse gas emissions from cryptocurrency mining
operations that consume more than 5 megawatts of power. We must carefully study the
environmental and grid impacts of cryptocurrency mining methods, such as proof-of-work
mining, and implement appropriate statutes and regulations to prevent the damage it is doing and
will continue to do to our public health and environment.

Sincerely,

e T Kol

Anna R. Kelles
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© EARTHIUSTICE

Memorandum of Support for A.7389-C (Kelles)
An act to establish a temporary moratorium on proof-of-work cryptocurrency mining

Summary

Earthjustice strongly supports A.7389-C. This legislation would establish a two-year
moratorium on the issuance of new air permits and air permit renewals for electric generating
facilities that use fossil-fuels that provides in whole, or in part, energy used for proof-of-work
cryptocurrency mining. The legislation also requires the Department of Environmental
Conservation to issue a final generic environmental impact statement after close of the public
comment and public hearing period no later than one year after the effective date.

Explanation

New York is facing a new significant threat to its ability to meet its critical climate mandates —
the rapidly growing proof-of-work cryptocurrency mining industry. The urgency of addressing
this matter cannot be understated. Proof-of-work mining operations have been resurrecting
mothballed fossil fuel-based powerplants across the country, and putting pressure on our electric
grid, including here in New York. Currently, there are two proof-of-work mining facilities with
air permits up for renewal — the Greenidge Generating Station, based in Dresden on the shores of
Seneca Lake and the Digihost-Fortistar North Tonawanda (FNT) plant just outside of Buffalo.

This legislation would ensure new permits could not be issued to electric generating stations that
utilize fossil fuels for the purposes of proof-of-work cryptocurrency mining until a thorough
environmental assessment is conducted.

These “mining” activities, particularly proof-of-work mining, use enormous amounts of energy
to power the computers needed to conduct business — should this activity expand in New York, it
could drastically undermine New York’s climate goals established under the Climate Leadership
and Community Protection Act.

Environmental concerns regarding proof-of-work mining can be summarized as the following:
e The energy use from proof-of-work mining is out of this world. If Bitcoin were a
country, it would rank in the top 30 countries of energy users worldwide—between
Norway and Argentina. '
e Proof-of-work mining stands to jeopardize meeting global and New York State
climate goals. A recent study published in Nature Climate Change found that Bitcoin
mining alone has the potential to push the planet past the targets set by the Paris

! See, e.g., N.Y. Times, Bitcoin Uses More Electricity Than Many Countries. How Is That Possible? (Sept. 3,
2021) https://www.nytimes.com/interactive/2021/09/03/climate/bitcoin-carbon-footprint-electricity.htmi;
Cambridge Centre for Alternative Finance, Cambridge Bitcoin Electricity Consumption Index,
https://cbeci.org/cbeci/comparisons.

NORTHEAST 48 WALL STREET, 15" FLOOR NEW YORK, NY 10005

T: 212.845.7376 F: 212.918.1556 NEOFFICE@EARTHIUSTICE.ORG WWW. EARTHIUSTICE.ORG
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agreement.” New York State has goals under the Climate Leadership and Community
Protection Act to reduce greenhouse gas emissions 80% below 1990 levels by 2050,
achieve 70% renewable energy for electricity by 2030, and to reduce energy consumption
in buildings by 185 trillion British thermal units (Btu) from 2025 projections. New York
doesn’t currently have enough renewable energy to power existing needs, let alone an
industry this energy consumptive. The energy consumption from proof-of-work mining
operations would prevent the state from meeting these important goals.

¢ Proof-of-work mining at power plants could jeopardize water quality. These
facilities require large quantities of water to generate energy, and the water returned to
water bodies is significantly hotter than the water withdrawn. Fluctuations in water
temperatures can negatively impact the chemistry of water bodies and the ability of
certain aquatic species to survive.

¢ Proof-of-work mining generates enormous levels of electronic waste. Each Bitcoin
transaction generates the equivalent of throwing away two iPhones. According to one
estimate, cryptocurrency mining produces 30,700 tons of e-waste anmually.’

It must be noted that Earthjustice and many of our partners are not opposed to cryptocurrency or
blockchain technology — our concerns specifically lie with the hugely energy consumptive
practice of proof-of-work mining. There are other forms of mining that can be used, such as the
proof-of-stake mining methodology, which utilizes over 99% less energy than proof-of-work
mining. Other less energy-consumptive methods include proof-of-authority, open representative
voting, federated consensus, proof-of-activity, and proof-of-burn.

Environmental impacts should be carefully studied before allowing proof-of-work mining
operations to expand in New York State. New York State has already demonstrated a strong
history taking a precautionary approach to potentially harmful environmental practices, such as
high-volume hydraulic fracturing (fracking). New York took the appropriate approach with
fracking by issuing a moratorium as the State conducted a thorough environmental review
process, which ultimately found that fracking could not be conducted safely. This decision has
protected public health and the livelihood of businesses across the state.

Passing A.7389-C to pause proof-of-work cryptocurrency mining that utilizes fossil fuels is
critical to ensure New York doesn’t undercut its landmark climate law and protects communities.

Earthjustice supports A.7389-C

2 Nature Climate Change, Bitcoin Emissions Alone Could Push Global Warming Above 2°C,
https://www.nature.com/articles/s41558-018-0321-8.

? BBC News, Bitcoin mining producing tonnes of waste (Sept. 20, 2021),
https://www.bbc.com/news/technology-58572385; see also Howson & De Vries, Preying on the poor?
Opportunities and challenges for tackling the social and environmental threats of cryptocurrencies for
vulnerable and low-income communities, Energy Research & Social Science, Vol.84 (Feb. 2022),
https://www.sciencedirect.com/science/article/abs/pii/52214629621004813?via%3Dihub.
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32 Court Street

FOOD& Suite 1506
WATER Brooklyn, NY 11201
T +347.778.2743

foodandwaterwatch.org

Moratorium on Cryptocurrency Mining
Food & Water Watch Memorandum in Support A. 7389

Cryptocurrency mining is an incredibly energy intensive operation, and the
amount of electricity the industry uses is growing at a breakneck pace.
Lured by the rising values of various cryptocurrencies, operators are
looking to New York State for locations to construct new and expand
existing mining facilities that would use aging or decommissioned fossil fuel
power plants to power their operations. This industry threatens to undo
much of our progress in shutting down some of the state’s dirtiest power
plants.

The Greenidge power plant in the heart of the Finger Lakes that is currently
powering a bitcoin mining facility could be the tip of the iceberg. According
to Sierra Club and Earthjustice, there are an estimated 30 similar power
plants the industry could target for repowering to provide electricity for
cryptocurrency mining operations, and we've already seen operators target
facilities in North Tonawanda and Watkins Glen.

Cryptocurrency mining operations pose a tremendous threat to the climate
goals mandated by New York's nation-leading CLCPA, with the potential to
undermine the state’s efforts to slash greenhouse gas emissions while
promoting fracking in neighboring states. We simply cannot allow that to
happen. Establishing an immediate moratorium on cryptocurrency
mining while completing a comprehensive study of its impacts on the
climate and the environment more broadly is a prudent and necessary
action.

We urge the legislature to pass A.7389 immediately.
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SIERRA CLUB Memorandum of Support

ATLANTIC CHAPTER

March 17, 2022

S.6486-D (Parker) / A.7389-C (Kelles)

Title: An act to amend the environmental conservation law in relation to establishing a
rmoratorium on cryptocurrency mining operations that use proof-of-work authentication
methods to validate blockchain transactions; and to require a comprehensive generic
environmental impact statement review to ensure such operations do not conflict with the
goals of the 2019 Climate Leadership and Community Protection Act.

Statement in support: When the State of New York enacted the Climate Leadership and
Community Protection Act (CLCPA), the vision of an emissions-free grid by 2040 and a
carbon neutral society by 2050 did not factor in the obstacles created by fossil fueled
cryptocurrency operations. Cryptocurrency — which can come in many forms like Bitcoin,
Litecoin, Ethereum, Ripple, Stellar (etc) is a digital asset designed to serve as an alternative
currency, without a third party validator (like a bank or country) where individual coin
ownership records are stored in a computerized database. The technology uses strong
cryptography to secure transaction records, control the creation of additional coins, and
verify the transfer of coin ownership. While this technology is making some wealthy
investors richer and some forms may hold promise for future beneficial blockchain
applications, the process in other forms, like Bitcoin, can be incredibly energy intensive and
could derail NY's climate goals if not carefully regulated or banned.

The most environmentally pernicious form of cryptocurrencies are those that require
validation using the “Proof of Work” method. Proof of Work cryptocurrencies, like Bitcoin,
require their validators to expend significant energy solving an arbitrary mathematical
puzzle in order to both prevent interlopers from gaming the system and to validate
transactions. This enormous energy consumption is by design. Mot only does it take
powerful and specialized computers to solve the required algorithm, but it takes
warehouses full of these electronic "miners,” resulting in increased energy expenditure.

By some estimates, the Bitcoin network consumes as much energy as entire countries like
Argentina and NMorway. The Chinese Government has recently banned both Bitcoin mining
and trading because the practice is making it difficult for them to reach their greenhouse
gas reduction goals. It is estimated that Chinese miners were responsible for 60% of the 120
terawatts of electricity consumed globally by Bitcoin. That amount is comparable to the
entire energy consumption of a country like New Zealand. And with China rejecting the
industry, dormant and underutilized fossil fuel plants in the US with cheap
behind-the-meter power are becoming targets.
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Several major corporations have been looking to exploit loopholes in New York's regulatory
structure by targeting retiring, retired, or peaking power plants for data centers, Bitcoin
mining, and the like. While the Public Service Commission (PSC) regulates grid-tied power
plants, energy-consumptive Proof of Work Bitcoin mining facilities can absork a generating
plant’s entire electrical output - off-grid and 'behind the meter’ - evading PSC oversight. In
the case of the recently converted coal plant "Greenidge” in Dresden, NY, the new gas
turbines now run 24 hours a day, 7 days a week — with an output sufficient to power 93,000
homes - just to produce 5 Bitcoins a day. This under-regulated activity, with no discernable
public benefit, has an enormous carbon footprint, and with proposals now spreading to
other sites across NY we fear it could significantly undermine the emissions reduction goals
of the CLCPA. In fact, if the gap in regulation for behind-the-meter cryptocurrency
operations is not closed by the legislature, this kind of digital partnership could be an
integral part of every power plant operating in NY - which could profoundly impact
environmental justice communities, their air quality and the affordability of electricity.

A.7389-C/S.6486-D will establish a 2-year moratorium on the operation of cryptocurrency
mining operations attached to fossil fuel facilities in NY, until a full generic environmental
impact statement has determined whether such operations can be mitigated to comply
with the CLCPA. Passing this bill is imperative, this session. By this time next year, there
could be hundreds of unregulated data centers, paired with dirty fossil fuel facilities in NY
claiming vested rights for their cryptocurrency operations if the legislature fails to act.
Sierra Club urges your support of this important legislation that will close the
regulatory gap for cryptocurrency.
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TESTIMONY OF THE
NEW YORK PUBLIC INTEREST RESEARCH GROUP (NYPIRG)
BEFORE-THE
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ASSEMBLY STANDING COMMITTEE ON SCIENCE & TECHNOLOGY,
& ASSEMBLY CLIMATE CHANGE WORXK GROUP
ON CRYPTOCURRENCY MINING
OCTOBER 27, 2021
ALBANY, NEW YORK

Greetings. My name is Russ Haven and I am General Counsel for the New York Public
Tnterest Research Group (NYPIRG). NYPIRG is a nonpartisan, nonprofit résearch and advocacy
organization whose primary areas of concern include environmental presetvation, energy issues
and our ¢ollective response to the unfolding climate crisis.

Thanks to the chairs, committee and work group members, and staff for holding this
important hearing. The issue has been framed to explore the impact of “proof of work”
cryptocurrency mining, the effects on the state’s greenhouse réduction goals, and whether
additional laws or regulatory approaches are required. The hearing appropriately is sponsored by
the key legislative standing committees, a recognition that when it comes to the climate crisis,
every aspect of our lives is and will be impacted.

The short answer is that energy-hogging activities like proof of work cryptomining threaten
and undermine New York’s ambitious climate mandates, as contained in the Climate Leadership
and Comumunity Protection Act, the state Energy Plan, and other parts of state environmental and
energy policy. While we’re hopeful that the Department of Environmental Conservation and the
Public Service .Commission will use their rulemaking powers and regulatory proceedings to
safeguard the state’s climate response plans, the Legislature must play a role.

The Climate Leadership and Community Protection Act and other climate programs
are most threatened by death by a thousand cuts: the state and local regulatory, rate case
and land-use decisions that cellectively and cumulatively will determine whether we succeed
in our climate goals. Accordingly the state must hang tough in making the seemingly small
as well as the bigger decisions we’ll face.

Blockchain — or distributed ledger technology (“DLT™) -- is a way to create a secure
decentralized digital ledger to establish chain of custody for digital information.! It has the

! Essentially blockchains replace trusted human or institutional verifiers with a technology that provides
transparency for those with access to the blockchain to validate additions to the digital records. They do not verify
the accuracy or truthfulness of information contained in a blockchain record, however.

107 Washington Avenue » Albany, NY 12210 » (518) 436-0876 e Fax (518) 432-6178
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potential to revolutionize records management and preservation.> In this way blockchain may
prove useful in establishing ownership.of digital or real property deed rights® or helping to remove
clouds over wills, for example.*. Blockchain is promoted as-a way . of eliminating trusted
intermediaries, like government records. offices- and-banks, to provide verification for some
transactions.’

Digital currency earned by solving complex ‘questions thiough the use of banks of
computers, known as “proof of work,” was developed from the concept of blockchain technology.
Solving the puzzles in order to have a chance of being awarded small amounts of Bitcoin has been
likened to a “lottery.”® This is the type of cryptomining that is used for Bitcoin, among other
cryptocurrencies. The rush is driven by pure profit motive: It’s potentially enormously lucrative
in a marketplace where actors are placing huge béts on this questionable form of curtency. Bitcoin
‘was valued at $62,520.77 yesterday, October 26, 2021.7

The computer power necessary to compete -in this  highly  speculative form. of
cryptocurrency mining is enormous.  According to a recent study by Cambridge University,
Bitcoin mining uses more energy than Argentina.® The New York Times estimates that Bitcoin
mining uses more electricity in a year than Finland, with 5.5 million residents, and more than the
state of Washington.?

“’Bitcoin alone consumes as much electricity as a medium-sized
European country,’ says Professor Brian Lucey at Trinity College
Dublin. ‘This is a stupning amount of electricity. It’s a dirty
business. It’s a dirty currency.’®

Two New York proposals currently before the DEC and PSC highlight the ways that
investors are seeking cheap electricity to use exclusively or primarily in Bitcoin mining and the
climate, environmental and public health hazards presented by this industry.

2 Well beyond the scope of this hearing, but worthy of state legislative attention, are the financial and national
security issues posed by adoption of blockchain technologies and digital currencies. See, e.g.,

hitps://www. foreignaffairs. com/articles/united-states/americas-crypto-cutrency-conundrum.

3 Maksymilian Ewendt, Leveraging Blockchain Technology in Property Records: Establishing Trust in a Risk-Filled
Market, 19 N.C. JL. & Tech. 99 (2018),
https://scholarship.law.unc.edu/cgi/viewcontent.cgi?article=1355 & context=ncjolt.

4 Bridget J. Crawford, Blockchain Wills, 95 Tnd. 1..3,"735 (2020), https://digitalcommons.pace.edu/
lawfaculty/1158/,

3 While blockchain technology can be used to boost transparency, often it is its ability to provide security,
verification and secrecy that makes it attractive, for example in digital currency.

S Bitcoin Consumes ‘More Electricity than Argentina,” Cristina Criddle, BBC News, February 10, 2021. Accessed
at https://www.bbe.com/mews/technology-56012952.

7 Yahoo Finance, October 26, 2021. Accessed at https:/finance.vahoo.com/quote/BTC-USD/.
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® Bitcoin Uses More Electricity than Many Companies. How is that Possible? New York Times Interactive, Jon
Huang, Claire O’Neill and Hiroko Tabuchi, September 3, 2021. Accessed at
hitps://www.nytimes.com/interactive/202 1/09/03/climate/bitcoin-carbon-footprint-electricity.html.

10 Ritcoin’s Growing Energy Problem: ‘It’s a Dirty Currency,” Katie Martin and Billy Nauman, Financial Times,
May 20, 2021. Accessed at https://www.ft.com/content/1aech2db-8161-427¢-a413-3b929291c8ac.
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In North Tonawanda, Fortistar is seeking approval from the DEC to sell a mothbailed
power plant and transfer its air pollution control permits to Digihost International Inc., a Bitcoin
mining company. Digihost in tum intends to use the power plant to generate electricity for a fleet
of supercomputers.at the facility that. would run the energy intensive mining processes to.earn
Bitcoin and other.digital correncies. The data mining operation would run 24 hours a day, seven
days a week, 365 days per year.!! The plan is to house hundreds of computers in 8 long x 100
wide x 24’ high “free standing structures” comprising 2400 square feet.'* Additional structures
would be constructed “to support electrical distribution throughout the site.”!* "A consultant to the
project told the local planning board that the structures are repurposed shipping containers and
“would be placed on the power plant's lawn” with each container holding “a few hundred
computers.”** " The supercomputérs would be run by lithium batteries during periods when the
power plant was selling electricity to the grid.”®

. In addition to energy consumption, the proposed facility would use five hundred thousand
(SO0,000) gallons of water per day to be drawn from the City of North Tonawanda and generate
one hundred thousand gallons per da}' of wastewater discharge fo the City’s collection system.'
The power plant is located within the West Erie Canal Corridor, designated as a New York State
Heritage Area.!’

A similar extremely energy intensive proposal is for the Greenidge Generating Station in
Dresden, New York. The plan is to convert the power plant to a Bitcoin mining operation running
24/7/365. Most of the energy generated by burning natural gas at the Greenidge Generating site
will not go into the electrical grid to serve the general public. Instead, it will be used by private
technology companies where the financial rewards remain with the companies themselves and
their investors, while the environmental impacts are externalized, impacting our community, our
state, and our ever-warming world.

U Canadian Cryptocurrency Company Plans to Buy Novth Tonawanda Power Plant, Thomas I. Prohaska, The
Buffalo News, July 19, 2021, updated September 21, 2021. Accessed at
hitps://buffalonews.com/news/local/canadian-cryptocurrency-company-plans-to-buy-north-tonawanda-power-
plant/article_8b9a8eba-e8b0-11eb-a010-2354a7440301 html.

12 City of North Tonawanda Environmental Assessment Form (EAF), appended to public notice dated August 12,
2021. Accessed at

Brg
" Canadian Cryptocwrency Company Plans to Buy North Tonawanda Power Plant, Thomas I. Prohaska, The
Buffalo News, July 19, 2021, updated September 21, 2021. Accessed at
https://buffalonews.com/news/local/canadian-cryptocurrency-compary-plans-to-buy-north-tonawanda-power-
plant/article_8b9a8cba-e8b0-11eb-a010-2354a7440301 html.

1574

16 Id

7 City of North Tonawanda Environmental Assessment Form (EAF), appended to public notice dated August 12,
2021. Accessed at

https://www.northtonawanda.org/documents/legal%20notice/fortistar%20amended%020seqr_2.pdf.
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It bears noting that historically, large industrial scale facilities like power plants were sited
in marginalized communities: communities of color, low-income communities, and communities
without political clout. To resuscitate these plants — which were permitted to fulfill public needs
for reliable and affordable electricity, is to inflict additional damage on communities that rightfully
received special protection under the Climate Leadership and Community Protection Act.

These proposals are part of a trend as a digital gold rush is underway. Since 2019, energy
consumption for cryptocurrency mining has skyrod(eted‘ 18 As it increases in value, electric costs
and the use of old, inefficient banks of computers are less of a concérn because the profit margin
increases with value, k S

And even if Bitcoin mining operations were powered 100% by renewable, green energy, it
would mean that “it won’t be available to power a home, factory, or electric car,”’® While the
Fortistar proposal for North Tonawanda indicates that they intend to move the power plant to be
powered by “100% zero emissions sources by 2025,” they havé not provided detail for their plans.
But taken at face value, even if achieved it would not further the state’s climate or public health
goals nor change the conclusion that the public’s interest is not furthered by approving the sale
and permit transfer.

Blockchain technologies are relatively new and in particular proof of work cryptocurrency
mining operations are expanding due to a speculative marketplace with potentially great financial
payoffs. Regardless of whether these curréncies become widely recognized and integrated into
commerce, in the short term speculators see opportunitiés to make a killing. Collateral damage in
their rush to mine digital dollars is likely to be our climate goals, public health and our transition
to greenhouse-gas free energy production.

NYPIRG urges the Legislature to be vigilant in defending (and strengthening when
appropriate) the Climate Leadership and Community Protection Act and related laws and policies.
‘With respect to proof of work cryptocurrency mining, we support the following:

- A moratorium on approving proof of work cryptocurrency mining siting consistent with
A.7389-B (Kelies). .

- Requiring a Generic Environmental Impact Statement or similar independent life-cycle
analysis of the full range of climate, environmental, public health and other possible effects
of cryptocurrency mining operations, including proof of work models.

- Denying the Fortistar and Greenidge proposals.

Thank you for holding this important hearing. We look forward to working with you to
safeguard New York’s climate, environment and public health laws.

8 1d.

1 Bitcoin Uses More Electricity than Many Companies. How is that Possible? New York Times Interactive, Jon
Huang, Claire O’Neill and Hiroko Tabuchi, September 3, 2021. Accessed at
https://www.nytimes.cony/interactive/2021/09/03/climate/bitcoin-carbon-footprint-electricity html.
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Testimony Prepared for the New York State Assembly Hearing on Cryptocurrency Mining

Joint Hearing of the Standing Committees on Environmental Conservation, Energy,
Science & Technology, and Climate Change

Eswar Prasad”

October 27, 2021

Summary

Bitcoin and other decentralized cryptocurrencies that are meant to serve as mediums of exchange
have a transaction validation process called “mining” that requires large amounts of computing
power and electricity consumption. This is a wasteful process with no socially redeeming
aspects, especially since Bitcoin has proven to be an inefficient medium of exchange.

Bitcoin’s underlying technology, called blockchain, could have transformative effects on
finance. But this technology can be developed distinctly of Bitcoin. Hence, limiting
cryptocurrency mining operations will not inhibit technological innovations that could have
widespread benefits in terms of democratizing finance by making low-cost digital payments and
basic banking services available to unbanked and underbanked households. Furthermore, Bitcoin
mining has detrimental environmental consequences with few offsetting economic benefits to
regions where this mining is done.

Bitcoin’s transaction validation through Proof of Work

Bitcoin is a decentralized cryptocurrency. It was designed to enable transactions using only the
digital identities of transacting parties (referred to as pseudonymity) and without using traditional
central bank money or the help of a financial institation. In other words, anyone with a computer
could conduct transactions without relying on paper currency or having a credit card or bank
account, and without having to reveal their real identities.

Bitcoin’s unstable value has, however, rendered it an unviable medium of exchange. Moreover,
transactions using the cryptocurrency are slow and expensive. The Bitcoin network also cannot
process large transaction volumes in a timely manner. While it has failed in its stated objective as
a pseudonymous medium of exchange, Bitcoin has somewhat paradoxically turned into a
financial asset. Since Bitcoin lacks intrinsic value, its adherents seem to believe that its scarcity
is the basis for its high price. The algorithm that governs the process of creating the
cryptocurrency posits a hard cap of 21 million Bitcoins (about 18.5 million have been created so
far).

" The author is a professor at Cornell University and a senior fellow at the Brookings Institution. This testimony
draws extensively on chapters 4 and 5 of his new book The Future of Money: How the Digital Revolution is
Transforming Currencies and Finance (Harvard University Press, September 2021). The book also contains detailed
references, citations to background material, and sources for some of the figures cited in this testimony.
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Whatever the ultimate fate of Bitcoin as a financial asset, its underlying technology, called
blockehain, is truly innovative. It allows commercial transactions to be consummated through a
process called public consensus that relies on transparency—all transactions and account
balances in “digital wallets” are posted on public electronic ledgers, with amounts and digital
identities of transacting parties visible to anyone with an interet connection. Transactions are
validated when a majority of computers on the network confirm the legitimacy of the
transactions based on balances in users’ digital wallets. Blocks of newly validated transactions
and updated account balances are then sequentially “chained” to earlier blocks using computer
code. These blockchains, in effect electronic ledgers, are maintained on a large number of
computers around the world and synchronized in real time, making them tamper-proof and
secure.

The validation of transactions on the Bitcoin network requires that the nodes (computers) that
maintain the digital ledgers accept the transactions as authentic and legitimate. The process of
achieving such consensus among the nodes is referred to as Proof of Work, and is executed
through a process called mining. This involves solving numerical puzzles generated
automatically by the Bitcoin algorithm. These puzzles can only be solved by brute force
computing power. The first computer to solve a particular problem gets the privilege of
validating a specific block of transactions. The successful miner’s reward is in the form of a
Bitcoin.

Hardware

Bitcoin mining was initially conducted on regular computers, with the processing power of the
devices’ central processing units (CPUs) determining the success rate of the miners that used
them. It soon turned out that graphics processing units (GPUs), essentially graphics cards used in
higher-end machines, were better suited for the computations needed for cryptocurrency mining.
The rising pecuniary benefits of cryptocurrency mining then led to some advances in hardware
that could be better optimized for this purpose.

Much of the mining of Bitcoin is now carried out by specialized devices called ASICs, or
application-specific integrated circuits. ASICs are tailor-built machines containing computer
chips designed with a single, specific purpose. An ASIC can be optimized to mine a
cryptocurrency that is based on a specific cryptographic algorithm. Bitcoin ASICs can now be
bought for a few thousand dollars, and prospective Bitcoin miners are known to buy these by the
hundreds or thousands. In some cases, they set up mining pools that combine the resources of
individual miners. Such pooled resources increase the probability of successful Bitcoin mining
because the pool, with its increased power, has a better chance of being the first to solve the
cryptographic problems. Needless to say, it takes a lot of power to run the computers, or clusters
of computers, that calculate potential solutions.

Environmental costs
The process of mining for Bitcoin has major environmental consequences. Miners now require

huge arrays of computers that suck up large amounts of electricity simply to try to be the first to
crack the complex numerical problems that yield rewards in the form of Bitcoin. This means that
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vast amounts of computing power and energy are devoted simultaneously to solving the same
problem, and the solutions to these problems offer no material benefit to humanity. The
competitive aspect of mining is, however, important to ensure the integrity and security of
Bitcoin transactions, as it makes it substantially harder for malevolent actors to tamper with the
digital ledgers.

Researchers at the University of Cambridge estimated that, in 2016, the Bitcoin network
accounted for about 0.4 percent of electricity consumption in the world. They noted that this
amount of electricity could power all the tea kettles used to boil water in the United Kingdom for
twenty-three years or could satisfy all the energy needs of their university for close to six
hundred years. Arvind Narayanan, a computer science professor at Princeton University,
estimated that in 2018 Bitcoin mining accounted for about 1 percent of world energy
consumption.

Another researcher estimated that validating a single transaction on the Bitcoin network required
power consumption equivalent to that of an average US household over about a month.
According to this analysis, the Bitcoin network has a carbon footprint similar to that of New
Zealand, an energy consumption total similar to that of Chile, and an electronic waste generation
level comparable to that of Luxembourg. In fact, the electricity consumption of the Bitcoin
network is estimated to be more than that of 150 countries in the world—only about forty
countries have annual electricity consumption levels that exceed this network’s annual electricity
usage. The total cost of mining Bitcoin, adding up estimates of hardware and electricity costs, is
$4 billion per year.

It gets worse. Many other cryptocurrencies use the same Proof of Work protocol pioneered by
Bitcoin. These networks are smaller but still require mining activity. Moreover, many of the
electricity estimates mentioned above apply only to running the ASICs, not to cooling them.

This has led to concentrations of mining pools in locations that have cheap electricity or cold
temperatures. Preferred locations, such as Canada and Iceland, have both features. China and
Russia are also believed to have large cryptocurrency farms, in part because of government
encouragement and support, although such government support has waxed and waned over time
in both countries.

Some industry groups have argued that the environmental costs of Bitcoin mining are overstated.
A report by the group Coinshares, for instance, argues that mining hardware has become more
efficient over time and that renewable energy sources account for most of the power
consumption by the Bitcoin network. This argument ignores the opportunity costs of using even
renewable energy for mining rather than other uses and, in any event, is already undercut by the
rising computational complexity of mining operations on the network.

In short, while mining blocks on a blockchain under the Proof of Work protocol offers creative
solutions to some real-world problems, it also uses a large amount of real-world resources,
Mining requires ongoing purchases of hardware and an immense amount of energy consumption,
both of which are harmful for the environment. Moreover, the mining process requires hardware
to be running constantly on a full load, wearing out machines sooner than under more normal
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operating conditions. Since ASICs are designed for just a single application, they also face rapid
obsolescence and cannot be repurposed for other uses. The constant turnover of equipment thus
creates a massive stockpile of obsolete parts. The advent of Bitcoin and the Proof of Work
protocol it is built upon constitutes an environmental calamity.

Alternatives to Proof of Work

The cost and inefficiency of Proof of Work protocols have motivated the development of
alternative consensus mechanisms that are needed to validate transactions that take place on a
blockchain without a trusted third party involved. The most popular of these is Proof of Stake,
which uses a different process to reach consensus. Since Proof of Stake does not need highly
complex sums to be solved, the hardware and electricity costs of validating transactions are
substantially lower. The second largest cryptocurrency by market capitalization, Ethereum, is in
the process of shifting to this consensus protocol, which could happen in the next few months.
Proof of Stake is not only environmentally less damaging but would also increase the network’s
ability to process a larger volume of transactions quickly and to increase the functionality of the
blockchain.

‘While such alternative consensus protocols exist, Bitcoin miners may not be eager to make such
a switch as it could devalue their investments in mining operations. Thus, their economic self-
interest might end up exacerbating the environmental and social costs of mining operations.

Broader economic impacts

The broader economic impact of Bitcoin in regions that play host to cryptocurrency mining
operations is probably minimal at best.

Cryptocurrency mining is a hardware-intensive operation with minimal human intervention that
is limited to setting up the mining operations and monitoring them. In fact, other than physical
maintenance of the network of computers involved in the mining, there might be little local labor
involved—the monitoring of the network can be done from anywhere.

Given that all of the activity on the Bitcoin network is virtual, other than the mining operations
which require hardware and attendant resources, there is little economic gain from these
activities for the location in which mining operations are conducted. The tax consequences are
also not obvious—even if the physical mining operations take place in New York State, they
could be operated by firms that are headquartered in lower-tax jurisdictions and that end up
having limited direct tax obligations to New York State. By contrast, any environmental damage
caused by cryptocurrency mining will be mainly local (although of course there will be spillover
effects at the national and global levels) and could take a long time to reverse.

In short, from a cost-benefit perspective, there is no good argument to be made for supporting the
advent of extensive Bitcoin mining operations in New York State.
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Testimony on Cryptocurrency Mining to the New York State Assembly Standing
Committees on Environmental Conservation, Energy, and Science and Technology

Dear State Assembly Members,

I'am a professor of Civil and Environmental Engineering at Stanford University. Since
1989, I have studied and worked exclusively on understanding and solving large-scale air
pollution and climate problems. Since 2009, I have developed roadmaps to transition
cities, states, countries, and the world to 100% clean, renewable energy and storage for
all energy purposes. In 2013, 2015, and 2021, our group developed specific roadmaps to
transition New York State (Jacobson et al., 2013, 2015, 2021). We also developed a
roadmap for New York City in 2018 (Jacobson et al., 2018). The science behind these
roadmaps is described at length in a textbook (Jacobson, 2020).

The purpose of the roadmaps has been to develop science-based plans to transition the
world away from fossil fuels as fast as possible. Our 2009 study (Jacobson and Delucchi,
2009), which was the scientific basis for the energy portion of the U.S. Green New Deal,
concluded that a worldwide transition by 2030 to 100% clean, renewable energy was
technically and economically possible, but such a transition would likely take longer due
to social and political barriers. Those conclusions still hold. The plans that we have
developed since 2009 provided the fundamental science basis for 100% clean, renewable
energy laws in several states and territories and 176 towns and cities in the United States.

With this background in mind, I draw the following conclusions about the use of energy
for cryptocurrency mining in New York State.

1) Inorder to avoid 1.5 degrees Celsius global warming since the 1850-1900 time
frame, we need to eliminate 80% of all the world’s emissions of greenhouse gases
and warming particles by 2030 and eliminate 100% by no later than 2050,

2) In order to eliminate the 3,000 to 4,000 air pollution deaths that occur annually in
New York State, we need to eliminate all fossil fuel and bioenergy combustion
emissions immediately.

3) The combustion of any fossil or bioenergy fuel to provide new electricity in the
state of New York for cryptocurrency mining will set back both goals, It will
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increase air pollution mortality and morbidity and greenhouse gas emissions. For
example, if New York State’s electricity consumption increases by 8%, and that
consumption is met with combustion turbines, the number of air pollution deaths
may increase by up to ~64 per year. At an approximate statistical cost of life of $8
million per person, that increases the social cost burden to the state of by up to
$512 million per year.

4) The use of any renewable electricity in New York State to power cryptocurrency
mining will set also back both goals because it will prevent such renewable
electricity from eliminating existing fossil and bioenergy use in the electricity,
transportation, buildings, or industry sectors in the state. As such, air pollution
and climate damage will be worse than if no new electricity demand arose.

5) Given the massive scale of change needed over a short period of time (80%
change by 2030) to transition existing energy to clean, renewable energy, the
diversion of resources away from this goal will make it much more difficult to
meet the goal. Transitioning existing energy will already require large numbers of
energy generators and storage devices, substantial land, and substantial financial
resources. Energy for cryptocurrency mining will also require generators, storage,
land, and money so will compete directly with a transition, slowing the transition.

6) As such, I recommend not allowing either fossil, bio, or clean-renewable
electricity generators to be used for cryptocurrency mining. Allowing such mining
will result in substantial social cost damage and a slower and more costly
transition to clean, renewable energy in New York State. It will also increase
conflict over the limited land available to place renewable energy generators.

Thank vou for considering my testimony.

Sincerely,

W, MML

Mark Z. Jacobson
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Testimony of Conor Bambrick, Director of Climate Policy
and Amanda Sachs, Legislative and Climate Associate
Environmental Advocates NY

Before the
Assembly Standing Committee on Environmental Conservation
Assembly Standing Committee on Energy
Assembly Standing Committee on Science and Technology
Assembly Climate Change Work Group

Hearing on Cryptocurrency Mining
‘Wednesday October 27, 2021

On behalf of Environmental Advecates NY, | am pleased to offer the New York Assembly Standing
Committee on Environmental Conservation, Assembly Standing Committee on Energy, Assembly
Standing Committee on Science and Technology, and Assembly Climate Change Work Group our
perspective on cryptocurrency mining and its possible impacts on the state’s ability to meet greenhouse
gas reduction goals.

Environmental Advocates NY has been a leading voice for the environment for more than 50 years. We

[ ithe A bl ling C i on Envi | Conservation, Assembly Standing
Committee on Energy, Assembly Standing Committee on Science and Technology, and Assembly Climate
Change Work Group for your leadership in developing and passing the Climate Leadership and
Community Protection Act (CLCPA) and for holding the state accountable for ensuring its effective
implementation. Thank you for the opportunity to submit testimony.

Qur Climate Framework

New York has entered a new paradigm in climate policy based on the current realities of climate change
impacts, and it is the responsibility of state agencies to be vigilant in ensuring that polluting facilities
adhere to our laws and policies completely and uniformly on the ground. Under section 7 of the CLCPA,
there is a key requirement that the permit review process account for impacts on the state’s ability to
meet the climate and equity mandates of the law, this includes the mandate that New York's electricity
sector be emissions free by 2040.

Section 7, subdivision 2 of the CLCPA requires the Dep. of Envi tal Conservation to
consider whether issuing a permit would be inconsistent with or interfere with the attainment of
greenhouse gas limits. A CLCPA analysis of emissions is a necessary part of this consideration, and
waiving this analysis for air permit renewals, even when significant modifications are not needed isin
direct violation of & NYCRR §621.11(i), which states, “an application for permit renewal or modification
will be treated as a new application under this Part.”
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The rest of the nation looks to New York as we work to implement the boldest climate law in the
country. As the state that raised the bar higher for equitable climate policy, we need to lead by example
and show that industry interests do not trump the mandates of the climate law and the needs of the
public to have a safe climate.

Cryptocurrency Mining and its Impacts

We are seeing a disturbing trend of retired and dormant electric generating facilities that have outlived
their viability by being repurposed to power energy intensive behind-the-meter data centers.

In particular, sites like Greenidge Generation power plant have been put back online for the purposes of
cryptocurrency proof-of-work authentication methods. Data centers designed to process proof-of-work
authentication methods to validate blockchain transactions require a great amount of energy usage and
over time see large increases in toxic co-pollutants including sulfur oxide, nitrous oxide, carbon
monoxide, and particulate matter. The greenhouse gas emissions and co-pollutants associated with the
increased energy usage will irreparably harm compliance with the Climate Leadership and Community
Protection Act in violation of state law. The Greenidge Generation power plant operates near the shore
and produces about 44 megawatts to run 15,300 computer servers. The Greenidge Generation facility
plans to dramatically increase its mining capacity, the facility would emit up to a million tons of carbon
pollution a year at full capacity.

Power plants repurposed for energy intensive industrial uses, like blockchain transaction authentication
operations, could also have significant adverse impacts on air and water quality, In terms of purely
environmental impacts, operations that use proof-of-work authentication methods to validate
blockchain transactions often use large amounts of water, which, when discharged, can raise the
temperature of adjacent water bodies to levels that harm aquatic life, including fish species that are
important for local tourism, and may increase the amount and frequency of harmful algal blooms on
lakes, ponds and streams. Seneca Lake is among the most polluted in the country and much of the local
economy survives on wine tourism and agriculture.

Article 10 of the Public Service Law Needs to be Applied

Another major consideration in light of the revival of dormant power plants for the purpose of mining
cryptocurrency is the failure to apply Article 10 of the Public Service Law. In 2012, Article 10 was enacted
which requires a comprehensive review of the cumulative environmental and public health impacts of
all new and re-powered major electric generating facilities. Unfortunately, the law only applies to new
power plants or in situations in which old power plants are increasing their capacity when they're
repowering by more than twenty-five thousand kilowatts.

New power plants are currently subject to Article 10, while re-powering old power plants fly under the
radar if they are not increasing their capacity, even though operating these older facilities are dirtier and
less efficient. Given the disproportionate siting of fossil-fueled power plants in low-income communities
and communities of color, it is essential to the health of these communities that old power plants are
covered and protected by the environmental justice provisions of Article 10. These environmental
justice protections include a cumulative impact analysis of air quality and a
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demographic, economic, and physical description of the local community located within a half-mile
radius of the facility.

Although this hearing is intended to examine the impact of "proof of work” cryptocurrency mining on

the State’s ability to meet greenhouse gas reduction goals, it also points to the bigger picture of
dormant power plants across the state. Regardless of whether they're used for cryptocurrency mining or
targeted for another purpose, dormant power plants need to adhere to current laws, including Article
10. Article 10 includes strict requirements that any other operator would need to follow. It is
unjustifiable why dormant power plants are allowed to be repurposed for other industrial uses and
restart operations under outdated certificates. It is possible that this loophole has allowed New York
State to be targeted for more cryptocurrency mining operations as other areas ban certain decentralized
currencies. There are dozens of dormant fossil fuel power plants in New York State.

It is our strong recommendation that the A.7768-A (Kelles) / S.7006-A (May) bill be taken up to prohibit
the transfer of operating certificates for dormant electric generating facilities if the certificates were
issued prior to 2012. The bill would add a section to Article 10 that prohibits retired or mothballed
generating facilities with permits issued prior to 2012 from utilizing fossil fuels for electricity production
or other industrial purposes without the issuance of a new operating certificate by the Public Service
Commission and new air and water permits from the Department of Environmental Conservation.
Currently, without this change, these plants are restarting operations under outdated certificates that
do not account for the permitting standards applied to new, more efficient facilities.

Conclusion

We believe the siting of new and repowered fossil plants is inconsistent with the climate law. The
Department of Environmental Conservation affirmed that belief in denial of permits for the repowering
of the Danskammer and Astoria generating facilities on the grounds that the projects could not
demonstrate compliance with the CLCPA. In addition to the A.7768-A (Kelles) / 5.7006-A (May) bill, we
recommend that legislation be taken up to establish a moratorium on the siting of new and repowered
fossil fuel power plants and a full environmental review be conducted. It does not appear that additional
statutory or regulatory changes are required per se in order to deny permit renewals for dormant power
plants to repower for bitcoin mining operations, however, the law should clearly state that any plants
granted permits prior to the siting law and CLCPA will still be required to go through a rigorous review
process. It is imperative that action is taken immediately to ensure permit review processes do not
violate the CLCPA, especially due to the alarming trend of and potential for cryptocurrency data mining
operations targeting old, inefficient power plants across upstate New York. A moratorium on the
issuance of permits for these blockchain operations would help complement the climate law in reaching

its mandates and fulfilling its larger purpose of comprehensive climate planning for the State of New
York.

Thank you for this opportunity to provide testimony.
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Senator MARKEY. Thank you so much.
Courtney Dentlinger, whenever you are comfortable, please
begin.

STATEMENT OF COURTNEY DENTLINGER, VICE PRESIDENT,
CUSTOMER SERVICE AND EXTERNAL AFFAIRS AND CHIEF
CUSTOMER OFFICER, NEBRASKA PUBLIC POWER DISTRICT

Ms. DENTLINGER. Thank you. Good afternoon, Chairman Markey,
and Ranking Member Ricketts. Thank you for the opportunity to
testify today.

I would like to share a little bit about Nebraska Public Power
District, or as I will refer to it, NPPD, and the territory we serve,
to set the stage for my remarks regarding our experience with
cryptocurrency mining. As Senator Ricketts mentioned, Nebraska’s
electric utility industry is unique and the legacy of Senator George
Norris. We are the only 100 percent public power State in the Na-
tion.

NPPD is a public corporation, and a political subdivision of the
State. We are not-for-profit. Our rates are set to deliver reliable,
affordable, sustainable energy and related services to our cus-
tomers. We do not have shareholders; rather our customers are in
essence our owners. Our approximately 2,000 employees operate
our integrated electric utility system, including generation, trans-
mission, and distribution facilities. Our chartered territory encom-
passes all or parts of 84 of the State’s 93 counties, spanning 500
miles from east to west.

The majority of our service territory is rural. The largest city we
serve has fewer than 35,000 people. Much of the area receiving our
power supply is farm and ranch land where crops and livestock are
grown to help feed America and the world, along with significant
ag processing, and other manufacturing. Our 3,200 megawatts of
diverse generation located across the State includes nuclear, coal,
gas, wind, hydro and solar. This diverse generation mix helps us
meet our customer expectations to be reliable, affordable, sustain-
able and resilient.

NPPD and our fellow Nebraska utilities are proud to offer some
of the lowest rates and highest reliability among the 50 States. We
serve our Nebraska customers with a resource mix that is 62 per-
cent carbon-free. In 2021, our board set a goal of achieving net-zero
carbon emissions by 2050, while emphasizing the need to maintain
reliability and affordability.

In fact, we are actively pursuing multiple technologies as we look
to the future of carbon-free energy. NPPD is leading Nebraska’s ef-
forts along with partners in Iowa and Missouri to pursue Federal
hydrogen hub designation. We are currently conducting a feasi-
bility study to determine potential locations for advanced nuclear
reactors. We are working with the U.S. Department of Energy and
several companies on carbon capture and sequestration opportuni-
ties.

In Nebraska, like most other States, electric utilities, regardless
of type, have exclusive retail service areas, which include an obliga-
tion to serve all customers under just, fair, and reasonable rates.
We cannot refuse customer based on the business they may offer.
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We generally must serve all electric loads agreeing to meet applica-
ble terms of service.

Just as every generation source has its benefits and challenges,
so does each type of customer load. Historically, steady electric de-
mand from a customer resulted in the most efficient use of electric
infrastructure at a lower cost per unit of electricity for those cus-
tomers. Today, the variability of generation from an increasing
amount of renewables, as well as other considerations, is allowing
for opportunities for new tools to be implemented to manage gen-
eration and loads, including innovative rate designs and demand
response.

In our predominantly non-metro and rural service areas, diver-
sification of businesses and economic growth is critical as these
areas continue to see population declines. In fact, local leaders have
been very receptive to crypto-mining facilities as they have seen
the potential for significant economic development benefits for their
communities.

An economic impact study performed for a crypto mining project
in Nebraska showed over a $65 million economic impact on Nebras-
ka’s economy, nearly 200 associated and direct and indirect jobs,
and $5.59 million in tax revenue. In rural areas, these economic
benefits can be significant.

The projects we have seen have an average wage of $60,000 per
job, higher than our median household income. Unlike traditional
hyperscale data centers, which often need to locate in metro areas
for work force and redundant fiber needs, these types of crypto op-
erations are more suited for rural areas because of smaller work
force requirements, less stringer redundant fiber requirements. Al-
though the number of jobs is smaller, again, these good-paying op-
portunities can have significant impact in a rural area.

These types of projects can also be more flexible with respect to
siting and often seek locations where there is existing excess or un-
used transmission capacity. They also have very high capacity load
factors, running nearly 24 hours a day, 7 days a week, which is ac-
tually a benefit for load-serving entities. The load can be very flexi-
ble. They often seek interruptible rates and can quickly drop loads,
which has proven to be helpful during local storm damage related
events and even large-scale grid events, where transmission or gen-
eration might be insufficient to serve load.

With that, again, I appreciate the opportunity to share our expe-
rience with you today. I look forward to any questions you may
have.

[The prepared statement of Ms. Dentlinger follows:]
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Statement of Ms. Courtney A. Dentlinger

Vice President of Customer Service and External Affairs & Chief Customer Officer
for Nebraska Public Power District

Before the U.S. Senate Committee on Environment and Public Works,
Subcommittee on Clean Air, Climate, and Nuclear Safety

Subcommittee Hearing on Crypto-Asset Environmental Transparency

March 7, 2023

Good afternoon, Chairman Markey, Ranking Member Ricketts and members of the
Subcommittee. Thank you for allowing me the opportunity to testify today.

My name is Courtney Dentlinger. | am the Vice President of Customer Service and
External Affairs & Chief Customer Officer for Nebraska Public Power District (NPPD). Prior
to joining NPPD five years ago, | had the privilege to serve as Director of Economic
Development for the State of Nebraska, in then-Governor Ricketts’ cabinet.

I would like to share a little bit about NPPD and the territory we serve to set the
stage for my remarks regarding our experience with cryptocurrency mining.

Nebraska's electric utility industry is unique and a legacy of Senator George Norris.
We are the only 100% public power state in the nation. All retail electric service in
Nebraska is provided by municipal electric systems, public power districts and electric
cooperatives. Public power districts like NPPD are public corporations and political
subdivisions of the State of Nebraska. We are not-for-profit. Our rates are set to deliver
reliable, affordable, sustainable energy and related services to our customers. We do not
have shareholders; rather, our customers are in essence our owners. Approximately 2,000
employees operate NPPD’s integrated electric utility system including generation,
transmission, and distribution facilities.

Control of NPPD and its operation is vested in an 11-member Board of Directors,
popularly elected from within NPPD’s chartered territory which encompasses all or parts
of 84 of the state’s 93 counties, spanning 500 miles from east to west.

The majority of NPPD’s retail and wholesale service territory is rural. The largest
city we serve has fewer than 35,000 people and much of the area receiving our power

1
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supply is farm and ranch land where crops and livestock are grown to help feed America
and the world, along with significant ag-processing and other manufacturing.

Nebraska Public Power District’s 3,200 megawatts of diverse generation, located
across the state, includes nuclear, coal, gas, wind, hydro and solar. This diverse generation
mix helps NPPD meet customer expectations to be reliable, affordable, sustainable, and
resilient. NPPD and our fellow Nebraska utilities are proud to offer some of the lowest
rates and highest reliability among the 50 states. According to the Energy Information
Administration’s preliminary 2021 data, Nebraska's average revenue per kilowatt hour
was ranked 9% lowest in the Nation. NPPD serves its Nebraska customers with a resource
mix that is 62% carbon free. In 2021, our Board has set a goal of achieving net zero carbon
emissions by 2050, while emphasizing the need to maintain reliability and affordability.
In fact, we're actively pursuing multiple technologies as we look to the future of carbon-
free energy. NPPD is leading Nebraska's efforts, along with partners in lowa and Missouri,
to pursue a federal hydrogen hub designation. We're currently conducting a feasibility
study to determine potential locations for advanced nuclear reactors as those
technologies become commercially viable and affordable in the future. And we're
working with the U.S. Department of Energy and several different companies on carbon
capture and sequestration opportunities.

In Nebraska, like in most other states, electric utilities regardless of whether they
are public power, cooperatives or investor owned have an exclusive retail service area
which includes an obligation to serve all customers under just, fair, and reasonable rates.
We cannot refuse customers based on the business they may operate. We generally must
serve all electrical loads agreeing to meet applicable terms of service. And just as every
generation source has its benefits and challenges, so does each type of customer load. All
electric utility customers have unique characteristics as to how they impact the various
aspects of electric infrastructure. Historically, steady electric demand from a customer
resulted in the most efficient use of electric infrastructure and the lowest cost per unit of
electricity for those customers. Today, the variability of generation from an increasing
amount of renewables, as well as other considerations, is allowing opportunities for new
tools 1o be implemented to manage generation and loads, including innovative rate
designs and demand response.

| will now turn to NPPD’s experience with crypto-mining loads.

In Nebraska over 55 percent of the state’s population of approximately 2 million
residents is concentrated in just three counties in eastern Nebraska. In our predominately
non-metro and rural service areas, diversification of businesses and economic growth is
critical as these areas continue to see population declines. Infact, local leaders have been
receptive to the crypto mining facilities as they have seen the potential for significant
economic benefits for their communities. For instance, an economic impact study

performed for a crypto-mining project in Nebraska showed over a $65 million economic
2
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impact on Nebraska’s economy; 193 jobs generated and supported; and $5.5 million in
state and local taxes and transfer payments generated. State sales tax, gross revenue tax,
and related transfer payments made to the community generated significant revenues
for local and state government. In rural areas, these economic benefits can be significant.

The Nebraska projects we have seen have an average wage of $60,000 per job. The
types of jobs include site managers/administrators, data center technicians, and security
personnel (compared to NPPD’s service territory 2020 median household income of
$55,000). In addition, there is an increased demand for specialized hardware and
software, which can help create more jobs in the tech sector.

Unlike traditional hyperscale data centers, which often need to locate in metro
areas due to workforce availability and the availability of redundant fiber, these types of
operations are more suited for rural areas because of smaller workforce requirements
and less-stringent redundant fiber requirements. Although the number of jobs is smaller,
these good-paying opportunities can have a significant impact in a rural area.

The tax revenues for the state and local political subdivisions can also be significant.
One crypto mining facility in Nebraska paid $1.6 million in state sales tax in a 12-month
timeframe on the energy it consumed. The local government received $3.8 million in that
same time period.

In Kearney, Nebraska, the community has been able to make significant
enhancements to its municipal airport to attract commercial air service to the community
due to increased tax revenues, which is important not only from a quality-of-life
perspective, but also for recruiting additional economic development prospects.

In our experience, projects have not demanded incentives to come into our
communities. In addition, because these types of projects can be more flexible with
respect to siting requirements, the developers are often seeking locations where there is
existing excess or unused transmission capacity.

These loads have very high-capacity factors, running nearly 24 hours a day, 7 days
a week, which is a benefit for load-serving entities. Moreover, while crypto mining
requires a lot of electricity, the load can be very flexible. They often seek interruptible
rates and can quicky drop loads, which has proven to be helpful during local storm
damage related events, and even larger-scale grid events, where either transmission or
generation is insufficient to serve load across a regional transmission organization’s
footprint. NPPD has developed new interruptible rate structures that allow for this
demand response that benefits the customer, the utility, and the regional transmission
organization.
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Again, | appreciate the opportunity to share our experience with you today, and 1
look forward to any questions you may have.
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Senate Committee on Environment and Public Works
Hearing Entitled, “dir, Climate, and Environmental Impacts of Crypto-Asset Mining:
Legislative Hearing on §___, The Crypto-Asset Environmental Transparency Act of 2023
March 7, 2023
Questions for the Record for Courtney Dentlinger

Chairman Markey:

1. Ms. Dentlinger, in your written testimony, you stated that "In our experience, projects
have not demanded incentives to come into our communities." However, in 2020,
according to reports', the Nebraska Public Power District (NPPD) spent $12.5 million
dollars constructing a substation in the city of Kearney for Compute North, a
cryptomining company. Reports also state that Compute North received $165,000 worth
of free land, temporary substations during construction of the new substation, and
significant discounts on its electricity.'

a. Could you please describe the nature of the deal with Compute North?

Compute North entered into standard transmission extension and service
agreements, and qualified for an existing rate offered to any load that qualified.
We do not have any special deal with Compute North; but are happy to outline the
services offered,

i. For the transmission upgrades needed to serve the facility’s electric load,
Compute North NEOS, LLC (Compute North) entered into an agreement
with NPPD through which Compute North committed that it would meet
minimum expected load levels for at least 3 years. In addition, the
agreement required Compute North to post security in the amount of $7
million. The $7 million security required by the agreement protects NPPD
from being left with “stranded assets”, or assets that could not readily be
used for other customers in our service territory. Such assets were built by
NPPD to accommodate the Compute North load and the security was put
in place, per agreement of the parties, to compensate NPPD in the event
that Compute North never put the facility into operation or did not meet
the minimum expected load levels. The security can be reduced, and
ultimately, can be returned, if Compute North meets the minimum
expected load levels for the 3-year period. If the load does not operate as
expected during the 3 years, NPPD may collect on all, or a portion of the
security, to compensate NPPD for its investment into the facilities that it
constructed. These security agreements are put in place to protect other
NPPD customers from cost-shift of costs incurred for infrastructure
investments necessary to serve new loads.

singss/local/in-search-of-cheap-power-and-land-crv
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For electric service at this facility, NPPD required a billing deposit and
implemented a prepay provision with Compute North NEOS5, LLC. The
prepay provision requires Compute North to pay one-half of the estimated
“next month” billing invoice during the current monthly billing cycle.

It is our understanding that the Economic Development Corporation of
Buffalo County conveyed five acres of land to Compute North NEOS, LLC
in return for a commitment of capital investment, job creation and
electrical power usage, with associated sales tax, by the business.

It is our understanding that the Economic Development Corporation of
Buffalo County approved the use of the local economic development NDO
loan program funds by Compute North NEOS5, LLC.

b. Did NPPD, or other entities, provide incentives, such as a new substation, free
land, and/or discounts on electricity, to the cryptomining company Compute

North?

i.

ii.

The new substation was not an incentive, it was a required upgrade needed
to serve the load. NPPD studied the proposed new 100 Megawatt load and
determined additional transmission capacity was needed to serve this load.
This included network upgrades that cost approximately $4 million, and a
new substation that was constructed at a cost of $12.5 million and is
expected to be in service by June of 2023. Based on the size of the
load/expected future revenues, and the reliability benefits to other load in
this area, no direct funding was required from Compute North. A
furnishing of security in the amount of $7 million was required, as noted
above, to ensure the load materialized and operates for at least 3 years.
This methodology is used by NPPD in a non-discriminatory manner for all
new load in NPPD’s service area as documented in our transmission
extension policy

. NPPD was able to serve this load prior to completion of the new

substation by connecting some of the load (approx. 30 MW) to existing
substation assets and by placing mobile equipment (transformers and
switches/breakers we have mounted on trailers) that NPPD has in its fleet
to serve the remaining 70 MW until the new substation was in service.

Compute North NEOS, LLC qualified for NPPD’s existing Economic
Development Rate. This rate recovers NPPD’s costs associated with the
generation of electric power and energy to serve the load. Any project
meeting outlined criteria qualified for this rate. The rate is further
described in response to question 1.c.

¢. Were there any effects to ratepayers (e.g., increased prices) as a result of the deal
with Compute North?

Page 2 of 4
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Serving Compute North has not increased prices for other customers of
NPPD. Serving the new load has accelerated the need for an
approximately 9-mile transmission addition, which will enhance reliability
for all customers in the Kearney area.

Compute North qualified for NPPD’s Economic Development Rate, which
recovers the costs associated with the generation of electric power and
energy to serve the load. This rate can be utilized by a qualifying new
customer for a maximum of five (5) years. Recovering the incremental
costs through the rate insures that existing electric customers are better off
financially with the new load than they would be without it. Once the five
(5) year eligibility period is completed, the customer transitions to taking
service under the applicable standard electric rate. NPPD is currently
providing electric service under its economic development rate to a half-
dozen commercial and industrial customers, only one of which is a crypto
mining company (Compute North).

d. Compute North declared bankruptcy in 2022, with its assets reportedly sold off to
Generate Capital.

i

ii.

Did Compute North make a binding commit to operating the facility, and
if so, for how many years?

1. Compute North NEO5, LLC, which owned and operated the
Kearney facility, was not a party in the above referenced
bankruptcy. However, Compute North NEO5, LLC did transfer
ownership of the Keamey facility to Generate Capital. NPPD is
not privy to the details of that transaction. But, as noted above for
the transmission upgrades, Compute North NE05, LLC signed an
agreement with NPPD that required them to post security in the
amount of $7 million dollars that is returned only if they meet
minimum required load levels over a 3-year period. That
agreement, with all of its obligations, was assigned to Generate
Capital in conjunction with the sale of the Kearney facility.

Has Generate Capital assumed this commitment?

1. Yes, Generate Capital has taken ownership of all existing
agreements that were in place for the Compute North NEOS, LLC
facility.

e. Has NPPD offered incentives to any other cryptomining company operating in
Nebraska? If so, please describe.

i

A 35 MW cryptomining operation planned for the Minden, Nebraska area
would also qualify for the Economic Development Rate. Related
transmission investments would also be subject to the provisions of
NPPD’s Transmission Extension Policy, including any required security.

Page 30f4
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This is a planned facility to be owned by Compute North Minden, LL.C or
its successor.

f. Has NPPD made any changes to the way it engages with cryptomining companies
as a result of the Compute North bankruptcy? If so, please describe.

No, NPPD has not made any changes to the way it engages at this time.
What is the total power demand of all current cryptomining facilities in Nebraska?
a. NPPD has 100 MW of cyptomining load at this time.

b. NPPD provides service in all or part of 84 of the State’s 93 counties. NPPD does
not serve the entire State of Nebraska, does not have data for other Nebraska
utilities, and is therefore unable to answer this question.

What is the total power demand of all planned cryptomining facilities in Nebraska?

a. As stated above, NPPD does not have information for other utilities in the State of
Nebraska. However, NPPD anticipates another 35 MW of crypto load on its
system to come online in 2023-2024. NPPD does have one other prospect, that
would be up to a 70 MW load, that is currently considering signing an agreement
that would require them to post security and guarantee its load for at least 2 years.
That load would not be fully served until upgrades are completed in year 2026.

In 2021, Nebraska Public Power District set a goal of achieving net-zero carbon
emissions by 2050. How does the increased energy demand of cryptomining facilities in
Nebraska affect the 2050 net-zero goal?

It has had no negative impact on NPPD’s net-zero goal. NPPD is in the process of creating its
Integrated Resource Plan. We are anticipating significant load growth, largely due to
potential hydrogen-related facilities, with limited additional cryptomining loads. This load
growth will accelerate our timelines for adding additional generation. Any generation we add
would be lower carbon-emitting resources, in line with our goal to reach net-zero carbon by
2050.

Page 4 of 4
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Senator MARKEY. Thank you so much.

Now we will turn to a round of questions from the Senators. As
we work to decarbonize our economy, we have to demystify elec-
tricity guzzling industries like Bitcoin mining. Bitcoin has an out-
sized effect on our grid and on our climate. Why is that? Well, be-
cause Bitcoin mining is inherently energy inefficient. The more de-
mand there is for Bitcoin, the more work it takes to generate new
Bitcoin.

I operated an ice cream truck to pay my way through college. So
it is like saying that if my truck got worse gas mileage, it would
be because each new ice cream which I sold reduced the energy ef-
ficiency of the truck.

Mr. Altenburg, is it true that Bitcoin’s proof-of-work mining
mechanism is set up to require more energy to earn each new
Bitcoin as more miners come into the market?

Mr. ALTENBURG. Yes, it does. That occurs in two different ways.
One is the Bitcoin race, the difficulty level of mining a new block
gets harder the more miners mine. That is on the short time scale.
We also have the issue on a longer-time scale where every approxi-
mately 4 years, the amount of Bitcoin that you get from mining is
cut in half.

Senator MARKEY. So Bitcoin mining is like a fuel economy regu-
lation in reverse. As time goes on and computers get faster, the
network automatically adjusts to make sure more energy gets used.
Mr. Altenburg, even if we improve the energy efficiency of crypto
mining computers, would that lead to lower energy usage?

Mr. ALTENBURG. Bitcoin mining is inherently wasteful by design.
The miners already have incentive to make the mining hardware
as efficient as they possibly can, because of the enormous amount
of energy they have to use. The problem is, as efficient as they can
possibly be, they are not efficient enough. They are always going
to increase the energy demand.

Senator MARKEY. So Bitcoin uses as much electricity as we need
to power every light in every home in the United States on a daily
basis. Globally, if Bitcoin mining was a country, it would be in the
top 30 countries based on energy use worldwide above countries
like Norway and Sweden.

Mr. Altenburg, Bitcoin supporters predict that the Bitcoin price
will increase dramatically in the coming years. Does that mean
that the electricity demand from Bitcoin mining will also increase?

Mr. ALTENBURG. As more miners enter the fray, enter the mining
competition, we do see an increase, we have seen that. When
Bitcoin was worth $60,000 a Bitcoin, we had more active mining
than we do at today’s prices.

Yes, it is going to continually get more difficult to mine Bitcoin
and the amount Bitcoin miners are going to be rewarded with is
going to continue to get less and less. This system will continue to
spiral at an exponential rate, using more and more energy.

Senator MARKEY. Thank you.

Dr. Kelles, was uncontrolled energy use a factor of concern in
your assessment of Bitcoin mining in New York State?

Ms. KELLES. Yes, absolutely. Particularly given the impact on
one, our climate goals, and two, our energy grid. We have very ag-
gressive climate goals. The concern was that amount of
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cryptocurrency mining that was growing rapidly in New York State
would actually derail our ability to reach our climate goals.

Particularly, the more renewable energy infrastructure we put in
place, if we divert that to the cryptocurrency mining, there is a pro-
found opportunity cost that that exactly same renewable energy in-
frastructure would not be available then for all of the existing
building infrastructure and transportation infrastructure, which
are two of the biggest contributors to greenhouse gas emissions
that we want to get on onto the electric grid.

Senator MARKEY. Thank you, Dr. Kelles, very much.

At this juncture, there is a roll call on the floor of the Senate
right now, and I will leave it up to Senator Ricketts, my thought
would be that I would hand the gavel over to him, I am going to
run over and make the roll call and try to get back here. It will
be a relay race; then he can run over and make the roll call as well.
Let me turn it over to Senator Ricketts.

Senator RICKETTS.

[Presiding.] Thank you, Chairman.

Ms. Dentlinger, we were talking a little bit earlier, and you have
first-hand knowledge of the economic development that we are
talking about, the jobs that are created, the investment, the tax
revenues and so forth that we get from investments in our State.
Nebraska Public Power is no stranger to the crypto industry. What
benefits in terms of economic development have you seen from new
businesses in the crypto energy who are locating to Nebraska? Can
you expand upon some of the things you were talking about before,
please?

Ms. DENTLINGER. Thank you, Senator. Absolutely. We have actu-
ally seen significant benefits from this industry to date, mostly
farm tax revenues and then job creation. Again, those are very
good-paying jobs, particularly in rural areas of Nebraska. The tax
revenues for the State and local political subdivisions, we have
seen just for one crypto mining facility in Nebraska $1.6 million in
State sales tax over a 12-month period. During that same time-
frame, $3.8 million for the local taxing authorities.

That enables infrastructure investments in the host commu-
nities. In fact, due to those increased tax revenues, that Nebraska
community has been able to make significant enhancements to its
regional municipal airport, to attract commercial air service to the
community, which is important not only from a quality of life per-
spective for the residents there, but also for recruiting additional
economic development prospects to the area.

Senator RICKETTS. Is it also fair to say that it also helps to keep
property taxes down?

Ms. DENTLINGER. Absolutely. That is certainly a concern in the
State of Nebraska. Those sales tax revenues help every resident at
the State on their property tax bill.

Senator RICKETTS. Are you hearing from companies that want to
locate their crypto industry in the State of Nebraska, who have ex-
pressed an interest in moving?

Ms. DENTLINGER. We certainly are. There is a great deal of inter-
est, due in large part, as you mentioned, to the low rates that we
have, but also to the rate designs that we have put in place. Our
customers, both rural public power districts and municipalities, are
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eager to host these opportunities, again, because of the tax benefits
and the good-paying jobs that they bring.

Nebraska is also rather unique because we have historically had
additional capacity available. We are the Country’s largest
irrigator, thanks to the Ogallala Aquifer. Many irrigation wells
have been converted to electric from diesel, because the load, while
large, is seasonal. Two to 3 months out of the year, during the
summer, those irrigation wells demand a lot of electricity. The re-
mainder of the year, we have additional capacity to spare.

Senator RICKETS. Great. One of the things that has been men-
tioned here today is the impact of these facilities on emissions, the
crypto assets mining businesses are responsible for increasing fossil
fuel use and driving up greenhouse gas emissions. Ms. Dentlinger,
my understanding is that Nebraska Public Power District is lead-
ing the way in the development and deployment of new clean en-
ergy technology, such as supporting a regional hydrogen hub, you
mentioned that in your opening remarks, and supporting deploy-
ment of carbon capture technology, which you also mentioned.

Can you tell us a little bit more about the role new industries
play in supporting clean energy technology and adoption in Ne-
braska?

Ms. DENTLINGER. Yes. Load growth creates opportunities. As you
mentioned, we are exploring a number of those currently. We are
in the process of developing our integrated resource plan. New load
means an opportunity for additional generation resources and clean
energy technologies would be part of those additions. In fact, any
new generation resources we deploy would have a lower carbon
footprint.

Loads with higher load factors, such as crypto mining, which
means they are utilizing electricity at steady rates rather than
ramping up and down, can produce more constant revenue streams,
which in turn can help finance those clean energy technology de-
ployments.

Senator RICKETTS. To kind of just typify this a little bit for me,
is it fair to say that if you and your community have a crypto cur-
rency or crypto asset generating facility that is creating more de-
mand for electricity, and because of the scales of utility generation,
you can actually help reduce the utility bills for other customers?
Is that fair?

Ms. DENTLINGER. We work very hard to make sure that we are
not shifting costs among various types of customer classes. We cer-
tainly are not subsidizing crypto. Those mining operations again
are so stable in the usage of electricity it actually helps system-
ically for those costs that we do socialize to bring the costs down
for every user.

Senator RICKETTS. Yes, so because you have to give that con-
sistent demand, you can keep it relatively, other people’s rates, rel-
atively lower, is that fair?

Ms. DENTLINGER. Yes. Consistent usage, 24-7, can actually be
the most efficient use of electric infrastructure.

Senator RICKETTS. All right, great. Thank you.

Mr. CARPER.

Senator CARPER. Mr. Chairman. Been in the Senate less than 3
months, he is already chairing committees.
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[Laughter.]

Senator CARPER. Thank you for letting me work into the lineup.

I want to start off by thanking Senator Markey, our Chair, for
today’s hearing on his legislation that seeks to shine a light on the
impacts of cryptocurrency on our environment. I held the first over-
sight hearing in Congress on cryptocurrency almost 10 years ago
on November 18th, 2013, when I was privileged to be Chairman of
the Homeland Security and Governmental Affairs Committee.
Today, we are here having the first hearing in the Senate that is
focused on the environmental impacts of cryptocurrency.

Regardless of what they believe about the role of cryptocurrency
in the global economy, I hope we can all agree that cryptocurrency
should not be increasing pollution that affects the air we breathe
and the water we drink, or that otherwise degrades our climate
and our environment.

Today we know that some cryptocurrencies require a massive
amount of energy to power and control the temperature literally of
thousands of computers, which run, I am told, all day and all night.
I am told that cryptocurrency currently uses up to 1.4 percent of
our Nation’s electricity, 1.4 percent of our Nation’s electricity. That
is as much electricity as is needed to light every home in this
Country.

When I first saw that, I had to read it twice. That is as much
electricity as is needed to light every home in this Country.

As many industries are looking to reduce their energy usage, we
have heard today that cryptocurrency electricity usage is surging
as the need for additional computing power grows. We have also
heard today that there is a lack of data on where and how this
power is being generated.

I am going to start with a question for Mr. Altenburg. First of
you, then Ms. Kelles. Are there ways for cryptocurrency to have
fewer environmental impacts and still allow communities to benefit
from the economic engine that it can provide?

Mr. ALTENBURG. Certainly, Senator. Our main concern is about
proof-of-work cryptocurrency, which is the system that Bitcoin
uses. This system is wasteful by design. Part of the mechanism for
generating new Bitcoin requires using enormous amounts of en-
ergy.

The No. 2 cryptocurrency by market cap in the Nation right now,
Ethereum, uses just a tiny, tiny fraction of that. There are literally
dozens of competing technologies that can accomplish everything
Bitcoin can do and more, without using that enormous amount of
electricity.

Senator CARPER. Say again the approach that uses so much less
electricity? Say it again.

Mr. ALTENBURG. Could you repeat the question?

Senator CARPER. Yes. You just said that there was an alternative
that uses a lot less electricity to create. What was it?

Mr. ALTENBURG. Ethereum is a competing cryptocurrency. It
uses a system call proof-of-stake. That is a class of systems that
can reduce energy while still maintaining blockchain technology
and cryptocurrency.

Senator CARPER. Thank you.
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If T could, Ms. Kelles, same question. Are there ways for
cryptocurrency to have fewer environmental impacts and still not
reduce the benefit from the economic engine that it can provide?

Ms. KELLES. Absolutely. I wanted to note with respect to Bitcoin
first, Bitcoin is one of the most consolidated cryptocurrencies on the
planet. Point zero one of the accounts own about 27 percent of the
currency. To say that this is a currency accessible to all people is
misinformation.

What was previously mentioned, proof-of-stake, is another form
of validating. There are about 16 different kinds of validations of
cryptocurrencies. Proof-of-stake is the second most common. That is
what Ethereum is built on. Ethereum also proved that you can con-
vert, you can change from proof-of-work to proof-of-stake, sort of in
the middle of flying the plane, when the blockchain is already ac-
tive.

It is possible for ones who are using proof-of-work to shift over
and reduce their total energy consumption by over 99 percent.

The thing that is also really important is that proof-of-stake is
in many ways more nimble. It is really the validation system where
a lot of smart contracts are used, where there is a lot of the innova-
tions and decentralized finance Web3 systems. I would actually say
that proof-of-stake is where we can see a lot of, expect a lot of the
innovation to happen, and not on more dinosaur proof-of-work
based validation methods.

Senator CARPER. Thanks very much for that.

I am going to come back to you, Mr. Altenburg. What types of
data or further research is needed to better understand to monitor
and to mitigate the energy and climate impacts of
cryptocurrencies?

Mr. ALTENBURG. Thank you, Senator. One of the big problems we
are seeing right now, particularly in Pennsylvania, is a lack of
knowledge. We have asked even regulators where all the crypto
mines are, and they really can not say with any degree of certainty.
We have had a situation that happened in January 2021, where in-
spectors from the State’s department of environmental protection
showed up at a fracked gas well and found Bitcoin mining hard-
ware plugged in. Nobody applied for permits, nobody notified any-
body. These operations can just startup overnight.

That is why the reporting requirement of the Crypto-Asset
Transparency Act is particularly important, so we will have some
ability to see where these facilities come into communities. Some-
times when they come into the communities, they say they are a
data center, they do not even mention crypto mining. Even the
community has no idea what is going on next door.

Senator CARPER. I am a United States Senator, but I have been
a recovering Governor for 22 years. As a former Governor, I love
to learn what works well at the State level and do more of what
works well, find out what works and do more of that. States and
Governors are pretty good at that when it comes to addressing dif-
ficult problems.

What are some of the lessons learned from your experiences ad-
dressing pollution from cryptocurrencies in New York that may not
have been mentioned yet in this hearing?
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Ms. KELLES. I would elaborate on one, two that have been men-
tioned but have not really been extensively discussed, which is,
one, the impact on water quality. We have a facility that started
the conversation here, and I mentioned it in my testimony,
Greenidge. They pull up to 140 million gallons of water a day from
a lake and use that to cool the facility, then release it back into
a Class C trout stream. Trout show signs of stress and start to die
out at over 70 degrees temperature, and the water released is up
to 108 degrees temperature.

It is seriously affecting the ecosystem, and also affecting all the
livelihoods around that area, including fishing, hunting, the
agrotourism industry, as I mentioned, which we have the Napa
Valley of the east. The wine industry here is really important. Not
only does the facility affect the water quality, but it also affects the
experience because of profound noise pollution.

The other thing we have not talked about as much, and I think
it is really important, is the opportunity cost of investing signifi-
cantly in cryptocurrency mining operations. We have huge amounts
of greenhouse gases as a State, as I said earlier, from our build-
ings, and from our transportation and other aspects of our indus-
try, of our State economy. It is going to be a significant challenge
to get all those onto electrification. The more cryptocurrency min-
ing we have in the State that is feeding directly off the grid, the
harder it will be to get all of those onto the grid because of the
strain we experience.

I will say one last thing, which is, I hear often from the pro-
ponents that cryptocurrency mining can act as a battery. That is
simply not true. It does not produce any energy, it does not store
any excess energy. It can shut off when there is high demand, but
in most cases that I have read of, in fact it actually has a contract,
like in Texas, where it gets paid to shut off. In fact, Texas makes,
in some cases, cases that I have read, more money when they shut
off than when they do run their facility.

I would not say that that is a cost-free battery storage system in
place. It is an opportunity cost, and we really should be focusing
on investing in the renewable energy infrastructure and long-term
storage to create a long-term renewable energy infrastructure for
our State.

Senator CARPER. Thank you very much. Mr. Chairman, let me
say thank you for bringing this together, and bringing our wit-
nesses to consider this issue. Frankly, it is not something as we are
going through the battle, the fight on climate change and crafting
legislation, whether it is the climate provisions in the Bipartisan
Infrastructure Bill, whether it is the work we did in the Inflation
Reduction Act, it’s not something that I think many of us have
thought about. Thank you for bringing it to us. Thanks to our wit-
nesses for joining us today.

Senator MARKEY.

[Presiding.] Thank you, Mr. Chairman, very much.

A lot of this just fits into the frame of energy efficiency. My
mother would always say, your father and I are going to donate
your brain to Harvard Medical School as a completely unused
human organ. She would say, you have to learn how to work
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smarter and not harder. I would be 10, 11, 12, she would just keep
saying the same thing.

When I authored the appliance efficiency laws in 1987, for exam-
ple, the air conditioning is 80 percent of peak demand in Texas in
the summer. If they doubled the efficiency, it would be half the
electricity that people would have to purchase. They fought it, but
once the law passed, they did it. The same thing was true for re-
frigerators, for stoves. They figured it out.

Same thing was true for automobiles. I used to make the amend-
ment every year on the House floor to increase economy. The auto
industry said, you just do not know how hard it is. We finally, in
2007, we passed my bill. Then Elon Musk just went to the markets
and said, hey, I will be able to meet the standard. Give me money
for all-electric vehicles.

That is what we are talking about here. We are just talking
about, in my mother’s words, working smarter and not harder and
getting the same results.

Senator CARPER. Could I just say, I think our parents were talk-
ing with each other, even back then.

Senator MARKEY. You know, a correct assessment of our un-
tapped human potential, I agree with you. I am sure it is a miracle
that we are here from their perspective, given our attitudes at age
10.

[Laughter.]

Senator MARKEY. The Bitcoin network uses a mechanism called
proof-of-work to issue new Bitcoins to miners. The problem is in
the name itself, you need to prove you have done a lot of work and
used a lot of energy in order to get awarded any Bitcoin. We can
not be fooled into thinking that this amount of energy must be
used in order to participate in crypto-asset markets. Other assets,
like Ethereum, use methods that cut energy use by 99.9 percent.

Mr. Altenburg, could Bitcoin change its code to save substantial
amounts of energy?

Mr. ALTENBURG. Ethereum certainly did that, switch from proof-
of-work to proof-of-stake. Whether or not Bitcoin itself can arrange
to do that, that would remain to be seen. It is certainly possible.

Senator MARKEY. It is possible. If it is possible, and it is more
energy efficient, and it gets the same result, they could move in
that direction and still achieve their economic goals.

This is not an issue that is built into blockchains. It is an issue
that has been into Bitcoin, which is the difference. It all depends
upon how that company or industry approaches the issue of energy
efficiency. All power plants are held to the same emissions stand-
ards; all trucks are held to the same emissions standards. Crypto
assets do not have those across-the-board standards. Some like
Bitcoin get away with damage that the others would never dream
of.

That has to be the goal, because we know that Bitcoin mining
will also increase if they have more energy efficiency standards
which they use. In our opinion, does a higher Bitcoin price mean
more incentive for Bitcoin miners to use more energy? You do agree
with that?

Mr. ALTENBURG. We have seen that in practice.
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Senator MARKEY. You have seen that in practice. We just have
to recognize that, and then take the analogous situation with re-
frigerators, stoves, air conditioning, automobiles, and just say that
we are not looking to end refrigeration or automotive technology,
we are just saying that we should be more efficient, we should be
more aware of the emissions into our atmosphere that are avoid-
able.

On the one hand, this is a very innovative sector economically.
They tout themselves as innovators. All we are asking for them to
do is look across the board at innovation, not just that one idea,
but embracing innovation and energy efficiency, innovation in the
technologies which they use in order to generate their innovation.

That is why this hearing is so important, so that we can have
a meeting of the minds over mining, so that we benefit from all of
the lessons we have learned over the last 30 years that people
thought were absolutely impossible to implement.

I thank you all again for the information. Let me turn again to
Senator Ricketts.

Senator RICKETTS. Thank you, Mr. Chairman.

Mr. Altenburg, you had mentioned a couple of things that you
said were problems with Bitcoin generation or I think you were
talking about Bitcoin in particular. You mentioned they were talk-
ing about bringing online three waste coal plants in Pennsylvania,
is that right? Again, I am from Nebraska, I am not from Pennsyl-
vania, I do not know all the rules.

Wouldn’t each of those plants have to be permitted to be able to
go into operation? To get those permits, wouldn’t they have to com-
ply with the overall emissions targets for the State of Pennsyl-
vania?

Mr. ALTENBURG. There are two waste coal plants that are in op-
eration. They were existing waste coal plants that were in oper-
ation and they were operating at very, very low-capacity factors.
All these plants are heavily subsidized. Pennsylvanians pay 60 per-
cent of the energy cost for the Bitcoin miners of these plants
through subsidies from taxpayers and ratepayers.

Yes, they do, the plants do meet their current permits, but they
are increasing their emissions because of Bitcoin mining.

Senator RICKETTS. Is there a real limit on what they would be
able to generate as far as power because they are generating more
emissions? Or do they have some sort of grandfather clause that
allows them to just continue to generate?

Mr. ALTENBURG. The State established permit limits for them
based on the fact they are 90-megawatt plants each. They were op-
erating, again, at much lower capacity. They weren’t operating any-
where near that before Bitcoin mining started. Now they have
ramped up their capacity.

Where they are, we believe operating under their permit limits,
they are still emitting a lot more than they were just a few years
ago.

Senator RICKETTS. Okay. You also mentioned something about
Bitcoin operators plugging into fracking gas wells, and that was il-
legal, is that my understanding? There are laws against them
doing that? Is that right? Without getting a permit, that is.
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Mr. ALTENBURG. They plugged it in without a permit. The De-
partment of Environmental Protection issued a notice of violation
in that case. I believe there is still litigation in process over that.

Senator RICKETTS. Essentially what you are saying is, it was ille-
gal for them to do that in the first place, so they were breaking the
laws anyway, right? Is that accurate?

Mr. ALTENBURG. I believe they were. That has not been deter-
mined.

Senator RICKETTS. Not been proved yet. Okay. You also men-
tioned the noise pollution as well. Help me again with Pennsyl-
vania. Are there rules or permits? do not you have to get a permit
or something with regard to noise or generation for facilities?

Mr. ALTENBURG. Noise pollution is generally handled by local
municipalities. It has traditionally been handled as a local nui-
sance issue. One of the recent fracked gas wells that is going into
operation, Bitcoin, is in the location of the State called the Pennsyl-
vania Wilds, which is some of our most pristine habitat. Frankly,
there are not a lot of neighbors in that area to file noise pollution
complaints. What we have is a considerable amount of wildlife that
the tourism industry depends on. This noise pollution could directly
impact the tourist industry. There really is not a strong regulatory
mechanism.

Senator RICKETTS. There would be a local entity, maybe a county
or something like that, who could put limits on how much noise
you could generate, is that accurate? There is some form of local
government there to put in those.

Mr. ALTENBURG. There is local government. I do not know the ex-
tent of their authority toward noise pollution.

Senator RICKETTS. Okay. Dr. Kelles, I think you also mentioned
that noise pollution was one of the things, I think you described it
as a jet engine, is that right?

Ms. KELLES. Correct.

Senator RICKETTS. Same question to you, is not the local entities,
like a county or a city that would put in ordinances or whatever
to say, hey, you can only have so much noise allowed?

Ms. KELLES. Yes, and there actually has been some effort like my
colleague mentioned. There are limits on how much they can pre-
vent and permit. There have been, there is at least one example
of a moratorium on cryptocurrency mining because of issues of
noise and all the safety issues, health and safety issues. It was a
temporary one. They were able to do a temporary one there, yes.

Senator RICKETTS. Ms. Dentlinger, we are running out of time
here, so I will ask you to be brief. In your experience, NPPD, I
know that some counties in Nebraska have ordinances with regard
to say, wind setbacks for noise, and so forth. Is that your experi-
ence in Nebraska as well?

Ms. DENTLINGER. Yes, I speak from my previous economic devel-
opment experience. Typically we would see zoning regulations both
within municipalities and then within counties. If they wanted to
regulate decibels levels from any industry, as you mentioned, we
have seen that recently with wind, they put those regulations in
place.

Senator RICKETTS. Great. Thank you.
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Senator MARKEY. As I said in my opening remarks, this virtual
commodity has real-world impact. We do not know the total scope
of the environmental effects of crypto mining. The White House Of-
fice of Science and Technology has specifically called for more infor-
mation but they do not have the authority to call for it, which is
the why the Crypto-Asset Environmental Transparency Act is so
important.

Mr. Altenburg, do you agree that this legislation would provide
more transparency and disclosure which could help us to oversee
and understand the environmental impacts of crypto mining? It is
almost alone in the entire American economy, kind of sealed off
from the knowledge, the information everyone should have about
the environmental impacts of the industry.

Mr. ALTENBURG. In Pennsylvania, we have an environmental
rights amendment to our constitution that guarantees the public,
actually the ownership of their public natural resources. One of the
big things we are seeing with cryptocurrency and the lack of trans-
parency is the public does not know where these facilities are com-
ing in, they do not know where they are using the power. They do
not know where the power is being used, they do not know where
the pollution is.

As long as we have that, the State is not in a position where they
are going to be able to effectively regulate these facilities.

Senator MARKEY. When I was growing up in Ward 2 in Malden,
Malden is a city about four miles north of Boston, my grandfather
got off the boat from Ireland, worked on the Malden River, and I
grew up three blocks from there. My mother, when I was about 10,
again, much more intelligent than I am, she would say, Eddie,
whatever you do, do not swim in the Malden River. It was kind of
black with a pre-Jimi Hendrix purple haze over it.

[Laughter.]

Senator MARKEY. All the industries used the Malden River as a
dumping ground, the coal industry, every Converse All-Star was
made in my home ward, 8,000 people just using the Malden River.
It was obviously an era where there really weren’t a lot of regula-
tions. There was kind of a black cloud over our neighborhood grow-
ing up.

On the other side of town, they didn’t have a black cloud, where
other people lived. In my home ward, it was kind of the working-
class ward. Every city has a ward like that.

My goal here is just to provide transparency, the disclosure that
could help us to see and understand environmental impacts of
crypto mining. Dr. Kelles, is that an unreasonable thing to ask,
that people just understand what the impacts are?

Ms. KELLES. Absolutely not an unreasonable thing to ask. We
can not improve our environment if we do not know how it is being
used and we do not know what is happening around us. A perfect
example is, we are now aware of the coal piles that were being
used for providing energy, the coal piles that are left over and sit-
ting on the road bank edges in Pennsylvania.

Now because of the fact that that made it into the news, other-
wise we would not have known, we are having an honest conversa-
tion about it. The proponents would say, it is better to burn it than
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let it sit there and have the pollutants like the mercury leak into
the waterways.

I would ask in that conversation, which is better, that it pollutes
the water or pollutes the air? If we do not have transparency, we
do not have disclosure, we can not have an honest conversation
about that. Neither one of those pollutions are what we are looking
for. Of course, burning it, then we end up with the ash. That is an-
other pollutant.

It is a great analogy, just like with coffee, running water over
coffee grounds like the ash, we just farm more coffee, or in this
case mercury, out than if you ran water over whole coffee beans,
which is the actual unburned coal. Which one is worse?

Again, we can have that honest conversation but we can not, if
do not have the disclosure and we do not have the transparency.

Senator MARKEY. Again, you make the case for more trans-
parency because you can not manage what you do not measure.
Unfortunately, we do know that harms are being felt now by fami-
lies across the Country. I have received testimony from 12 States,
from Georgia to Washington State, about the damage that crypto
mining is already doing in their communities. I would ask unani-
mous consent that this testimony be included in the record.

Without objection, so ordered.

[The referenced information follows:]
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Dear Senator Markey,

{ live in Adel Ga where a Crypto company Blockstream moved in next door to our neighbor hood. They
built to close to us and the last 4 yrs have been stressful has affected our hearing and overall health. We
have lived here 30 yrs and we purchased this property to live out our golden years as we are 75 and 83
yrs old but can't enjoy our home with the excessive noise the site emits. They turned the units off Sept
1st of 2022 due to they could not pay their electric bill. It has been a different world since then , but in
April 2023 they are possibly going to turn back on. The decibel count has been in the 40"s since they
have been off when they are on it runs as high as 70 +. | pray each day that they do not turn back on. we
spent over 7,000 dollars to insulate our home and extra windows but it did not help any. This is the
worst company that has ever come to our community, we have not received much help or support from
some of our City officals . Thank you for standing up for what is right . | don't understand about the how
they do business, i appreciate you for standing in the gap and fighting along with us.

Thank you
Annette Tiveron
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Dr. Treva Gear
41 Antler Ln
Valdosta, GA 31602

March 5, 2023

The Honorable Senator Edward J. Markey
Chair
Clean Air, Climate, and Nuclear Safety subcommittee

The Honorable Senator Pete Ricketts
Ranking Member
Clean Air, Climate, and Nuclear Safety subcommittee

Re: Support of the Crypto-Asset Environmental Transparency Act
Dear Chairman Markey and Ranking Member Ricketts,

Concerned Citizens of Cook County (4C) appreciate the opportunity to provide a statement for
the committee's legislative hearing on the Crypto-Asset Environmental Transparency Act. We
are a non-profit community organization based in Adel, Georgia that is focused on
environmental justice, social justice, civic engagement, and community improvement. QOur
organization began in June 2020 and much of our work has been focused on protecting our
community from polluting and extractive industries. Adel is an environmental justice community
(EJ) with a population of 5,500+ and a poverty level of 23%. The poorest citizens in our
community are suffering from the highest electrical bills.

A crypto facility, Blockstream, was operating in our city from 2019 until September 2022 when
operations were_temporarily ceased due to the cost of electricity rising above 14 cents per
kilowatt. Blockstream was purchasing energy from the City of Adel at the rate of 270-300
megawatts of energy which is over 10 times the energy used by the entire city of Adel (24
megawatts). Adel is a member of the Municipal Electric Authority of Georaia (MEAG) which
uses a combination of nuclear, coal, gas, hydro, and solar to provide energy to its 49 members
in Georgia. The City of Adel had to partner with six other MEAG cities in order to provide energy
to Blockstream because they did not have enough excess energy to serve them.

We, Concerned Citizens of Cook County, support Senator Markey's Crypto-Asset Environmental
Transparency Act because we are tired of the disruption of peace of our residents as a result of
the 60+ decibels of noise coming from the storage containers housing the servers. The bitcoin
mining operation was placed directly adjacent to a longstanding community and directly beside
the property and home of an elderly couple, Ron and Annette Tiveron. Despite their early
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concerns about noise when only 3-5 containers in 2019, the operation expanded to over 30
containers with noise 24 hours/day and seven days per week. They had to double insulate their
home and add an extra set of windows to stop the noise inside. The Tiverons were no longer
able to enjoy sitting on their porch, fishing in their ponds, or doing work outside. Dealing with the
noise all of these years has negatively affected their health and caused emotional and mental
distress.

Furthermore, the Tiverons were not the only residents impacted, but were the closest to it. Eden
Ark animal sanctuary adjacent to the property of Blockstream also complained of noise
disturbances and changes in animal behavior due to the noise. Both the Tiverons and Eden Ark
reported seeing less deer and other wildlife on or near their properties since Blockstream
opened in 2019.

Despite noise complaints being made by our community to the City of Adel and the Adel
Industrial Authority, nothing was ever done to abate the noise. The city was making so much
money off of the energy being sold to Blockstream that they ignored community complaints. The
City of Adel told business owners that the cost of electricity would go down for them once
Blockstream started operations, but this did not happen. In the meantime, the most
impoverished members of our city have been overburdened by high electricity bills prior to and
during Blockstream's operation.

In the state of Georgia, the cryptoming industry is unregulated and is consistently seeking
communities like ours in Adel, Georgia. Blockstream has used over 10 times the energy of our
city, robbed our citizens of peace, used up our natural resources, and has not provided jobs to
our residents. The operation can be run remotely, only employs a couple of guards, and has not
served as an economic opportunity for job-seekers. Blockstream has not served as an
economic opportunity for us, but has been nothing more than a burden on our peace and
natural resources; a liability. We hope that Blockstream does not re-open but we need
permanent protection from it and other cryptomining industries.

We, Concerned Citizens of Cook County, appreciate your consideration of these comments. We
need federal action to address all of the impacts EJ communities like ours are facing, and
Senator Markey’s Crypto-Asset Environmental Transparency Act is an important beginning in
this process.

Sincerely,

Tt

Dr. Treva Gear
Concerned Citizens of Cook County, Chair
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TO: The Honorable Senator Edward J. Markey, Chair Clean Air, Climate, and Nuclear Safety
subcommittee; The Honorable Senator Pete Ricketts, Ranking Member, Clean Air, Climate, and
Nuclear Safety subcommittee

Re: Support of the Crypto-Asset Environmental Transparency Act

Dear Chairman Markey and Ranking Member Ricketts:

1 appreciate the opportunity to provide a statement for the committee's legislative hearing on the
Crypto-Asset Environmental Transparency Act.

My husband and 1 just heard about a proposed crypto center in McLouth about six weeks ago

and were stunned to learn more about this unhealthy, destructive business and the effects it has
on the environment. We are retired in Lakewood Hills, next to Lake Perry and love the beauty of
nature here and the quiet. This could all be ruined if these types of projects are approved and
unregulated. The following information is from a list of information provided by Edith

Williams, founder of Keep JeffCo Rural Facebook group, of which we are members. The group
which is opposed to this and any future development such as this in our rural county currently
has over 800 members.

The Crypto Mine called itself a “Data Center.” It was being built without a permit, and was
located only 0.3 miles from the edge of the town of McLouth, KS.

If it were built as planned, it would have 8-15 generators that would produce more power than
that used by the power plant in nearby Lawrence, KS, a city of over 95,000 people.

The mine would use “sour” gas that would increase sulfur dioxide pollutants in the air.
1t is possible that this air pollution could affect people’s respiratory health.

It could also cause acid rain, affecting cropland in the area.

The extreme noise would affect livestock production and wildlife.

Water usage could affect the local water supply.

Water pollution issues were not addressed by the company.

1t is likely that property values would fall across the County.

The company does not seem to be aware of, or observant of, local and state regulations.

The company claimed that they would create “renewable” energy on the site, but did not explain
how.

The company has not been forthright with the community and does not appear to be financially
stable.
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The company has made unrealistic promises about jobs, and has recently increased the promised
number of jobs from 35 to 50. They do not respond when asked if these jobs would be temporary
or permanent, local or remote.

There was a serious fire at the site on December 10, 2022, which required six rural fire
departments to extinguish. The cause of the fire was undetermined, but it was very likely caused
by worker error.

Cryptomining is dangerous to communities, farmland, ranches, and the climate.
Jefferson County came together very quickly to oppose this facility.

The County enacted a 12-month Moratorium on Cryptomining on February 27, 2023,
Residents continue to seek local and State regulations to limit this destructive industry.

We believe Federal regulation is also needed and we appreciate your consideration of these
comments.

Sincerely,

Bud and Maura Dingman
8725 Lakeshore Dr
Ozawkie, KS
785-640-9172
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Eric and Caryn Vaught
18688 106" Street
Mclouth, KS 66054

The Honorable Senator Edward J. Markey, Chair

Clean Air, Climate, and Nuclear Safety subcommittee

The Honorable Senator Pete Ricketts, Ranking Member

Clean Air, Climate, and Nuclear Safety subcommittee

Re: Support of the Crypto-Asset Environmental Transparency Act

Dear Chairman Markey and Ranking Member Ricketts,

Eric and Caryn Vaught appreciate the opportunity to provide a statement for the committee's
legislative hearing on the Crypto-Asset Environmental Transparency Act. We are members of
the McLouth, Kansas community where a crypto facility is threating/looming. We support
Senator Markey's Crypto-Asset Environmental Transparency Act.

As community members of McLouth, we are writing to express great concern about the
requested proposal by Crypto Colo Center Corporation to develop a commercial data center
(crypto mining) less than a mile from the town of McLouth, along the east side of K-92 Hwy. This
change of property use will create noise pollution, impact many natural resources along with
livestock and wildlife and most of all energy consumption,

The proposed location of the crypto mine, 8974 North Hwy. 92, McLouth, Kansas, is very close to
not only the town of McLouth, but to many rural community members. Sound travels in waves
and tends to travel farthest in open landscapes. With current operational crypto mines, the noise
levels read from 55-85 decibels, depending on the weather, but most importantly, the noise never
stops. The thought of sitting outside and enjoying a family dinner is disturbing.

Human-caused noise will have conseguences on wildlife and livestock. It will reduce the ability
for them to hear natural sounds, which will mean the difference between life and death for many
animals. In general, a growing number of studies indicate that animals, like humans, are stressed
by noisy environments (Shannon et al.2015).

This location is claiming to power by natural gas that is produced on site. With oil wells on the
location, they will be using the flared gas from the oil wells to generate the electricity. Gas flaring
puts a chemical called benzene into the air, which can give people who live nearby headaches,
tremors and irregular heartbeats, Benzene can also cause cancer.

The method of energy will cause more fires in this area. The town of McLouth does not have
regular/career firefighters, Volunteer firefighters lack the practical experience when it comes to
working on a scene and are thus limited to roles that they can serve when required to be in
action.

In closing, we are also very concerned about property values if this were to come to fruition. The
town of McLouth and area citizens deserve a better way of life than a daily constant roar of noise.
As a community member yourself, we don't believe you would want this operation as your
neighbor.
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We would appreciate your consideration of these comments. We need federal action to
address all of the impacts communities like ours and our country is facing, and Senator

Markey's Crypto-Asset Environmental Transparency Act is an important beginning in this
process.

Sincerely,
Eric and Caryn Vaught
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Dr. Daniel L. Lau, 774 Bravington Way, Lexington KY, 40503, drhalftone@gmail.com

The Honorable Senator Edward J. Markey
Chair
Clean Air, Climate, and Nuclear Safety subcommittee

The Honorable Senator Pete Ricketts
Ranking Member
Clean Air, Climate, and Nuclear Safety subcommittee

Re: Support of the Crypto-Asset Environmental Transparency Act
Dear Chairman Markey and Ranking Member Ricketts,

| appreciate the opportunity to provide a statement for the committee's legislative hearing on the
Crypto-Asset Environmental Transparency Act. | live in Lexington Ky, a state that has opened its
arms to crypto-mining facilities through taxpayer funded incentives. Because of these
incentives, | have joined the National Coalition Against Cryptomining.

| support Senator Markey’s Crypto-Asset Environmental Transparency Act because as a fully
tenured Professor of Electrical and Computer Engineering, | am fully aware of the enormous
electricity demands of this insidious and self-serving practice. As I’'m sure you know, these
miners are selling the dream of high paying, highly skilled jobs while offering littie tangible
benefit to the communities they reside and are, in fact, penalizing these communities by
increasing the local electricity rates. To demonstrate my point, | would direct your attention to
Toyota Manufacturing’s local plant in neighboring Georgetown, Ky, a facility that employs over
7,000 Kentuckians while assembling up to 550,000 cars per year. This facility consumes, on
average, 50 MW of electricity while paying over $500M in employee salaries. At the same time,
we know from public statements by Riot Blockchain that their Navarro County facility in Texas
consumes 1,000 MW of electricity while employing less than 700 people, likely paying less than
$40M in salaries. To truly appreciate how small that number is, one only has to extrapolate from
Toyota Manufacturing that if they expanded their 50 MW facility to consume 1,000 MW, they
would employ over 149,000 people with salaries exceeding $10B per year.

Please when considering future bitcoin mining regulation, also keep in mind its impact on the
future of carbon free electricity production. As I'm sure you are well aware, Georgia Power is
completing work on Vogtle Units 3 and 4, the first new nuclear reactors to be built and
commissioned in the United States in over 30 years. Combined, these two reactors have cost
over $30B and bankrupted Westinghouse, and when they do go online, they will produce 2,400
MW of carbon free electricity; however by the time they go online, bitcoin mining is likely to be
consuming over 2,000 MW of electricity from Georgia’'s power grid while continuing to grow
unabated. Perhaps in a year or two, depending on the price of bitcoin, all 2,400 MW of Vogtle 3
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and 4 will be consumed by bitcoin mining, meaning not one kilowatt hour of fossil fuel produced
electricity will be retired from Georgia’s grid in spite of this $30B investment. It's unconscionable
that taxpayers, such as myself, are so flagrantly being fleeced to pay for the expansion of our
power grids to the exciusive benefit of bitcoin miners.

| appreciate your consideration of these comments. We need federal action to address all
of the impacts the country is facing, and Senator Markey’s Crypto-Asset Environmental
Transparency Act is an important beginning in this process.

Sincerely,
Dr. Daniel L. Lau
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The Honorable Senator Edward J. Markey

Chair

Clean Air, Climate, and Nuclear Safety subcommittee

Eddie Val Gould and Sandra Olson, 1121 Armstrong Ave, Glencoe, MN 55336
valbot10.8@gmail.com; veronival@embargmailmail.com

320-864-3921; 320-300-8078

The Honorable Senator Pete Ricketts
Ranking Member
Clean Air, Climate, and Nuclear Safety subcommittee

Re: Support of the Crypto-Asset Environmental Transparency Act
Dear Chairman Markey and Ranking Member Ricketts,

Eddie Gould and Sandra Olson, appreciate the opportunity to provide a statement for the
committee's legislative hearing on the Crypto-Asset Environmental Transparency Act.

Sandra and myself, Eddie, live on the western edge of Glencoe, MN. Sandra owns the home
and she has lived there for fifty years and | have lived there since about 1995. We are domestic
partners. In the fall of 2020 we heard a rumor that a crypto mining company was about to come
to town and locate on a agriculture parcel of land which had been used for growing crops and is
across the County Rd. from our home and is adjacent to a large electrical substation placed
there a dozen or so years earlier, much to our chagrin and against our complaints. The city of
Glencoe gave us no notice.

At one point the city seized a portion of their(Wayne and Sandy Olson’s) property by eminent
domain in order to alter and relocate County Rd. 3 coming into town.

When Sandy and her deceased husband bought their lot and home it was a mixed zoning,
residential and industrial and agriculture across the road.

When the construction of Bit49 began in the fall of 2020. | (Eddie) went to the site and Cody
Nelson the COO of Bit49 was there to oversee the early stages of construction. | had done
some research about cryptocurrency mining and what | learned is that what is termed "mining”
is “block chain computing”, that is, numbers of computers bundled together along with fans to
keep the techno apparatus from overheating. My research has told me that crypto mining is
outlandishly loud and clamorous. | told the COO this, but Cody Nelson assured me that Bit49
would be a good and gracious neighbor and they would mitigate the noise. He also told me that
he had left his profession of being a physical therapist in order to seize the opportunity to make
a lot of money, saying “You can understand that, don't you?? | said, “No not really.” but then |
suggested that if the situation were to become untenable that perhaps Bit49 would consider
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buying Sandy’s lot and home at a fair market price; that is, not for a diminished offer because
obviously Sandy’s property would be much less desirable with the presence of Bit49. He
acknowledged that could be a possibility and | left.

Fast forward to April 5th 2022: We have just arrived home from our snow bird rental in SC. The
next day we unpack and go out to our deck off the back of the house. We are bowled over by a
droning groaning mechanical din, it is loud and we are in the midst of a life changing imposition
from Bit49 with the City of Glencoe in full support and complicity with it. We called the mayor
and he comes and listens and tells us that this is a noisy corner, what with Seneca Canning two
blocks away and the truck traffic going to and from the factory, also the raiiroad crossing is a
block away. We reply that those situations are not ideal but that those noises do come and go
and with Seneca’s huge warehouse in between we do not hear the factory. Bit49 however is
much louder with its obnoxious intrusive mechanical moaning and it is there 24/7. In the spring,
summer and fall we use our deck daily, we relax and we eat out there. Our use of the deck is
now impossible and any activity outside such as gardening is ruined. He suggests we could sell.
But, who would buy and the value is totally diminished, our very decent home and lovely lot is
now undesirable and how can we hope to replace it without selling this house??

That was the beginning of our realization that we are being screwed by Bit49 and Glencoe’s
desire to sell them electricity. That is the reason Bit49 is in our backyard.

Cryptocurrency is a voracious user of electricity and Bit49 canvassed their way into town by the
promise of big money in exchange for electricity. We have been told that Bit49 is a top three
user of electricity in this town of 6000 residents and a couple of factories.

We have spoken to every governmental agency in the town. When we asked the police to issue
a noise complaint, they dodged us. We have repeatedly asked for decibel readings and they
said they did not have the equipment. We contacted the Minnesota Pollution Control Agency
(MPCA)for help. They informed us that the municipality was the governing authority and that it
must go through the City of Glencoe. Eventually, Bit49 did ask for decibel readings at the site
and on the edge of our property. Using equipment borrowed from MPCA the Glencoe Police
Department conducted decibel readings. The results failed the Minnesota State mandated
requirements. Bit49 said they were dealing with it and that they were spending large amounts of
money to baffle the noise; their efforts failed and the sounds remained loud, clamorous and
unsettling.

Last November Glencoe and Bit49 said it was a windy day when they took the decibel readings
and that they would do them again in the spring of 2023. We were there the day they initially
recorded the readings; it was a lovely summer day and not noticeably windy. Misdirection and
kicking the can down the road are their MO. We have been dodged and misdirected at every
juncture. We have so many incidents of indifference by our city and other agencies in the
county and state that we are left to feel that maybe it is us who attacked them. What a sham;
where are the sheltering arms for citizens? The City of Glencoe and Glencoe Light and Power
have layers of attorneys that defend the status quo rather than the base of its citizens. We are
told that the city council and the mayor are our representatives. They are either inept or perhaps
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they are invested in crypto coins. Lawyers and law firms will not take a case on a contingency
basis. It is very hard and expensive to take action against a municipality.

| have written many editorials in our local newspaper. People stop us in the supermarket and
express sympathy and support. Definitely we have public opinion sympathy and support for our
plight. We have had a front page article in the Minneapolis Star Tribune newspaper; we have
had KSTP Television do a news segment which was aired several times. We have submitted a
monetary settlement proposal to Glencoe and Glencoe Light and Power at the suggestion of the
Glencoe City Attorney. No response, in fact we had to ask for a confirmation of receipt of our
proposal. Finally after months and by further inquiry we received a confirmation from a
secretary, nothing from anyone with authority. Such is the state of rudeness and helpfulness
from our authorities and anyone in the pockets of the crypto vultures.

Cryptocurrency is an attempt to take over the economy of the world. "We'll give you fraudulent
concepts of air in exchange for actual wealth.” is the Ponzi and it is now engaging municipalities
and more. Bernie Madoff scammed many individuals via his Ponzi schemes. These
“entrepreneurs” have the deepest pockets; they are thrown out of China and they don't blink.
They go bankrupt and then doubledown.

The reason for bringing Bit49 into Glencoe is touted to be a lowering of electricity costs, a
savings for the citizens. However, when we have inquired into that claim we are stonewalled
and no answer is given. We have asked “what are savings, how much?” Where is the evidence
that this is working and are the taxpayers perhaps even subsidizing the so-called
cryptocurrency industry?

It is said that the long term benefits of techno accounting of air molecules will create a more
equitable flow for the business of doing business and that non-regulation of currency will be a
great thing.

To counter that ruse | would say, how can you convince us that this will be fairer when you have
just stolen our property. The taking of property is a crime, the stealing of our peace and well
being is a crime. Beginnings are important and the evidence is that cryptocurrency reveais a
horrid beginning from our perspective and | might add that we have seen nothing but foulness
across the board from this gang of soulless weasels. If Bit49 and the City of Glencoe are about
goodness it is high time that these techno entrepreneurs show us some gocdness. Hell, they
don’t understand basic kindness and seif respect. They turn a blind eye to “Do No Harm” and in
fact they have unleashed some hell on us.

We thank you for hearing our dilemma; we feel like we are like seals being clubbed by
poachers. We realize that this is happening now to many others and that there is the looming
and larger issue of what these demons are doing to our sacred environment. Still, a killing is a
killing and indifference to that is ignorance too. No way are these people good guys.

We need help and legislation that favors the interests and rights of people and that is why we
favor Senator Markey's Crypto-Asset Environmental Transparency Act.

We support Senator Markey’s Crypto-Asset Environmental Transparency Act
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appreciate your consideration of these comments. We need federal action to address all
of the impacts our environment is facing, and Senator Markey’s Crypto-Asset

Environmental Transparency Act is an important beginning in this process.

Sincerely, Eddie Val Gould and Sandra Olson, Glencog, MN.
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Cherokee County Citizens Against Crypto Mining
Murphy, NC 28906

March 4, 2023

The Honorable Senator Edward J. Markey, Chair,
Clean Air, Climate, and Nuclear Safety subcommittee

The Honorable Senator Pete Ricketts, Ranking Member,
Clean Air, Climate, and Nuclear Safety subcommittee

Re: Support of the Crypto-Asset Environmental Transparency Act
Dear Chairman Markey and Ranking Member Ricketts.

Our local citizens group, Cherokee County Citizens Against Crypto Mining, fully supports
Senator Markey's Bill to bring more accountability, regulation, and structure to the crypto mining
industry. Small, rural counties like ours with little zoning, cheap power, and inexpensive land are
prime targets for this opportunistic industry. The noise from these 24/7/365 out in the open
crypto mines is deafening. It is loudest at night where those up to a mile away cannot sleep with
the roar of a jet engine permeating through their bedroom. We need help to enact regulation to
protect citizens, the environment, and our power grid.

With deep connections in Western North Carolina (WNC), I can share our forefathers planned
for the future when building five hydroelectric dams to power the Western tip of NC for
generations with renewable, clean energy. In our immediate area, this is estimated at 288.8 MW
of power generation,

https://www tva.com/energy/our-power-system/hydroelectric
Apalchia Dam 82 MW

Chatuge Dam 14 MW

Hiwassee Dam 172 MW

Nottley Dam 19 MW

Mission Dam 1.8 MW (Duke Power)

With one MW of power estimated to power 200-300 homes, this level of production should take
care of all our households, all our legitimate businesses, and give back to the grid during normal
consumption periods.

Although neighboring Clay County NC Commissioners and the Town of Hayesville NC have
been proactive in enacting ordinances this year to prevent Bitcoin / Crypto mining in those
communities, three crypto mines in neighboring Cherokee County NC have placed new strains
on the power grid for all of us in WNC. Below you will find public information on the crypto
mine power consumption in Cherokee County NC. Only the Wingate Rd site does not have
published information and is an estimate.
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Core Scientific - 250 MW
155 Palmer Lane
Marble, NC 28907

ANKR Mining Solutions/Exponential Digital/PrimeBlock - 50 MW
3245 Harshaw Rd
Murphy, NC 28906

ANKR Mining Solutions/Exponential Digital/PrimeBlock - estimate 10-20 MW
150 Wingate Rd
Murphy, NC 28906

In late December 2022, the TVA's implementation of rolling blackouts in sub-freezing
conditions was an unconscionable approach during the Christmas holidays. The crypto mines'
collective, new consumption in our local area of at least 310-320 MW of our power is certainly a
consideration of the root cause. The public utilities contractually can tell the crypto mines to
power down during high utilization periods. The catch, they must be PAID to do so. Here is an
article from Texas disclosing how much one crypto mine was paid in August 2022 to power
down https://decrypt.co/106669/bitcoin-miner-riot-earned-9-5m-for-shutting-down-during-texas-
heatwave

It would be helpful to have more information on the local agreements in WNC to power down
For this reason, our neighbors to the north in Canada are putting the brakes on new crypto
mining connections to their grid in British Columbia, Manitoba, and Quebec. Like WNC, they
are rich in hydroelectricity and were targeted as well.

https://archive news.gov.be.ca/releases/news_releases 2020-2024/2022EMLI0067-001928 htm

As a country, we need to consider how we can be good stewards of our lands and our resources
before prioritizing the needs of the self-serving Bitcoin / crypto industry above our citizens.
Crypto mining activity anywhere in the U.S. needs further oversight at the National level.

Thank you for your consideration,

Cyndie Roberson
Cherokee County Citizens Against Crypto Mining
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Scott Scholz
Nebraskans for Social Good

nebraskansforsocialgood@amail.com

The Honorable Senator Edward J. Markey
Chair
Clean Air, Climate, and Nuclear Safety subcommittee

The Honorable Senator Pete Ricketts
Ranking Member
Clean Air, Climate, and Nuclear Safety subcommittee

Re: Support of the Crypto-Asset Environmental Transparency Act
Dear Chairman Markey and Ranking Member Ricketts,

We appreciate the opportunity to provide a statement for the committee's legislative
hearing on the Crypto-Asset Environmental Transparency Act. Nebraskans for Social
Good is a new group of citizens who have come together to speak out when we see
public institutions in Nebraska at risk: public libraries, public schools and universities,
health care institutions, public transit, and in this case, public power. Nebraska is unique
as the only state in our union with 100 percent publicly-owned power utilities, which is
something that we think Nebraskans should be proud of and protect. Now that crypto-
asset mining companies are exploring their options in many states including Nebraska,
we would like to point out the number of longer-term losses to be risked by working with
these companies for the sake of relatively minor shorter-term gains.

We support Senator Markey's Crypto-Asset Environmental Transparency Act as a first
step toward holding crypto-asset mining operations accountable for at least the
environmental impact of their businesses. As detailed in the bill, crypto mining is a
fundamentally energy-hungry process, and the economic rewards for this industry’s
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massive power consumption don't seem to justify the means. The most obvious concern
is an environmental one, although observers needn’t be particularly environmentally
conscious to note that when crypto mining operations start consuming as much
electricity as the entire cities where they locate, that seems inordinately wasteful.
Leveraging our communities’ power security for the sake of generating cryptocurrency
assets for a small handful of investors is not an activity our government should be
subsidizing.

While Nebraska has some diverse energy sources, the longer-term reality is that we're
going to be increasingly burning coal and natural gas for electricity for some time. Our
Cooper Nuclear Station is already past its prime, and is unlikely to be in operation
beyond its current license, which expires in 2034. The facility will be 60 years old then
— 20 years past its engineered life expectancy. Nebraska produces some hydroelectric
power, perhaps a surprise to many outside of our state, but those plants are more
supplemental in terms of capacity. Wind and solar are developing on smaller scales, but
there’s a lot of resistance to those movements. The question we raise, then, is whether
we want to end up in a position where we are burning massive amounts of our own
energy so that international tech bros can skim off a few cyberbucks for themselves?

We are of the opinion that crypto-asset mining operations are bad for Nebraska and our
country more broadly on several fronts. Besides being environmentally irresponsible
from a broad-based perspective, if crypto mining were to become more common in
Nebraska, there are specific risks to the physical and economic stability of our electrical
grid that we don’t think are being considered thoroughly.

This might be because of how abstract cryptocurrency and crypto mining is at first
glance. These companies send in their slickest lawyers and developers to chat up small
town mayors and city councils about how their “data centers” will fortify their local tax
base, and then a regional power district gets involved. Our small communities are
flattered by this attention, as they’ve been seeking new developers and employers to
attract and retain workers for decades. The reality of these arrangements, they discover
too late, is too few jobs added, their local resources diverted, massive vacated facilities
not suitable for other uses, and depleted TIF funds that could have been better
allocated to longer lasting investment in their communities.

The first major crypto-asset mining arrangement in Nebraska quickly became a
cautionary tale to consider when it comes to the more immediate risks for taxpayers.
Our state’s first crypto-asset mining/power district arrangement was established in 2019
between Compute North and Nebraska Public Power District (NPPD). Compute North’s
Kearney, NE facility opened at 30 MW in 2019, a power load demand that NPPD was
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surely happy to take on as a steady customer. After all, you have peak and off-peak
hours of power consumption, and this seems like a great way to make some money
during off-peak hours when prices are at their lowest. But crypto-asset mining
operations always need to ramp up their consumption to stay competitive, and soon you
reach the point where their consumption is pushing local limits off-peak and absolutely
requires more infrastructure to handle the loads during peak hours.

Indeed, in 2021 Compute North announced expansion plans that would bring their
facility up to 100 MW. At that time, General Manager of NPPD Retail Division Pat
Hanrahan noted that “NPPD would have to build a new substation to serve the
expanded load from the industrial park, but the utility has worked out commitments from
Compute North to cover those costs” (via
https://www.publicpower.ora/periodical/article/bitcoin-mining-operation-add-flexible-load-
nppds-area).

The details of this arrangement are behind a non-disclosure agreement, but let's look at
some basic math around this scenario: the substation costs are $12.5 million. Ramped
up to 100 MW, NPPD could expect approximately $1 million a year in revenue from the
Compute North facility, so in the worst case scenario considering only revenue from
their load consumption, it would take over 12 years to recoup those costs. The
arrangement probably represents a better deal than that, of course, but to some extent
that depends on how long crypto mining businesses stay in business.

That's not long, it turns out: by the end of 2022, Compute North filed for bankruptcy as
the bitcoin market slumped: https://www.datacenterdynamics.com/en/news/compute-
north-sells-two-data-centers-amid-
bankruptcy/#:~:text=Compute%20North%2C%20which%20provides%20data.to%20at%
20least%20200%20creditors.

In this case, NPPD got lucky, and one of Compute North's creditors (Generate Capital)
has taken over their data centers, but considering the volatility of the crypto market in
general, what will happen when one of these projects fizzles out and they can’t meet
their commitments with a power district to cover infrastructure costs?

Consider also that this additional power infrastructure in Kearney, made to
accommodate a consumption load from one company equal to the consumption of the
entire town's population of 34,000 people, would be redundant without this data center.
And remember that there are limits on the total supply of various forms of
cryptocurrency: once they hit their limit, there’s no more of the currency, and there’'s
nothing to mine. So these businesses have a terminal business model at their core.
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They could switch to mining other forms of crypto, but who knows which, if any, of those
will become popular? In the future, it's more likely that new forms will be built on a
different kind of blockchain “proof of stake” model, rather than the “proof of work”
models that require crypto mining facilities. Effectively, we are preparing to build race
cars that won't have a racetrack in the near future.

Accommodating crypto-asset mining operations around the country also puts our power
grid at risk, a national security issue. We hope for a deeper conversation about
infrastructure and our power grid in the future. Consider that China, a country with a
very new “supergrid” power infrastructure, banned crypto mining in 2021. Their power
grid is much newer and more robust than ours.

Here in the Great Plains, the bones of our power grid go back to the New Deal in the
1930s, and the Rural Electrification Act that was part of the Works Progress
Administration. Crypto issues aside, the US power grid is in need of massive overhaul
to prevent the increased power outages we're already seeing during inclement weather,
like the February 2019 Texas infrastructure failures that caused rolling blackouts all the
way to Nebraska and beyond. If China’s grid can’t handle it, we certainly can’t. We
would like to see Congress act on improving and modernizing our national power
assets, but in the short term, protecting them and our communities from potential
economic and physical damage by the volatile crypto market seems like an obvious first
step.

We appreciate your consideration of these comments. We need federal action to
address all of the impacts our country could face from the proliferation of crypto-asset
mining operations, and Senator Markey's Crypto-Asset Environmental Transparency
Act is an important beginning in this process.

Sincerely,

Scott Scholz
Nebraskans for Social Good
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SENT VIA EMAIL

March 4, 2023
The Honorable Senator Edward J. Markey-Chair

Clean Air, Climate, and Nuclear Safety subcommittee

The Honorable Senator Pete Ricketts-Ranking Member

Clean Air, Climate, and Nuclear Safety subcommittee

Re: Support of the Crypto-Asset Environmental Transparency Act
Dear Chairman Markey and Ranking Member Ricketts,

On behalf of the Committee to Preserve the Finger Lakes and the individuals we represent in the
Finger Lakes region of New York, we appreciate the opportunity to provide a statement for the
committee's legislative hearing on the Crypto-Asset Environmental Transparency Act,

The Committee to Preserve the Finger Lakes, formed in 2010, is committed to preserving the
natural beauty and purity of the water in the Finger Lakes region of New York State. We seek to
make the region worth preserving for future generations while ensuring that tourism and
agriculture are the well-established foundation of the region’s economy. The Committee
promotes the region’s preservation by identifying environmental and economic threats and then
informing and educating the general public, municipal officials, and government regulators. We
work collaboratively with other organizations, such as Seneca Lake Guardian and the Sierra Club
Atlantic Chapter to protect and preserve our Finger Lakes Region.

Seneca Lake is the heart of the Finger Lakes region- a world-class tourist destination- where our
thriving agricultural and tourism industry drives the economy, supporting 60,000 jobs and
generating $3 Billion for New York’s economy annually. This agri-tourism industry relies
heavily on clean air and water for its survival. Seneca Lake itself contains 4.2 Trillion gallons of
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fresh water and serves as a drinking water source for 100,000 people. When a once-shuttered
coal burning power plant along the shores of Seneca Lake was retrofitted to burn natural gas, the
public was told that it would only operate at roughly 6% capacity to provide power to the public
in times of high demand. Finding that unprofitable, however, Greenidge Generation, LLC,
owned by Connecticut based Atlas Holdings, started installing Bitcoin mining machines and
suddenly the power plant was running 24 hours a day, 7 days a week. With only 7,900 machines
to start, its air emissions increased ten-fold.

With a goal of installing over 30,000 machines, the facility’s combined upstream and
downstream emissions would be over 1,000,000 tons of CO2 Equivalents every year. Greenidge
also has permits that allow it to withdraw up to 139 million gallons of water each day from
Seneca Lake and dump up to 134 million gallons back in at temperatures up to 108 degrees F,
risking toxic algal blooms that could make this water source for 100,000 people unusable for any
purpose. The added computers mean it's on track to emit at least as much as 100,000 homes and
cause more harm to Seneca Lake. The plant has brought only 48 new jobs to the region, while
poisoning the Finger Lakes' natural resources. The constant hum of noise from the plant disrupts
area residents and wildlife, turning a once bucolic area with sounds of birds chirping and water
lapping along the lake’s shores into what sounds more like a Florida swamp air boat. The
Greenidge facility was not an outlier, however; it served as a test case for how roughly 48
decommissioned or underutilized power plants in communities across New York could fall
victim to crypto mining.

The NYS Department of Environmental Conservation (DEC)_denied Greenidge's air permit
renewal in June stating that the facility poses a threat to the state's climate goals. But Greenidge
is still permitted to operate and even expanding as it appeals the DEC's decision.

Thankfully, the NYS Legislature passed a moratorium that was later signed into law by the
Governor that puts a_two vear moratorium on issuing permits to fossil fuel burning power plants
that mine for cryptocurrency, while the DEC studies the impacts of this industry. This is a good
start, but these miners are extremely mobile, and with other countries like China banning the
practice, they are spreading like a cancer across the country. And we realize that even with some
success in New York, this must not be a state-by-state battle. The pro-crypto industry is
aggressive, lucrative, and its supporters often reach a religious fervor pitch when touting what
they perceive as a panacea in the financial world. They downplay the environmental harms and
spend millions on lobbying, making it extremely difficult for those impacted to convince elected
officials to heed their concerns. But we need our federal decision makers to enact national
legislation, and we need it to happen now.

In September, the White House Office of Science and Technology Policy released a_report about
the cryptomining industry's climate threats and the need for regulation. Earthjustice and the
Sierra Club recently released a new_Guidebook, finding that from July 2021-22 Bitcoin mining
in the U.S. alone consumed as much electricity as four states combined, emitting 27.4 million
tons of CO2 - equivalent to the emissions of as much as 6 million cars annually.

Globally, Bitcoin mining consumes more energy each year than the entire country of Argentina.
In the U.S. alone, Bitcoin mining produces an estimated 40 billion pounds of carbon emissions
each year. Scientists agree that we must reduce greenhouse gas emissions 43 percent by 2030 in
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order to keep global warming from exceeding dangerous levels. Crypto mining operations are a
fast-growing industry in the U.S. and this climate-insidious form of operation threatens to veer
our climate goals completely off track. While governments should be doing everything they can
to reduce greenhouse gas emissions and beat back climate change, the U.S. is shepherding in an
industry adding an entire country’s worth of greenhouse gas emissions to the atmosphere.

When cryptocurrency miners rely on the public grid, they can stick everyday people with the bill.
A 2021 study estimates "the power demands of cryptocurrency mining operations in upstate New
York push up annual electric bills by about $165 million for small businesses and $79 million for
individuals."

Many have suggested using renewable energy as a solution to this problem, but it’s not. The
Coinmint plant in Massena, New York, is powered by enough green, baseload hydroelectricity
sourced from the public grid to power 14,000 homes. Instead of this green power being used to
reduce New York’s dependence on fossil fuels, we're squandering it on making virtual money.
This serves as a clear example for why using precious green electrons for crypto mining is not
the answer for the rest of the nation, and how it ultimately makes the rest of us more reliant on
fossil fuels.

Meanwhile, Bitcoin has plummeted this year, and the crypto industry is imploding. Greenidge is
in financial ruin, losing $44 million earlier this year as its stock had tanked more than 95% (now
at $0.50/share today). Last week, Greenidge announced that it will host Bitcoin mining for its
lender, rather than mining its own Bitcoin, in order to pay back its $74 million debt. This came
after the company's CEO abruptly stepped down. Other Bitcoin miners have been similarly
struggling - Compute North recently filed for bankruptey, and TeraWulf Inc., which operates a
Bitcoin mining facility in New York, has seen its stock fall more than 90% this year.

We appreciate your consideration of these comments. Just today Seneca Lake Guardian hosted a
press conference where local business owners representing sectors of the Agri-Tourism economy
shared their perspectives about the harms this industry poses locally. The recording can be found
here: 3/3/23 FLX Agritourism Industry to Greenidge. Local communities and the industries that
help them prosper need your leadership now.

This can’t be left to a town by town or state by state fight. As a founding member of the
(National Coalition Against Cryptomining) we have been heartened to connect with other
impacted and to join our impacted communities together. Here is our press announcement of

support for Senatory Markey’s Bill: NCAC National Coalition Against Cryptomining Press
Release

We need federal action on climate-killing cryptocurrency mining, and Senator Markey’s Crypto-
Asset Environmental Transparency Act is a great start.

Respectfully Submitted Via Email,

Abi Buddington, Secretary
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March 5, 2023

The Honorable Senator Edward J. Markey-Chair
Clean Air, Climate, and Nuclear Safety subcommittee

The Honorable Senator Pete Ricketts-Ranking Member
Clean Air, Climate, and Nuclear Safety subcommittee

Re: Support of the Crypto-Asset Environmental Transparency Act

Dear Chairman Markey, Ranking Member Ricketts, and all Committee Members:

On behalf of Fossil Free Tompkins, | am writing to urge your committee to support the
Crypto-Asset Environmental Transparency Act, Fossil Free Tompkins is an advocacy
organization in Ithaca, Tompkins County, NY, where we advocate for local, state and national
policy to advance a rapid, equitable and affordable transition to a clean energy economy.

The Crypto-Asset Environmental Transparency Act will help us gain a better understanding of
crypto’s environmental impacts in the United States to better inform our policy solutions. The
Act would require the Environmental Protection Agency (EPA) to conduct a comprehensive
impact study of U.S. crypto mining activity and require the reporting of greenhouse gas (GHG)
emissions from crypto mining operations that consume more than 5 megawatts of power. It
would also include crypto mining facilities in energy efficiency and reporting programs that
apply to other types of data centers. These would all be important first steps toward addressing
the threats posed by this extremely energy-intensive industry, and we urge the committee to
support this Act..

From 2012 - 2020, Fossil Free Tompkins led the fight to shut-down the 300 MW coal-burning
Cayuga power-plant on Cayuga Lake. Now the owners of that shuttered plant are actively
exploring use of that facility for crypto mining. Fortunately, our Assemblymember, Dr. Anna
Kelles, championed the first in the county 2-year Moratorium on Cryptomining at fossil-fueled
power plants while an environmental impact analysis is conducted. While using fossil-fuels is
precluded by the NYS moratorium, this plant could still draw power from the grid to power its
proposed crypto mining activities.



85

Right now, the marginal energy source in upstate New York is from gas power plants, meaning
that if this plant were to begin cryptomining, fossil-fueled power plants would supply the energy
needed. Notably, upstate NY is also planned to be the primary location for on-shore renewable
power generation, and many projects are currently in the queue. It would be devastating if the
renewable power generated from these sites were used to feed the insatiable energy appetite of
cryptomining rather than to displace the need for fossil-fuel generation.

In support of Dr. Kelles’ legislative effort, Fossil Free Tompkins undertook preliminary research
to identify crypto mining facilities in NYS and to quantify their impact on our State’s ability to
reach its climate goals. The results were alarming - demonstrating how difficult it will be to
reach NYS climate goals while supporting existing and proposed crypto mining facilities.
Moreover, I can attest to the difficulty of identifying existing and proposed crypto mining
facilities and determining their energy loads and fuel source while we undertook the study. The
Crypto-Asset Environmental Transparency Act is a much needed starting point to index where
cryptomining is occurring across the country and to evaluate the environmental impacts.

For the above reasons, Fossil Free Tompkins strongly supports the Crypto-Asset Environmental
Transparency Act.

Additionally, we make the following suggestions for (hopefully friendly) amendments to the
Act.

1. Please add a clause regarding enforcement of the crypto-mining facility registration
requirement.

2. Inregard to the environmental impact study, please add a section requiring the evaluation
of alternatives. For example, when crypto-mining facilities are located at landfills or atop
old oil or gas wells that are leaking methane - what alternative actions might be taken that
would have a more environmentally beneficial impact vs burning that methane for power
generation used for crypto mining? Or, when crypto-mining facilities are located near
renewable energy resources to use the “excess” power that is generated - what alternative
actions might be taken (such as adding energy storage, or improving capacity of the grid)
that would be more environmentally beneficial than cryptoming.

Thank you so much for championing this important legislation.

Respectfully,

/s/

Irene Weiser

Coordinator, Fossil Free Tompkins
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Budifing

Mary T. Finneran,
104 Jerome Ave.
Cairo, NY 12413

The Honorable Senator Edward J. Markey, Chair,
Clean Air, Climate, and Nuclear Safety subcommittee

The Honorable Senator Pete Ricketts, Ranking Member,
Clean Air, Climate, and Nuclear Safety subcommittee

Re: Support of the Crypto-Asset Environmental Transparency Act
Dear Chairman Markey and Ranking Member Ricketts,

As a member of FrackBustersNY and a NYS representative for the NCAC, | truly
appreciate the opportunity to provide a statement for the committee's legislative hearing
on the Crypto-Asset Environmental Transparency Act. | live in Greene County NY, but
grew up in the Finger Lakes Region where the Greenidge Bitcoin crypto facility is
operating to my dismay and deep concern and to great environmental impact. In
Tonawanda the Fortistar Bitcoin proof of work facility is also stressing locals for pure
private profit and no public benefit.

| am extremely concerned regarding any and all forms of proof of work cryptocurrency
due to noise, toxic emissions, water, waste, but mostly due to the inordinate energy
consumption whichever source of electricity the mining facility uses. Energy, regardless
the power source, cannot be allowed for pure proof of work due to the usurpation from
the public power needs. Bitcoin alone, from data | compiled last year, used 137.2 Terra
Watt Hours (TWH) globally whereas New York State used 132 TWH.

| strongly support Senator Markey's Crypto-Asset Environmental Transparency Act and
hope that this act will address this extreme energy consumption which is purely for
private profit. While some companies claim that they use renewables the renewable
energy used could greater benefit public power needed but instead perpetuates the use
of fossil fuels for public power; also perpetuating GHG emissions and climate change.

Federal action to address all of the impacts of proof of work crypto mining is especially
urgent. Senator Markey's Crypto-Asset Environmental Transparency Act is a critical
beginning in this process.
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Thank you for your consideration and all you do for the people.

Sincerely,
Mary T. Finneran
FrackBustersNY
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Deborah Gondek
257 Brentwood Drive
North Tonawanda, NY 14120

March 1, 2023

The Honorable Senator Edward J. Markey
Chair
Clean Air, Climate, and Nuclear Safety subcommittee

The Honorable Senator Pete Ricketts
Ranking Member
Clean Air, Climate, and Nuclear Safety subcommittee

Re: Support of the Crypto-Asset Environmental Transparency Act
Dear Chairman Markey and Ranking Member Ricketts,

On behalf of hundreds of concerned residents in North Tonawanda, NY, | appreciate the
opportunity to provide a statement for the committee's legislative hearing on the Crypto-
Asset Environmental Transparency Act.

Digihost, a Canadian bitcoin company, began operating in our city in 2022. Like most cities,
we want new business in North Tonawanda, but not to the detriment of residents and the
environment. Proof-of-Work cryptomining is harming our community in many ways -- some
are immediately apparent, such as high noise levels from fans required to cool computers ~
while other issues such as increased emissions, electronic waste, air and water pollution are
less obvious at the start.

Located between Buffalo and Niagara Falls, our city is bordered by the Niagara River,
Tonawanda Creek, and Erie Canal. North Tonawanda is home to 31,000 people, the historic
Riviera Theatre, Wurlitzer organ factory, Hershell carousel museum, a revitalized business
district, and one of the best farmers markets in the country. Unfortunately, last year it also
became home to a bitcoin mining operation — a project that was rushed through by city
officials, despite concerns raised by residents and outside experts.

Digihost dangled the “new high-tech jobs and revenue” carrot, along with all sorts of
greenwashing and unsubstantiated claims, and North Tonawanda elected officials fell for it.
Later, when they discovered that our local zoning codes and laws couldn’t keep up with the
unique issues of this new operation, the damage had already been done. We've learned the
hard way, it's not easy to rectify the new problems created by cryptocurrency miners.

High noise levels became a problem to hundreds of residents living within a mile of the
bitcoin site. The computers and fans to cool them are housed in stacked shipping containers
outdoors. People can hear the loud humming and feel the vibrations from this operation
inside their homes, even with all windows closed. It's disrupting sleep, disturbing pets, and
creating anxiety for homeowners. We are only beginning to understand the impact that this
type of 24/7 noise has on people, animais, birds and pollinators -- not to mention the
tangible impact on property values. Testing at the Digihost site began in February 2022.
Despite ongoing complaints, more than a year later the noise problem hasn’t been resolved.
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| support Senator Markey's Crypto-Asset Environmental Transparency Act because without
a thorough assessment about the impacts of this relatively new industry, communities like
ours will continue to be taken advantage of. Most municipalities don't have zoning codes or
other planning requirements that address the unique issues related to bitcoin mining.

The expansion of crypto currency mining in the United States increases air and water
pollution, strains the electrical grid, and increases electricity rates of local residents. In
cases like ours, it's resulted in firing up a natural gas power plant which Digihost recently
purchased. Forcing bitcoin companies to convert to clean energy sources won't solve the
problem as there is not enough renewable energy to power this electricity-hungry industry.
However, forcing them to convert to a more energy-efficient operation would solve many of
the current problems. This is one of many issues and potential solutions the transparency
act could uncover.

The method used by Digihost and other bitcoin companies to mine cryptocurrency is a
process called “Proof of Work™ (PoW). It is extremely energy intensive. A single bitcoin
transaction could power the average US household for a month! That level of energy use is
unconscionable during a climate crisis. It also brings adverse environmental impacts to our
community in the form of increased emissions and noise. We don't want that in our city, our
state or our world.

The process for mining cryptocurrency matters. There are other options for verifying
transactions, such as “Proof of Stake” which uses 99% less energy than PoW. Ethereum's
recent move from PoWW to PoS shows that it is possible for a large crypto company to
transition to a much more energy-efficient validation method. Our appliances have to meet
energy efficiency standards. Shouldn't crypto mining be required to do so as well?

Greenhouse gas (GHG) emissions from burning fossil fuels is a big contributor to climate
change. Last year, carbon emissions from mining Bitcoin and Ethereum equaled the tailpipe
emission of more than 15 million gas-powered cars. Automobile emissions are regulated to
protect our health and our climate. Why wouldn't cryptocurrency mining be held to similar
standards? | serve on North Tonawanda's Climate Smart Community Task Force. For each
step forward we take to reduce GHG emissions in our city, bitcoin mining forces us several
steps backward.

| appreciate your consideration of these comments. We need federal action to address all of
these impacts facing communities across the country. North Tonawanda is just one of many
examples. Senator Markey's Crypto-Asset Environmental Transparency Act is an important
step in helping the country make smarter decisions about energy use, so we have a better
chance of mitigating the impacts of climate change.

Sincerely,

Deborah Gondek

257 Brentwood Drive

North Tonawanda, NY 14120
dggondek@gmail.com

(716) 572-5564
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Mary T. Finneran

104 Jerome Ave.
Cairo, NY 12413

The Honorable Senator Edward J. Markey, Chair

Clean Air, Climate, and Nuclear Safety subcommitiee

The Honorable Senator Pete Ricketts
Ranking Member
Clean Air, Climate, and Nuclear Safety subcommittee

Re: Support of the Crypto-Asset Environmental Transparency Act
Dear Chairman Markey and Ranking Member Ricketts,

As a member of FrackBustersNY and a NYS representative for the NCAC, 1truly
appreciate the opportunity to provide a statement for the committee's legislative hearing
on the Crypto-Asset Environmental Transparency Act. | live in Greene County NY, but
grew up in the finger lakes region where the Greenidge Bitcoin crypto facility is
operating to my dismay and deep concern and to great environmental impact. In
Tonawanda the Fortistar Bitcoin proof of work facility is also stressing locals for pure
private profit and no public benefit.

| am extremely concerned regarding any and all forms of proof of work cryptocurrency
due 1o noise, toxic emissions, water, waste, but mostly due to the inordinate energy
consumption regardless the source of electricity. Energy regardless the power source
cannot be allowed for pure proof of work, Bitcoin alone, from data | compiled last year
used 137.2 Terra Watt Hours (TWH) globally whereas New York State used 132 TWH.

| strongly support Senator Markey’s Crypto-Asset Environmental Transparency Act and
hope that this act will address this extreme energy consumption which is taking energy
from the public for private profit. While some companies claim that they use
renewables the renewable energy used could greater benefit public power needed but
instead perpetuates the use of fossil fuels for public power, perpetuating GHG
emissions and climate change.

Thank you for your consideration.. Federal action to address all of the impacts of proof
of work crypto mining is especially urgent. Senator Markey’s Crypto-Asset
Environmental Transparency Act is a critical beginning in this process.

Sincerely,
Mary T. Finneran
FrackBustersNY
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PO Box 333
Watkins Glen, NY 14891
senecalakeguardian@gmail.com

senecalakeguardian.org

March 3, 2023

The Honorable Senator Edward J. Markey-Chair
Clean Air, Climate, and Nuclear Safety subcommittee

The Honorable Senator Pete Ricketts-Ranking Member
Clean Air, Climate, and Nuclear Safety subcommittee

Re: Support of the Crypto-Asset Environmental Transparency Act
Dear Chairman Markey and Ranking Member Ricketts,

On behalf of Seneca Lake Guardian (SLG) and the thousands of individuals, communities and
businesses we represent in the Finger Lakes region of New York, we appreciate the opportunity to
provide a statement for the committee's legislative hearing on the Crypto-Asset Environmental
Transparency Act.

Seneca Lake Guardian, a Waterkeeper Alliance Affiliate, is a New York State Not-for-Profit
Corporation with 501(c)(3) and is dedicated to preserving and protecting the health of the Finger Lakes,
its residents and visitors, its rural community character, and its agricultural and tourist related businesses
through public education, citizen participation, engagement with decision makers, and networking with
like-minded organizations. SLG supports Senator Markey's Crypto-Asset Environmental Transparency
Act based on our experiences with the Greenidge Generation, LLC crypto mining facility in the Finger
Lakes, which spurred a statewide initiative in New York.

Seneca Lake is the heart of the Finger Lakes region- a world-class tourist destination- where our thriving
agricultural and tourism industry drives the economy, supporting 60,000 jobs and generating $3 Billion
for New York’s economy annually. This agri-tourism industry relies heavily on clean air and water for
its survival. Seneca Lake itself contains 4.2 Trillion gallons of fresh water and serves as a drinking water
source for 100,000 people. When a once-shuttered coal burning power plant along the shores of Seneca
Lake was retrofitted to burn natural gas, the public was told that it would only operate at roughly 6%
capacity to provide power to the public in times of high demand. Finding that unprofitable, however,
Greenidge Generation, LLC, owned by Connecticut based Atlas Holdings, started installing Bitcoin
mining machines and suddenly the power plant was running 24 hours a day, 7 days a week. With only
7.900 machines to start, its air emissions increased ten-fold.
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With a goal of installing over 30,000 machines, the facility’s combined upstream and downstream
emissions would be over 1 million tons of CO2 Equivalents every year. Greenidge also has permits that
allow it to withdraw up to 139 million gallons of water each day from Seneca Lake and dump up to 134
million gallons back in at temperatures up to 108 degrees F, risking toxic algal blooms that could make
this water source for 100,000 people unusable for any purpose. The added computers mean it's on track
to emit at least as much as 100,000 homes and cause more harm to Seneca Lake. The plant has brought
only 48 new jobs to the region, while poisoning the Finger Lakes' natural resources. The constant hum
of noise from the plant disrupts area residents and wildlife, turning a once bucolic area with sounds of
birds chirping and water lapping along the lake’s shores into what sounds more like a Florida swamp air
boat. The Greenidge facility was not an outlier, however; it served as a test case for how roughly 48
decommissioned or underutilized power plants in communities across New York could fall victim to
crypto mining.

The NYS Department of Environmental Conservation (DEC) denied Greenidge's air permit renewal” in
June stating that the facility poses a threat to the state's climate goals. But Greenidge is still operating
and even expanding as it appeals the DEC's decision.

Thankfully, the NYS Legislature passed a moratorium that was later signed into law by the Governor
that puts a two year moratorium® on issuing permits to fossil fuel burning power plants that mine for
cryptocurrency, while the DEC studies the impacts of this industry. This is a good start, but these miners
are extremely mobile, and with other countries like China banning the practice, they are spreading like a
cancer across the country. And we realize that even with some success in New York, this must not be a
state-by-state battle. The pro-crypto industry is aggressive, lucrative, and its supporters often reach a
religious fervor pitch when touting what they perceive as a panacea in the financial world. They
downplay the environmental harms and spend millions on lobbying, making it extremely difficult for
those impacted to convince elected officials to heed their concerns. But we need our federal decision
makers to enact national legislation, and we need it to happen now.

In September, the White House Office of Science and Technology Policy released a report’ about the
cryptomining industry's climate threats and the need for regulation. Earthjustice and the Sierra Club
recently released a new Guidebook®, finding that from July 2021-22 Bitcoin mining in the U.S. alone

! statement from the New York Stahe Department of Environmental Conservation on Denial of the Title V Permit Renewal
for Greenidge Generation, LLC: h 'www.dec.ny.gov/press/125678.html
“New Yurk Tlmes “New York enacts 2 year harl on some crypto mmmg uperatlons

“ Sierra Club/Earthjustice, Energv Bomb{Bltcmn White Paper- https://earthjustice.org/wp-
content/uploads/energy bomb bitcoin white paper 101322 pdf
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consumed as much electricity as four states combined, emitting 27.4 million tons of CO2 - equivalent to
the emissions of as much as 6 million cars annually.

Globally, Bitcoin mining consumes more energy each year than the entire country of Argentina. In the
U.S. alone, Bitcoin mining produces an estimated 40 billion pounds of carbon emissions each year.
Scientists agree that we must reduce greenhouse gas emissions 43 percent by 2030 in order to keep
global warming from exceeding dangerous levels. Crypto mining operations are a fast-growing industry
in the U.S. and this climate-insidious form of operation threatens to veer our climate goals completely
off track. While governments should be doing everything they can to reduce greenhouse gas emissions

and beat back climate change, the U.S. is shepherding in an industry adding an entire country’s worth of
greenhouse gas emissions to the atmosphere.

When cryptocurrency miners rely on the public grid, they can stick everyday people with the bill. A
2021 study’ estimates "the power demands of cryptocurrency mining operations in upstate New York
push up annual electric bills by about $165 million for small businesses and $79 million for individuals.”

Many have suggested using renewable energy as a solution to this problem, but it's not. The Coinmint
plant in Massena, New York, is powered by enough green, baseload hydroelectricity sourced from the
public grid to power 14,000 homes. Instead of this green power being used to reduce New York’s
dependence on fossil fuels, we're squandering it on making virtual money. This serves as a clear
example for why using precious green electrons for crypto mining is not the answer for the rest of the
nation, and how it ultimately makes the rest of us more reliant on fossil fuels.

Meanwhile, Bitcoin has plummeted this year, and the crypto industry is imploding. Greenidge is

in financial ruin® losing $44 million earlier this year as its stock had tanked more than 95% (now at
$0.50/share today). Last week, Greenidge announced that it will host Bitcoin mining for its lender,
rather than mining its own Bitcoin, in order to pay back its $74 million debt’. This came after the
company's CEQ abruptly stepped down®. Other Bitcoin miners have been similarly struggling - Compute
North recently filed for bankruptey, and TeraWulf Inc., which operates a Bitcoin mining facility in New
York, has seen its stock fall more than 90% this year.

Berlcle\fHaas, Pow .-hungrv cryp i push up electricity costs for locals”:
ed

Waterfrontﬂnllne Blog: https: ine.
reels-financially-canadian-forestry-exec-replaces-him/
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We appreciate your consideration of these comments. As we have stated many times, burning more
fossil fuels to make volatile virtual money in the middle of a climate crisis is literally insane.

We need federal action on climate-killing crypto mining, and Senator Markey’s Crypto-Asset
Environmental Transparency Act is a great start.

Respectfully Submitted,

12K

Joseph Campbell, President
Seneca Lake Guardian
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UPSTATE
# | FOREVER

Protecting Land & Water | Advocacy | Balanced Growth

March 3, 2023

The Honorable Senator Edward J. Markey
Chairman

Clean Air, Climate, and Nuclear Safety Subcommittee

The Honorable Senator Pete Ricketts
Ranking Member

Clean Air, Climate, and Nuclear Safety Subcommittee
Re: Support of the Crypto-Asset Environmental Transparency Act
Dear Chairman Markey and Ranking Member Ricketts,

My name is Michael Coleman, [ serve as the Energy Advocate for Upstate Forever. |
appreciate the opportunity to provide a statement for the committee's legislative hearing on the
Crypto-Asset Environmental Transparency Act. Our organization focuses on supporting land
conservation, clean energy, and clean water in the ten county “Upstate” region of South Carolina.
Specifically, I advocate to protect the Upstate region from new fossil fuel projects that can
negatively impact our air, water, and communities.

Upstate Forever was first made aware of the opening of a eryptocurrency mining facility in
Spartanburg in late 2021, We immediately began connecting with various communities to
understand how to mitigate impacts locally and statewide. Through those conversations, we have
learned that communities across the nation have already reported varying effects to the
environment, ratepayers, the electric grid, and a increase in e-waste, because of eryptocurrency
operations locating in their town.

We support Senator Markey’s Crypto-Asset Environmental Transparency Act because we
have significant concerns on the potential risks mining facilities could pose to our region. We
believe to fully understand and mitigate the effects of these facilities, an interagency study is

GREENVILLE (864) 250-0500 - 507 Pettigru Street, Greenville, 5C 29601
SPARTANBURG (864) 327-0090 - 201 E. Broad St., Suite 1C, Spartanburg, SC 29306
WEB upstateforever.org
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necessary to identify all environmental and energy impacts with emphasis on the following
considerations:

Ratepayer Impacts

High-density energy customers like eryptocurrency mining facilities, demand increased
infrastructure like transmission lines, substation upgrades, and other related mechanisms needed
for the delivery of large amounts of electricity. Ratepayers could be left to pay for these
investments even after mining operations have left their area due to the portability of their
business. Crypto operations present a great risk to electricity consumers by increasing the total
amount of electricity needed to power the grid. These effects are attributable to the extreme
energy intensive nature of these operations.

Grid Impacts

Mining operations use electricity to power four major functions of their business: data
storage, computing, cooling, and data communications, Our grid is already experiencing strains
due to hotter temperatures and intense storms, which reduce the amount of electricity that can be
provided when consumers need it. The energy demand from the eryptocurrency mining industry
requires system operators to deploy more natural gas and coal power plants. These facilities also
have high load factors and use power constantly and when they continue to operate during peak
demand, they place stress on the grid infrastructure.

Air Quality

Cryptocurrency miners procure their electricity through purchase of power plants that
supply mining rigs “behind-the-meter”, power purchase agreements with utilities, electricity
purchases from a local utility, and by burning gas wells. Each type of mining produces excess
emissions, and impacts electricity and energy consumers. The explosive growth of eryptocurrency
mining in the United States has been difficult to access, since most mining operations do not
publicly disclose their energy consumption, location, or source of electricity. However, estimates
reveal cryptocurrency mining operations have a major impact on emissions. Additionally,
eryptocurrency mining increases global emissions by driving increases in electricity demand.

E-Waste

The specialized computer systems that are used to “mine” eryptocurrenecy have a limited
lifespan (3-5 years) and could increase the turnover of equipment, which would equate to more
electronic waste. When mining operations are first set up, there is an enormous amount of solid
waste from installation and construction. We believe crypto mining operations should be required
to publicly report their locations and existing electronic waste protocols.

GREENVILLE (864) 250-0500 - 507 Pettigru Street, Greenville, SC 29601
SPARTANBURG (BE4) 327-0090 - 201 E. Broad 5t,, Suite 1C, Spartanburg, 5C 29306
WEB upstateforeverorg
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‘We appreciate your consideration of these comments. We need swift action to address the impacts
communities like ours could face, and Senator Markey’s introduction of the Crypto-Asset
Environmental Transparency Act is an important step in this process.

Respectfully Submitted,

Michael K. Coleman

Energy Advocate

GREENVILLE (864) 250-0500 - 507 Pettigru Street, Greenville, 5C 29601
SPARTANBURG (864) 327-0080 - 201 E. Broad 5t., Suite 1C, Spartanburg, 5C 29306
‘WEB upstateforever.org
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Elizabeth Price
2344 East Main Street
Rogersville, TN 37857

The Honorable Senator Edward J. Markey
Chair
Clean Air, Climate, and Nuclear Safety subcommittee

The Honorable Senator Pete Ricketts
Ranking Member
Clean Air, Climate, and Nuclear Safety subcommittee

Re: Support of the Crypto-Asset Environmental Transparency Act
Dear Chairman Markey and Ranking Member Ricketts,

| appreciate the opportunity to provide a statement for the committee's legislative hearing on the
Crypto-Asset Environmental Transparency Act. | live in Hawkins County and there are no
crypto-mines in our area that | am aware of.

| am aware that the crypto mines cause noise problems for many neighborhoods. As we are
trying to decrease our carbon footprint, these mines demand enormous electrical power
burdening our power grid. | certainly hope that | do not have a crypto mine in my neighborhood.
Please work to control the growth of these mines and protect our limited resources.

In my opinion, we need to control crypto mining growth to protect our environment and
protect our citizens from the crypto mining's on-going noise pollution that disrupts the
peace in our communities and upsets our citizens.

Sincerely,

(c%obg»!, P Pt e

Elizabeth Price
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Concerned Citizens of Navarro County, Texas

The Honorable Senator Edward J. Markey
Chair
Clean Air, Climate, and Nuclear Safety subcommittee

The Honorable Senator Pete Ricketts
Ranking Member
Clean Air, Climate, and Nuclear Safety subcommittee

Re: Support of the Crypto-Asset Environmental Transparency Act
Dear Chairman Markey and Ranking Member Ricketts,

The Concerned Citizens of Navarro County appreciate the opportunity to provide a statement for the
committee's legislative hearing on the Crypto-Asset Environmental Transparency Act. My name is Jackie
Sawicky. | founded the Concerned Citizens of Navarro County after the surprise announcement that Riot
Platforms (Formerly Riot Blockchain) plan on building “the world’s fargest Bitcoin mine” in our Texas
county. They misrepresented themselves as a “data center” to get their foot in the door. Riot & the City
of Corsicana worked behind closed doors, in secret for five months before the announcement was made
to the public. County commissioners weren’t even aware of their plans until the rest of the public was
told on April 27th, 2022. Riot & the City of Corsicana have been extremely secretive about their
operation. Our group has had to do extensive records requests in order to find out their plans.

We support Senator Markey’s Crypto-Asset Environmental Transparency Act because Navarro county is
an indigent county. We have a 16% poverty rate & 17% rate of seniors living here, many of whom are
on fixed incomes. We know for a fact that when these massive operations go online, they increase the
cost of everyone’s power bills. Single moms & seniors literally cannot afford for Riot to operate in this
county. We're also VERY concerned about the TWO pairs of nesting bald eagles in the area. Riot also
plans on dumping water into a creek that abuts the property. This water will be heated to over 100
degrees and we know that it will affect the ecosystem of that creek. The creek also feeds into Richland
Chambers Reservoir. Richland Chambers is the tap water source for Tarrant County, where Arlington/
Fort Worth is. We are VERY worried about the possibility of fire and all those toxic metals and who-
knows-what leeching into and contaminating the tap water of some of the largest Texas cities. Riot did
not perform an environmental impact study. Lastly, they chose a location in a RESIDENTIAL rural
neighborhood. There is literally a house across the street from the site and several others in view of the
property. These folks live in the country to be away from the noise and pollution of the city, but that
noise & pollution came to them without any of their consent or input. Again, the sale & planning of this
land & project was kept secret for over five months. This will be years and years of heavy construction,
noise poliution, and air quality concerns. The city of Corsicana DOES NOT CARE that the overwhelming
vast majority of its citizens and the county as a whole is adamantly against this endeavor.

Our group has caught Riot Platforms in innumerable lies & half-truths. We need federal legislation so
that these companies are mandated to perform environmental impact studies. We need transparency
so residents have time to organize and push back BEFORE these deals are done. We need federal
legislation so that corrupt local governments are held accountable when they go against the wishes of
their constituents.
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Riot promises jobs & tax revenue, but we know from studies of “miners” in other areas that those jobs &
taxes don’t materialize and they're actually economically depressing. 1 worry about local business
owners who will be impacted three times - with higher utility bills as a resident, in their businesses and
because everyone’s utility bills will be increased, folks will have less money to spend on their services
and products.

Riot Platforms already has a “mine” in Rockdale Texas, Milam county. They get a sweetheart, cut-rate
energy deal on 3.55 cents a KWH until the year 2030, while the average Texan has seen their electricity
bills skyrocket by 70%. They are property tax exempt for ten years, they are sales tax exempt under the
guise of a “data center,” and when they’ve helped bring the fragile Texas grid to the point of failure, THE
GET PAID TO SHUT DOWN. They then turn around and sell the deeply discounted energy they have
stored back to the grid at a “spot” or premium price. And in every instance, it's the Texas taxpayer and
energy consumers that are picking up the tab. All while not actually producing any goods or services
that any of us need or want. Why on earth should we subsidize such a wasteful, destructive, and stupid
project when so many of us are struggling to make ends meet? [t is truly the definition of insanity.

We appreciate your consideration of these comments. We need federal action to address all of the
impacts communities & states like ours are facing, and Senator Markey’s Crypto-Asset Environmental
Transparency Act is an important beginning in this process.

Sincerely,

Karen Joice

Concerned Citizens of Navarro County
Don’t Mess With Texas
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Concerned Citizens of Navarro County, Texas

The Honorable Senator Edward J. Markey
Chair
Clean Air, Climate, and Nuclear Safety subcommittee

The Honorable Senator Pete Ricketts
Ranking Member
Clean Air, Climate, and Nuclear Safety subcommittee

Re: Support of the Crypto-Asset Environmental Transparency Act
Dear Chairman Markey and Ranking Member Ricketts,

The Concenred Citizens of Navarro County appreciate the opportunity to provide a statement
for the committee's legislative hearing on the Crypto-Asset Environmental Transparency Act. My
name is Jackie Sawicky. | founded the Concerned Citizens of Navarro County after the surprise
announcement that Riot Platforms (Formerly Riot Blockchain) plan on building “the world's
largest Bitcoin mine” in our Texas county. They misrepresented themselves as a "data center”
to get their foot in the door. Riot & the City of Corsicana worked behind closed doors, in secret
for five months before the announcement was made to the public. County commissioners
weren't even aware of their plans until the rest of the public was told on April 27th, 2022. Riot &
the City of Corsicana have been extremely secretive about their operation. Our group has had
to do extensive records requests in order to find out their plans.

We support Senator Markey's Crypto-Asset Environmental Transparency Act because Navarro
county is an indigent county. We have a 16% poverty rate & 17% rate of seniors living here,
many of whom are on fixed incomes. We know for a fact that when these massive operations
go online, they increase the cost of everyone’s power bills. Single moms & seniors literally
cannot afford for Riot to operate in this county. We're also VERY concerned about the TWO
pairs of nesting bald eagles in the area. Riot also plans on dumping water into a creek that
abuts the property. This water will be heated to over 100 degrees and we know that it will affect
the ecosystem of that creek. The creek also feeds into Richland Chambers Resevoir. Richland
Chambers is the tap water source for Tarrant County, where Arlington/ Fort Worth is. We are
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VERY worried about the possibility of fire and all those toxic metals and who-knw-what- leeching
into and contaminating the tap water of some of the largest Texas cities. Riot did not perform an
environmental impact study. Lastly, they chose a location in a RESIDENTIAL rural
neighborhood. There is literally a house across the street from the site and several others in
view of the property. These folks live in the country to be away from the noise and pollution of
the city, but that noise & pollution came to them without any of their consent or input. Again, the
sale & planning of this land & project was kept secret for over five month. This will be years and
years of heavy construction, noise pollution and air quality concerns. The city of Corsicana DO
NOT CARE that the overwhelming vast majority of their citizens and the county as a whole is
adamantly against this endeavor.

Our group has caught Riot Platforms in innumerable fies & half-truths. We need federal
legislation so that these companies are mandated to perform environmental impact studies. We
need transparancy so residents have time to organize and push back BEFORE these deals are
done. We need federal legislation so that corrupt local governments are held accountable when
they go against the wishes of their constituents.

Riot promises jobs & tax revenue, but we know from studies of “miners” in other areas that
those jobs & taxes don’t materialize and they’re actually economically depressing. | worry about
local business owners who will be impacted three times - with higher utility bills as a resident, in
their businesses and because everyone’s utility bills will be increased, folks will have less
money to spend on their services and products.

Riot Platforms already has a “mine” in Rockdale Texas, Milam county. They get a sweetheart,
cut-rate energy deal on 3.55 cents a KWH until the year 2030, while the average Texan has
seen their electricity bills skyrocket 70%. They are property tax exempt for ten years, they are
sales tax exempt under the guise of a “data center,” and when they've helped bring the fragile
Texas grid to the point of failure, THE GET PAID TO SHUT DOWN. They then turn around and
sel the deeply discounted energy they have stored back to the grid at a “spot” or premium price.
And in every instance, it's the Texas tax payer and energy consumers that are picking up the
tab. All while not actually producing any goods or services that any of us need or want. Why on
earth should we subsidize such a wasteful, destructive, and stupid project when so many of us
are struggling to make ends meet? It is truly the definition of insanity.

We appreciate your consideration of these comments. We need federal action to address
all of the impacts communities & states like ours are facing, and Senator Markey’s
Crypto-Asset Environmental Transparency Act is an important beginning in this process.

Sincerely,

Jackie Sawicky

Concerned Citizens of Navarro County
Dor't Mess With Texas
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To the Honorable Sen Markey:

My name is Jackie Sawicky and I'm writing in support and endorsement of the Crypto-Asset
Environmental Transparency Act. I'm a founding member of the Concerned Citizens of Navarro
County, Texas, where Riot Platforms is currently built “the world’s largest Bitcoin mine.” Our
Electrical grid operator, ERCOT, refuses to disclose vitally important information on the current
usage and expected future burden of cryptomining on our beleaguered energy infrastructure.

Thank you,

Jackie Sawicky

Concerned Citizens of Navarro County
Don't Mess With Texas
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Geoffrey Sawicky
818 Se Cr 2260
Corsicana Tx 75109

The Honorable Senator Edward J. Markey
Chair
Clean Air, Climate, and Nuclear Safety subcommittee

The Honorable Senator Pete Ricketts
Ranking Member
Clean Air, Climate, and Nuclear Safety subcommittee

Re: Support of the Crypto-Asset Environmental Transparency Act
Dear Chairman Markey and Ranking Member Ricketts,
| appreciate the opportunity to provide a statement for the committee’s legislative hearing on the

Crypto-Asset Environmental Transparency Act. | live in Corsicana where the threat of a crypto
facility is looming.

I support Senator Markey’s Crypto-Asset Environmental Transparency Act because Corsicana
does not need the added strain of a crypto mining operation.

| appreciate your consideration of these comments. We need federal action to address all
of the impacts communities like mine are facing, and Senator Markey’s Crypto-Asset
Environmental Transparency Act is an important beginning in this process.

Sincerely,
Geoffrey Sawicky
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March 4, 2023

WWW.IENEW.Org

To: The Honorable Senator Edward J. Markey-Chair
Clean Air, Climate, and Nuclear Safety subcommittee

To:  The Honorable Senator Pete Ricketts-Ranking Member
Clean Air, Climate, and Nuclear Safety subcommittee

From: Responsible Growth * NE Washington

RE:  Letter of Support of the Crypto-Asset Environmental Transparency Act

Dear Chairman Markey and Ranking Member Ricketts;

On behalf of Responsible Growth * NE Washington core team and our supporting friends in the
Pacific Northwest, we thank you for this opportunity to provide a statement for the
committee’s legislative hearing and to add our letter of support for the Crypto-Asset
Environmental Transparency Act.

RG * NEW organized in December of 2017, to stop a massive silicon metal smelter from being
sited in our rural area. We were successful to the point that the proposed smelter is not being
sited in our county, but in Tennessee at an industrial site.

Pend Oreille County is a small county with a population of approximately 14,000 people. We
are a river system of mountains and valleys. An abundance of wildlife, clean air & water, and
many recreational opportunities make Pend Oreille County a living paradise.

This paradise is going to rapidly change as heavy industry is viewing this high poverty area,
cheap land, and low energy prices as a perfect site for urban industrialization growth.

Our primary economic source is and has always been agriculture, forestry, & mining (not to be
confused with cryptomining, which is not a form of traditional mining).

Allrise/Bitmain appeared on the scene and won the bid for a bankrupt papermill site as soon as
our fight with the proposed smelter ended. They were granted a Conditional Use Permit to
begin operations. An appeal was initiated against the CUP; the appeal was denied by the
county’s hearing examiner.
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There are so many levels as to why these Cryptoming facilities need oversight and regulations.

#1. Our local and state governments have no regulations governing these facilities, nor the
amount of energy needed to run them at full capacity. The federal government has no
regulations. Our Comprehensive Plans and Development regulations set up to protect our
environment and health are not adequate; we are not prepared to take on this energy-hog,
heavy industry. Our environment and health our at the mercy of cryptomining unless we get
our legislative act together. In otherwords, did we close the barn door after we let the horse
escape.

#2.  The U.S. Treasury provides currency as efficiently as possible. It doesn’t cost anymore to
print a $1.00 bill that a $1,000 bill. Is $1.00 of Bitcoin worth as much as a $1,000 of Bitcoin?
Wasting energy, resources and money on Cryptocurrency makes no economic sense.

#3. | mentioned Bitmain, which is a Chinese company. Who or what will prevent Russian or
Chinese communist enemies from influencing or controlling our currency and monetary
policies? If every corporation was permitted to print its own currency, there would be
monetary chaos and collapse. We are leaving ourselves wide-open and vulnerable if we don’t
act on regulating cryptocurrency and mining.

#4. Cryptoming is not mining. It does not bring forth valuable elements and compounds
from the Earth. There is nothing natural or valuable about crypto products itself. It does not
exist in nature. This type of advertising appears to be a deceptive sales pitch. U.S. currency is
vital because it can accurately represent values of everything from real estate to the paper this
letter is being type on. We just don't understand how it has gotten this far without checks and
balances.

#5.  Why are compatriots, who are so frightened of and opposed to world governing
organizations, so eager to promote world-wide cryptocurrency? It appears that making a lot of
money fast is their only goal and the impact to the planet and future generations is being
overlooked. The horse may be out of the barn, but it isn’t too late to start doing something to
curb and control cryptomining currency and facilities.

There is so much more that can and should be said, but the high points have been touched
upon. Thank you for this opportunity to comment. Your efforts and actions, Sen. Markey and
Sen. Ricketts, are very much appreciated.

Respectfully,

Phyllis J. Kardos,
RG * NEW, Co-chair

1.509.447.7958
pkardos_jean@yahoo.com
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2843 Scotia Road
Newport, WA 99156
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West Virginia Chapter
Monongahela Group
P.O. Box 4142
Morgantown, WV 26504

March 2, 2023

The Honorable Senator Edward J. Markey, Chair
Clean Air, Climate, and Nuclear Safety subcommittee

The Honorable Senator Pete Ricketts, Ranking Member
Clean Air, Climate, and Nuclear Safety subcommittee

Re: Support of the Crypto-Asset Environmental Transparency Act
Dear Chairman Markey and Ranking Member Ricketts,

The Monongahela Group of the West Virginia Chapter of the Sierra Club
appreciates the opportunity to provide a statement for the committee’s legislative
hearing on the Crypto-Asset Environmental Transparency Act.

In the fall of 2021, one of our members was astute enough to notice an obscure
legal advertisement in our local newspaper for a air quality permit application
from our state Department of Environmental Protection. A bit of digging revealed
the permit was for a 'science facility’ and the company applying for the permit,
Marion Energy Partners (MEP), turned out to be a shell company for Northeast
Natural Energy (NNE), a frack drilling company. There was otherwise no public
announcement about this project.

The ‘science facility’ was to be located close to one of their fracking sites in the
city industrial park on the Monongahela River, just outside city limits but in close
proximity to schools and residential neighborhoods. It was obvious to everyone
by then that the facility was to be a crypto mining facility, using their own fracked
gas to power it. No one ever specifically said what the ‘science facility' was for.
But even Marcellus Drilling News, which supports gas-fired bitcoin operations, in
reporting on the the MEP project, said, “The best guess is that this is another
new cryptocurrency mining operation.” Why was MEP/NNE being so secretive?

10of2
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We requested a public hearing with the WVDEF, which was held January 11th,
2022 via Zoom. Forty local residents participated and everyone spoke against
the facility. Even our local newspaper, The Dominion Post, ran an editorial
questioning the purpose and value of such a facility so close to Morgantown’s
downtown, schools and homes. Because of the efforts of local environmental
groups, Morgantown residents were informed of how much noise is generated
and how much energy is consumed by the masses of computers, with absolutely
no benefit to Morgantown or to anyone who lives here,

The air quality permit to build this facility was granted on March 7, 2022. The
WVDEP claimed that as long as MEP met their air guality standards, it was not
their job to say how the facility should or should not be used. A year later, no
construction has yet been seen on the site but the public has no way of knowing
what future plans are.

We support Senator Markey’s Crypto-Asset Environmental Transparency Act.

We appreciate your consideration of these comments. We need federal action to
address all of the impacts communities like ours are facing and Senator Markey’s
Crypto-Asset Environmental Transparency Act is an important beginning in this
process.

Sincerely,

Betsy Lawson, Secretery
Sierra Club,

West Virginia Chapter
Monongahela Group
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The Honorable Senator Edward ). Markey The Honorable Senator Pete Ricketts
Chair Ranking Member

Subcommittee on Clean Air, Climate, and Subcommittee on Clean Air, Climate, and
Nuclear Safety Nuclear Safety

March 2, 2023

Subject: Support for Senator Markey’s Crypto-Asset Environmental Transparency Act
Dear Chairman Markey and Ranking Member Ricketts:

The Mon Valley Clean Air Coalition in Morgantown, West Virginia wholeheartedly supports Senator
Markey’s Crypto-Asset Environmental Transparency Act. We need help from Congress!
Cryptocurrency miners often call themselves “Data Centers” or “Data Facilities.” The Marion Energy
Partners, LLC cryptocurrency mining facility proposed for Morgantown, West Virginia calls itself a
“Science Center,” a bland, patently false name meant to obfuscate its true purpose. An alert resident
saw the legal ad for an air permit in the local newspaper and became suspicious; otherwise, we would
never have caught this. We knew that cryptocurrency mining operations in other parts of the country
use these innocuous terms to allow their business to fly under the radar of the community and the
regulators.

Another local resident obtained the mobile phone number of the parent company’s CEO and asked
him directly, “Is this a cryptocurrency mining facility?” The CEO demurred. He did not answer the
direct question and spoke as if he didn’t know the significance of what Marion Energy Partners was
doing.

‘We live in a state with few regulations. This facility is proposed along the M gahela Riverina
valley near two schools, between two municipalities, but outside any municipal limits. Therefore, it
does not need a building permit and does not need to comply with any noise ordinances. If this
facility were not using greater than 10MW of power, it would not even need an air permit: it would
need no permits at all!

‘We desperately need protection from Congress and this legislation will help us, We know from other
communities that these proof-of-work cryptocurrency miners are extremely loud energy hogs, cutting
deals with power companies and taking electricity away from residents and businesses when extreme
weather taxes the grid. They have been allowed to propagate unfettered and they need strict
regulation.

‘We appreciate the opportunity to provide this information for the subcommittee’s legislative hearing
on the Crypto-Asset Environmental Transparency Act.

Sincerely

Mon Valley Clean Air Coalition
Paula J. Hunt 5

Treasurer

Mon Valley Clean Air Coalition (MVCAC) « 330 Dream Catcher Circle « Morgantown WV 26508
monval eanair
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The Honorable Senator Edward J. Markey, Chair

Subcommittee on Clean Air, Climate, and Nuclear Safety

The Honorable Senator Pete Ricketts, Ranking Member
Subcommittee on Clean Air, Climate, and Nuclear Safety
RE: More than 40 turn out for WV-DEP meeting on “Science Facility” [(Crypto-Mining Facility)]

>>> From an Article by Ben Conley, Morgantown Dominion Post, January 12, 2022

MORGANTOWN — “Science Facility” & “Data Center” — These are the terms used to describe a project
proposed by Marion Energy Partners for placement in the Morgantown Industrial Park.

What is known is that a 10,000 square-foot facility would pull natural gas directly from a
nearby Northeast Natural Energy well pad to power four natural gas-fired engines around the clock, 365
days a year.

Beyond that, information about the project is very limited. It's believed the engines will provide
electricity for a cryptocurrency mining operation, but attempts to confirm that with Marion Energy
Partners have been unsuccessful.

Cryptocurrency mining uses banks of specialized computers to validate blockchain transactions for a
specific cryptocurrency in order to receive percentages of said currency in return. Popular examples
include Bitcoin and Ethereum. As of this writing, one Bitcoin was worth 542,631.80.

A virtual public comment meeting held Tuesday, January 11th, by the West Virginia Department of
Environmental Protection’s Division of Air Quality drew more than 40 participants.

For about two hours, participants, including local and state elected officials, offered comments and asked
questions, including why so little information is available and who beyond Marion Energy Partners &
Northeast Natural Energy would receive any benefit.

“I would propose this permit be rewritten in a way that people would know with transparency what is
going to transpire as far as what the business actually is,” Morgantown Mayor Jenny Selinsaid.
Morgantown City Councilor Bill Kawecki said the facility will offer no benefit, only environmental cost.

Delegate Evan Hansen, D-Monongalia, agreed. “Often there’s balancing acts and decisions that are
made where there are pros and cons to a type of development that would bring jobs or economic
opportunities or community benefits to the table,” he said. “But | don’t see any of those in this proposal.
What | see is local air pollution, greenhouse gas emissions and noise.”

Air quality-related public comments can be submitted to the DEP at edward.s.andrews@wv.gov until 5
p.m. Thursday, January 13th. “Marion Energy Partners LLC" should be included in the subject line.

Non-air quality related comments may be emailed anytime to: depadvocate@wv.gov

Duane Nichols, who first brought this project to the attention of the Monongalia County Commission
late last year, called on WV-DEP Cabinet Secretary Harold Ward to get involved. He challenged Ward “to
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look at this project and to make a public statement of whether there is any redeeming social value and
whether there is any value to the public interest that can possibly justify polluting the Mon River Valley,
the neighborhoods, and Mon County. Otherwise, this project stands as an insult to our community.”

NOTE: This document is submitted for information purposes to the US Congress in the public interest by
the undersigned on March 2, 2023 on behalf of FrackCheckWV.net, a not-for-profit internet blog in the
public interest.

Submitted by: C. Sue Miles Nichols, 330 Dream Catcher Circle, Morgantown, WV 26508
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Senator MARKEY. We are joined by Senator Lummis from Wyo-
ming. Let’s turn and recognize you, Senator, for a round of ques-
tions.

Senator LuMmMmis. Thank you, Mr. Chairman.

My first question is for Mr. Altenburg. What does a digital asset
mining operation look like? Are there shovels digging in the
ground? What does it look like?

Mr. ALTENBURG. It depends on the location. The mining sites
that are being placed at our fracked gas wells are essentially semi-
trailers that have methane gas powered generators that are
plugged into the well, and big shipping containers full of racks of
Bitcoin miner.

Senator LUMMIS. A Bitcoin miner is actually a computer?

Mr. ALTENBURG. It is about the size of a toaster, and it uses
three times the energy of a house.

Senator LUMMIS. There is a bunch of toasters in a line, some-
times they are dipped in fluids so they run cooler, they can be air-
cooled, they can be water-cooled. It is basically just a computer?

Mr. ALTENBURG. Yes.

Senator Lummis. Is that computer that is mining Bitcoin directly
emitting pollutants?

Mr. ALTENBURG. No, its energy source, its electric source, is what
is emitting.

Senator LuMmMIs. Okay. Now let’s take an EV charging station.
If that EV charging station is powered by electricity from natural
gas or coal, should not it also have the same monitoring that is
being requested by this bill?

Mr. ALTENBURG. I think the issue is looking how efficiency is
measured. All sources of electricity, whether it is the lights or the
speaker system here, are going to use electricity and produce a cer-
tain amount of work for that electricity.

The issue with Bitcoin and proof-of-work cryptocurrency is the
work that we are doing is not actually necessary to have
cryptocurrency or to have blockchain technology.

Senator LumMis. Okay. Let’s talk about gold. Where does gold
come from?

Mr. ALTENBURG. It is mined.

Senator Lummis. It is mined, Okay. Is energy expended in pro-
ducing gold?

Mr. ALTENBURG. Yes.

Senator LuMmmMmis. Okay. Is gold absolutely essential?

Mr. ALTENBURG. For certain technologies, it is.

Senator LumMmmis. Is it Congress’ job to decide whether an energy
use is worthwhile or not? Surely you have heard that Bitcoin is dig-
ital gold, because it is limited to 21 million Bitcoin ever to be
mined, it is permission-less, which means you do not have to rely
on a third party, a trusted third party to do transactions or to hold
it. It is a store of value, and that is commonly agreed to.

You have gold, it is a store of value, you have Bitcoin, it is a
store of value. They both consume energy to produce.

Now, is it Congress’ role to say gold is a more worthwhile use
of energy than Bitcoin?

Mr. ALTENBURG. There is a long history of that very thing. We
have energy efficiency standards for appliances, we have CAFE
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standards for vehicles. For most air pollution, for most new air pol-
lution sources, there are legal requirements that before they oper-
ate, they install the best available technology to reduce the pollu-
tion.

We do make those decisions every day.

Senator LumMMIS. We are still mining coal in this Country. We
are still producing natural gas, and we have the cleanest-burning
natural gas in probably the world, here in the United States, and
produce it in the most environmentally sound manner. It is a hy-
drocarbon.

If my car is oil-consuming or natural gas consuming, is it a less
worthy use of energy than energy that comes from coal and natural
gas but is converted to electricity for an EV?

Ms. ALTENBURG. Using vehicles, our entire transportation net-
work requires a certain amount of energy. There are economic ben-
efits that we get from that transportation network.

Senator LuMMIS. My time is about up, so thank you.

I have a question for Ms. Dentlinger. Do you view digital asset
mining operations as a negative for the power sector?

Ms. DENTLINGER. I certainly do not speak for the entire power
sector. Within the State of Nebraska, we have actually seen bene-
fits. We have not seen the drawbacks that have been mentioned
during the hearing today. Most of those have just been managed
locally, whether by the municipality, by the county, or by the Ne-
braska Department of Environment and Energy.

Senator Lummis. If you have a natural gas well and you are
venting the natural gas because that well is not hooked up to a
gathering line, is it better to vent it into the atmosphere, or is it
better to use the energy to produce something of value?

Ms. DENTLINGER. In my opinion, it is much better to actually use
the energy and produce something of value.

Senator LuMMIS. Thank you. Mr. Chairman, I yield back.

Senator MARKEY. Thank you so much.

Air pollution is a major area of concern around crypto mining, as
miners are bringing coal and gas fired plants back online, or even
using dirtier sources of energy, like waste coal in order to buy
power for their mining rigs. Mr. Altenburg, have you seen in-
stances where crypto miners have kept dirty and inefficient power
plants online?

Mr. ALTENBURG. It certainly appears they have, especially in the
two waste coal power plants in Pennsylvania. Prior to Bitcoin min-
ing operation, they were running at very, very low capacity factors.

Coal-fired power plants tend to run 60, 70, maybe 80 percent or
more of the time. They tend to want to run full out at a very con-
stant rate. These plants were running closer to 10 percent of the
time. When Bitcoin came into operation, part of the goal was to in-
crease the output of these power plants.

Senator MARKEY. The energy use of Bitcoin, especially if it brings
carbon-intensive generation back onto the grid, could threaten our
climate goals and supercharge climate change. We already know
we are living through unprecedented climate chaos.

If Congress turns a blind eye to an energy-intensive energy like
Bitcoin while it works to tackle climate impacts, it is like a plumb-
er who tries to fix an overflowing bathtub while the faucet will not
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stop running. The problem will not go away, and the damage will
just get worse if you do not deal with the potential dangers that
are right in front of you.

Dr. Kelles, do you agree that crypto mining jeopardizes State and
Federal climate commitments?

Ms. KELLES. Absolutely, to answer it in the context of what you
were just speaking about. In New York State, we have about 49 re-
tired power plants. They are retired, because they are less efficient,
they are all using older technologies, single cycle turbine tech-
nology, and cannot compete on the market with the more modern
dual cycle turbine technology, for example. They were mothballed.

The crypto currency mining industry is buying up power plants
in New York State and turning them back on and running them
up to their full greenhouse gas emissions allowable permits. That
is a situation where we had these facilities that were at zero emis-
sions, they were shut down because of inefficiency.

Even if they are converted, as one of them was from coal to nat-
ural gas, we still have a significant increase in greenhouse gas
emissions from a facility net zero which is where we were. Of
course, everyone knows at this point that methane is a stronger
greenhouse gas than carbon dioxide. Although coal is less clean
with respect to all the types of particulates that it releases into the
air, with the gas-fired power plant, particularly with the single
cycle turbine that is less efficient, we are of course having signifi-
cant increases in methane that is released through the entire proc-
ess of getting the gas to the facility and then of course from the
facility.

It is significantly, I believe, hurting our ability to reach our cli-
mate goals. We see another facility that is working to come online,
and we have all the others that are in our State.

We are very worried. That is why New York State put a morato-
rium on any of these power plants being turned back on by large
scale corporate crypto currency miners, so that we ourselves could
do a full-scale investigation of the impact of crypto currency mining
on our ability to reach our climate goals.

Senator MARKEY. Thank you. Industry figures claim that Bitcoin
miners can burn flared or vented methane gas to power their min-
ing operations. We know that we need to cut down on our methane
emissions. That is why we passed an historic methane emission re-
duction program as part of the Inflation Reduction Act.

I am curious as to whether these claims hold water. Mr. Alten-
burg, do you believe there are better ways to deal with flared and
vented methane than using it to power Bitcoin mining operations?

Mr. ALTENBURG. What we have seen with Bitcoin mining, the in-
novation we have seen has been innovation in ways to justify that
wasting energy is good. Methane is particularly one of those situa-
tions.

If you have a situation where you have enough methane that you
can capture, that you are flaring, if you can capture it to run a
Bitcoin mine, you might as well capture it and put it into the dis-
tribution pipeline and get useful work out of it. There is no need
to waste the energy that we are wasting on Bitcoin.

Senator MARKEY. If there are better ways to deal with methane,
we should avoid fossil fuels in the first place. At the end of the day,
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we have direct reports of harms and significant projections of im-
pacts in our society. That is just why we need more transparency
across the board.

That is why we are fighting for it today. We are not saying ban,
we are not saying do not ban, we are saying, let’s just know what
is happening. Information will be helpful for everyone, no matter
where they live. Just understand, like my mother did, just do not
swim in the Malden River. She didn’t have any evidence except for
the black cloud over our home ward, which wasn’t over the other
seven wards in Malden. The EPA wasn’t even created for 20 more
years after I was a boy.

Obviously, you just can not be working off your gut. You need in-
formation.

If the industry is confident in its positive contributions to the en-
vironment, they should welcome the transparency of the Crypto-
Asset Environmental Transparency Act that would provide that in-
formation. Really only vampires are afraid of the sunshine. In the
same way that so many devices that we plug in at night now, we
are all plugging in all these devices every night. They are almost
vampires consuming all this electricity.

I had this big battle about 15, 18 years ago with the computer
industry. They were of course God’s gift, oh my goodness, do not
ask us to do an more, didn’t we do a great job in just providing you
with all these laptops at home? do not ask us to do anything else.

I just said to them, is there any way you could cut the electricity
consumption for the home computer when it is just on overnight in
default position, when you have your kids’ pictures up all night?
Can you just cut that electricity consumption overnight? Oh, you
have no idea how difficult that is, oh my goodness, you are asking
us to figure out something like that after we have given you the
great gift of home computers?

Of course they figured it out. Why would we have 100 million de-
vices unnecessarily consuming electricity when you can just put the
fix in to make sure it is more efficient while getting the benefit of
the new technological breakthrough.

That is just kind of the default position of a new group of
geniuses in their little industry, you can not actually call upon us
to have any additional burdens when all we are saying is, like my
mother, work smarter, not harder. Just use a more efficient way
of doing it.

Let me again turn to Senator Ricketts for more questions.

Senator RICKETTS. Thank you, Mr. Chairman.

Dr. Kelles, you had said that in New York, that the crypto indus-
try was going to turn on 49 plants that had been retired, is that
accurate?

Ms. KELLES. No, what I said is we have 49 power plants. The
concern is that there was a trend beginning, we saw one purchased
and turned back on, and another purchased in the permitting proc-
ess and turned back on with the existing rigs that they have. We
have 49 in the State.

The concern was if that trend continued without us evaluating
the full impact on our ability to reach our climate goals with re-
spect to GHG emissions, water impacts, and air quality impacts,
that we might not reach our climate goals.
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The idea of course was that we needed to stop that particular
trend. I want to be clear: this was a very narrow moratorium. It
was specifically on the purchasing of retired power plants in the
State by consolidated crypto currency mining corporations. Of
course, you and I probably can not afford on our own to buy a re-
tired power plant. This did not pertain to those that plugged into
the grid or those using renewable energy infrastructure onsite.

It was narrow, but the intention was to give us the opportunity
in time to not have the full extent of the impact, which I think is
fundamentally parallel to what you are trying to do with this piece
of legislation, to capture the data and be able to do a full analysis.

Senator RICKETTS. Presumably, the other plants went through a
permitting process, is that accurate? At least the one plant that did
get up and running went through a permitting process and got per-
mitted, so that was in operation, is that accurate?

Ms. KELLES. The first use, the permits that had been in place,
and they got an extension of those permits, but then they went
through a renewal process this last year and actually were denied
an extension of that, the air permit, because it was recognized that
the permit and the activity that was being used for that facility no
longer aligned with our Climate Leadership and Community Pro-
tection Act. That is currently in the courts, because that was ap-
pealed. That will go through, I presume, for potentially even years.
That was the initial process.

The water permit was extended at the time. Actually for 4 years
they were out of compliance with the permit that required that
they put a screen up on the pipe that was pulling water into, from
the lake, and then into the facility. Therefore, because there wasn’t
a screen, it was Kkilling wildlife, a significant amount of wildlife.

Last year, they did finally put that screen in and are now compli-
ant. They were given a couple extra months to become complaint.

That is with the water permit. We will see what happens with
the renewal of that permit.

Senator RICKETTS. It is safe to say though, there is a process in
place for the permits, and they go through the process, and the
State itself was deciding whether or not to give those permits, is
that right? You just said that the State denied them on the air per-
mit.

There is a way in place to be able to address the emissions, cor-
rect?

Ms. KELLES. Not fully. Those are only the facilities that are in
power plants. As we have talked about, there are many different
types of facilities, so they can be mini-rigs inside shipping con-
tainers in a field, which is very common. They can be in a ware-
house, all of those plugged into the grid. They can be plugged into
the grid but doing net metering so paying for hydroelectric. Then
there is the question of opportunity costs.

The reason for the requirement for the full environmental impact
assessment

[Simultaneous conversations.]

Senator RICKETTS. Everything that is going to provide power to
any of these crypto things is going to have to be permitted, right?
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Ms. KELLES. No, not necessarily. You are pulling directly from
the grid and you have a warehouse on your property, even if you
have a different type of business, that does not require a permit.

Simultaneous conversations.]

Senator RICKETTS. The power that is generated to go into that
warehouse has to be permitted, right?

Ms. KELLES. Not necessarily, no.

[Simultaneous conversations.]

Ms. KELLES. If you say there is no power generation, then there
is no power generation. If you are plugged directly into the grid,
you are not producing your own energy.

Senator RICKETTS. Somebody is producing the energy if it is sup-
plying it, right?

Ms. KELLES. The grid. Yes. It may be buying the energy from the
grid, that is just the grid. If they want to pay more of an electricity
bill, they will.

Senator RICKETTS. Somebody has to put power into that grid,
which means it has to be permitted some place, right?

Ms. KELLES. What is permitted would be the hydroelectric or any
of the electrical generating facilities, but not a warehouse that is
tied onto the grid.

Senator RICKETTS. Dr. Kelles, I think you are missing my point,
that anything that is going to generate power, that is going to cre-
ate emissions, is going to be permitted. There is a rule and system
in place to be able to handle that, and you yourself have dem-
onstrated in New York that you are taking steps to limit emissions
based upon what you want to do in New York. In fact putting a
moratorium on bringing on any of these other lines.

You are actually——

Ms. KELLES. I am being very clear, with all due respect, being
very clear, there is energy generation and there is energy usage.
Energy generation is regulated. Energy usage, if you have a res-
taurant or a warehouse, or if you have a superstore, you are not
permitted for your energy usage. Usage is not the same as genera-
tion.

Generation, a generator is permitted. If you are not a generator,
then you are not permitted in that way.

Senator RICKETTS. Right, and that was my point, that all this
power generation, not the use, the power generation is permitted,
and New York is taking steps to do it.

Ms. KELLES. The question is whether or not there is an oppor-
tunity cost, because the energy that is used, the significant amount
of energy that is used, when we are trying to get our entire grid
onto renewable energy infrastructure, if we are increasing our
baseload on that grid significantly, then we will have to increase
significantly our renewable energy infrastructure construction
goals. The question is whether or not we have the land infrastruc-
ture and other ability to reach those goals. We have limited
amount of land that we can build solar on, for example, and it com-
petes directly with agricultural land and food production.

There are limits.

Senator RICKETTS. Is Nebraska New York? And vice versa, is
New York Nebraska?

Ms. KELLES. No, it is not.
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Senator RICKETTS. They are different States. It is fair to say that
different States are going to have different needs with regard to
power generation and permitting and clean air and things like
that?

Ms. KELLES. Yes, and I would say with a caveat that any in-
creased energy demands that you are putting on a grid means that
you will need to produce more renewable energy infrastructure to
make that grid completely renewable.

Senator RICKETTS. Thank you, Dr. Kelles. I have run way over.
Thank you, Mr. Chairman.

Senator MARKEY. Absolutely no problem. I love this subject. Hon-
estly, every question we are asking is vastly expanding the body of
knowledge for all the Senators. This is the frontier in terms of
issues. It gets kind of arcane until you have the discussion, then
you can keep reducing it down to a more simple understanding of
what we are talking about.

I love any question that anyone has, because I am learning from
all of this as well.

Mr. Altenburg, do you think crypto supports or undermines our
national goal for clean, affordable and reliable electricity?

Mr. ALTENBURG. It certainly does, even in the situation where we
have crypto mining coming from our new plants, that is diverting
carbon-free energy from the grid. We heard testimony or you have
heard people say that doing things like using more Bitcoin mining
can incentivize solar or bring more solar on the grid.

That is not what we are seeing happening on the ground. The
Bitcoin miners are incentivized to use energy sources that are
available at very, very high capacity factors. In almost all cases,
those are fossil fuel or formerly baseload resources. Those resources
we have to, if we are going to decarbonize our grid, we are going
to need clean, renewable generation. Wasting energy on unneces-
sary proof-of-work mining, when we can have crypto currency and
blockchain technology without that is just counterproductive.

Senator MARKEY. Do you think that more disclosure would stifle
or actually encourage innovation in this industry?

Mr. ALTENBURG. More disclosure always helps regulators. 1
speak from working for 22 years as a State regulator. Having the
information to back up our decisions is absolutely essential.

Senator MARKEY. I just have a couple more questions. Do you
have any additional, Senator? You do, great.

It is the goal of the legislation to provide transparency in all
types of environmental impacts. People who live near crypto min-
ing facilities have said “It is like living on top of Niagara Falls, it
is like a jet that never leaves.”

Dr. Kelles, is it true that crypto mining facilities produce non-
stop noise which can affect quality of life, especially in rural com-
munities?

Ms. KELLES. Yes, absolutely. That is what I hear also from con-
stituents around the State, that it has not only significantly im-
pacted their own experience, because many of them are in fields,
many of them are in places where there are not that many people.
We have examples of a large-scale crypto currency mining oper-
ation near trails, and it is significantly impacting people’s ability
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to appreciate nature and get away, because it is like standing on
a tarmac, is what I have heard from people.

There is also some disturbing data on the impact of the noise on
animal species, birds, which I think is actually particularly dis-
turbing given the estimates of decline in birds that we are already
seeing.

Senator MARKEY. Could you also talk about the facilities using
water in excess of necessary quantities?

Ms. KELLES. Yes. The facility that began this conversation, as I
spoke of earlier, Greenidge, does pull in up to 140 million gallons
of water a day and releases it at significantly higher temperatures.
One thing that I have not emphasized is that we have seen mas-
sive surges in harmful algal bloom outbreaks all throughout all of
the Finger Lakes, the Great Lakes, even coastal areas. That can be
directly impacted by increasing temperatures from these facilities.

That is also harmful. It is harmful for all the wildlife and also
toxic for humans.

Senator MARKEY. One final question, which is that some of the
supplemental testimony which has been submitted today states
that each Bitcoin transaction is tied to the same amount of e-waste
as throwing away two iPhones. Could you talk about that?

Ms. KELLES. Yes, absolutely. The e-waste, there is some research
showing a massive, exponential global increase in e-waste directly
tied to cryptocurrency mining. I would also note it is not just the
existence of e-waste which in and of itself is concerning, but a large
percentage of e-waste produced every year is exported from high in-
come countries to low and middle income countries where regula-
tions on dismantling, recycling, and refurbishing may be lacking or
even poorly enforced.

According to the WHO, an estimated 12.9 million women, and I
think it was 18 million children and adolescents as young as 5
years old work in the informal waste sector, which potentially ex-
poses them to toxic e-waste. Their goal in this work is often to re-
cover copper and gold from used electronics, risking exposure to
harmful chemicals such as lead, mercury, nickel, brominated flame
retardants and polycyclic aromatic hydrocarbons.

All of these are highly correlated with some health issues like
stillbirth and premature birth, low birth weight and length, and ex-
posure to lead, of course, we know has a lot of neurological issues,
increasing rates of ADHD, behavioral problems, sensory integration
difficulties. Huge, huge, issues that we are not discussing suffi-
ciently with respect to the health and the escalating e-waste from
this industry.

Senator MARKEY. Thank you so much.

Senator Ricketts?

Senator RICKETTS. Thank you, Mr. Chairman.

Mr. Altenburg, so you have many times throughout the course of
the day today have described this as wasteful energy. I think you
said it should be used for useful work. You also said that a Bitcoin,
once you mine it, is worth $144,000, right?

Mr. ALTENBURG. That is what the market value is.

Senator RICKETTS. Doesn’t that mean, if there is a market for it,
that somebody considers it valuable because they are willing to pay
for it?
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Mr. ALTENBURG. People certainly see a cash value. The question
of what does it do productive for the economy, Warren Buffet had
said in an interview not too long ago that when you buy Bitcoin,
you have nothing. The only thing you really have is the hope that
somebody else is going to pay more.

Senator RICKETTS. What do you use the blockchain technology
for, right?

Mr. ALTENBURG. A blockchain itself could be potentially used for
a lot of different things, smart contracts was one of the things men-
tioned, which Bitcoin is not currently capable of doing, but
Ethereum is. Certainly recording data in a secure way.

[Simultaneous conversations.]

Senator RICKETTS. You talked about before how hard it was to
break that encryption, right?

Mr. ALTENBURG. It is not the encryption. The blockchain is very
transparent. You can see everything that is on it. What it is, what
has happened it is very, very difficult to change. It is basically a
write-once structure.

Senator RICKETTS. Okay. Then who are the people that find
value in Bitcoin?

Mr. ALTENBURG. Mostly currency speculators.

Senator RICKETTS. Okay, and who are they speculating with?

Mr. ALTENBURG. They are buying Bitcoin hoping that somebody
tomorrow will buy it for more.

Senator RICKETTS. Okay, so, but somebody, you are generating
this Bitcoin and then you can turn that Bitcoin in to buy other
things, right?

Mr. ALTENBURG. Yes.

Senator RICKETTS. It does actually have value?

Mr. ALTENBURG. Yes.

Senator RICKETTS. Somebody is willing to pay for it.

Mr. ALTENBURG. There is no doubt there is a market value to it.
The question is, are we actually gaining something. When we build
a bridge, we have built a physical asset. When we build a car or
a cell phone, there is a physical asset. Bitcoin does not have that.
The only real value you have is potentially transaction fees as part
of extending the blockchain.

We can do all the blockchain stuff. We can have all of that with-
out using anywhere near the amount of energy that Bitcoin uses.
It is not adding anything new to the economy.

Senator RICKETTS. When you say you do not have anything phys-
ical, do you have to have something physical to have value?

Mr. ALTENBURG. Again, there is a distinction between, is there
a market value, yes. People are willing to spend money for it.
When we are evaluating whether this is a reasonable thing to do,
people are willing to spend money on lots of things. Are they the
best choice?

Senator RICKETTS. Is it the government’s job to tell people they
can or cannot spend money on the things they wish to choose to?

Mr. ALTENBURG. As Senator Lummis said, in a lot of cases, the
government does exactly that. We have plant sufficiency standards.

Senator RICKETTS. Well, that is very different. A plant sufficiency
standard is very different than saying, you can or cannot spend
your money on something, right? I am not telling you you can not
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buy an appliance, I have standards for how you produce them, but
I am not telling you you can not buy one. It seems to be what you
?rle implying when you are talking about this Bitcoin being waste-
ul.

Mr. ALTENBURG. I am looking at it in this context of things like
efficiency standards. We do that all the time for whether it is envi-
ronmental reasons, for pollution, whether it is national security
reasons, for energy security. There is a long history of the govern-
ment making judgments about these industries are wasteful, it is
inappropriate, it does not put us in a good position going forward.
I think Bitcoin is one of them. It does not bring anything unique
that we need.

Senator RICKETTS. Ms. Dentlinger, in Nebraska, NPPD, how do
you look at different industries with regard to the rates you
charge? Do you have any additional requirements on different in-
dustries? Do you treat them differently with regard to things like
disclosure or anything like that? Is there an analogy here some-
where?

Ms. DENTLINGER. No. We are very agnostic to whatever the in-
dustry that is actually using the industry. We have different rates
for different customer classes, whether it is residential or commer-
cial or industry. Beyond that, we are not looking into the industry.

Senator RICKETTS. Who is your largest power user in the State
of Nebraska?

Ms. DENTLINGER. Currently, Nucor Steel.

Senator RICKETTS. Okay, so Nucor Steel. Do you ask them to dis-
close anything with regard to their power generation?

Ms. DENTLINGER. No.

Senator RICKETTS. Do you actually charge them a separate rate
because they are using so much power?

Ms. DENTLINGER. No, actually, again, because they are using so
much and using it so regularly, the rate that they pay tends to be
lower, because it is a more efficient use of our assets.

Senator RICKETTS. again, it is one of those things where as you
are generating more or you have a customer who is using more en-
ergy and it is more stable, as Nucor Steel is, you are actually
charging them less because it actually is more efficient to generate
that power.

Ms. DENTLINGER. Yes. We are cost-of-use, our rates are based on
what it costs us to produce and deliver the electricity. That is re-
flected in our industrial rates.

Senator RICKETTS. Great. Thank you.

Senator MARKEY. I thank Senator Ricketts, I thank all of our
witnesses. Of course, Nucor’s emissions are captured by the EPA.
That is a part of the public record, what their emissions are.

In general, I would say this has been one of the most informative
hearings that the Congress has had in a long time, about a subject
that is just not had the attention which it needs. I thank all of our
witnesses for your great testimony today. We are going to proceed
on this subject because ultimately we just need to ensure the infor-
mation is out there.

Bitcoin is the first cryptocurrency, but it is not staying current
with other assets like Ethereum. Its impacts are real, but its en-
ergy efficiency innovation is not developing at the same time.



123

Bitcoin is like if we still insisted on using whale oil to light our
homes instead of energy efficient LEDs. That is the gap between
proof-of-work that Bitcoin uses, and other systems like proof-of-
stake that Ethereum uses. One is 99 percent more energy efficient
that the other.

It is just good to get that out there to make it clear that there
are other ways of doing business.

We are talking today about unavoidable, untracked environ-
mental impacts. We track emissions and impacts of mines, of cars,
of power plants. We have a drain on our system with Bitcoin that
is not accounted for. Other crypto assets like Ethereum produce
value while using 99.9 percent less energy.

It is climate, it is air, it is noise, it is water, it is waste. These
computer motherboards are harming Mother Earth. We do not
know the extent of the damage, we do not have anyone checking
the work of crypto mining companies that argue they are helping
the planet or the grid.

That is why the Crypt-Asset Environmental Transparency Act is
so important, and States like New York or Pennsylvania or Massa-
chusetts or Nebraska are taking a case by case approach to this
new power sucking powerhouse industry. We need a Federal ap-
proach just so we have the information out there as to what the
climactic impacts are.

The Senate Environment and Public Works Committee is the
ideal forum to consider legislation which would do just that. They
are unlikely to have this hearing over in the Banking Committee,
the Financial Services Committee. This is our job. Our job is to
look at these aspects of this new technology.

I thank my colleagues for their participation in this hearing. 1
am very grateful to our witnesses today.

Before I adjourn, some housekeeping. I would like to ask unani-
mous consent to submit for the record a variety of materials that
include letters from stakeholders that relate to today’s hearing.
Without objection, so ordered.

[The referenced information follows:]
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©EARTHIUSTICE

BECAUSE THE EARTH NEEDS A GO0 LAWTER

March 5, 2023

The Honorable Senator Edward J. Markey-Chair
Clean Air, Climate, and Nuclear Safety subcommittee

The Honorable Senator Pete Ricketts-Ranking Member
Clean Air, Climate, and Nuclear Safety subcommittee

Re: Support of the Crypto-Asset Environmental Transparency Act

Dear Chairman Markey, Ranking Member Ricketts, and all Committee Members,

We write on behalf of Earthjustice, the premier non-profit environmental law
organization, to urge your committee to support the Crypto-Asset Environmental Transparency
Act. We represent and partner with many communities and organizations around the country
who are negatively impacted by the externalities of cryptocurrency mining operations that have
moved into their backyards and which threaten progress in our fights to prevent the worst of the
climate crisis in the coming years.

The explosive growth of crypto-asset mining in the United States is impacting utilities,
energy systems, emissions, communities, and ratepayers in real-time, Crypto-asset mining is an
extremely energy-intensive process that threatens the ability of governments across the globe to
reduce our dependence on climate-warming fossil fuels. If we do not take action to limit this
growing industry now, we will not meet the goals set forth by the Paris Agreement and the
Intergovernmental Panel on Climate Change to limit warning to 2°C. Because these operations
operate 24/7/365, and are designed to consume enormous quantities of energy, they increase
demand for fossil fuel operations — increasing local air, water, and noise pollution, increasing
costs on others, and increasing climate pollution at a time when we should be doing everything
in our power to move in the opposition direction to mitigate the worst impacts of the climate
crisis.

In the year prior to July 2022, Bitcoin consumed an estimated 36 billion kilowatt-hours
(kWh) of electricity, as much as all of the electricity consumed in Maine, New Hampshire,
Vermont, and Rhode Island put together in that same time period. Top-down estimates of the
electricity consumption of cryptocurrency mining in the United States imply that the industry
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was responsible for an excess 27.4 million tons of carbon dioxide (CO2) between mid-2021 and
2022 — or three times as much as emitted by the largest coal plant in the U.S. in 2021.'

The past two years have demonstrated that the industry preferentially seeks readily-
available energy and minimal regulation, re-starting defunct coal and gas plants, flooding the
restructured electricity market in Texas, and tapping into rural power grids where regulators have
little oversight. This explosive growth strains energy grids, raises retail electricity rates, and
increases total carbon emissions and local air pollution.

In September 2022, Earthjustice and the Sierra Club released a guidebook, “The Energy
Bomb: How Proof-of-Work Cryptocurrency Mining Worsens the Climate Crisis and Harms
Communities Now,” attached as Attachment A. The guidebook is a comprehensive report on the
opaque and little-regulated cryptocurrency mining industry and its negative effects on the
climate, local communities, and public health. It also provides a myth-busting section that tackles
the industry’s greenwashing talking points to justify its massive energy use. The guidebook
includes policy recommendations for local and state officials, utility regulators, utilities,
environmental regulators, and grid operators to protect energy systems, communities, and
ratepayers.

Some highlights, or perhaps low-lights, from the guidebook include:

e Proof-of-work cryptocurrency mining has grown explosively in the United States since
2020. Today, an estimated 38% of Bitcoin is mined in the U.S, resulting in nearly 30
million tons of excess COz emissions in the last year alone.

e The massive energy consumption of cryptocurrency mining threatens to undermine
decades of progress toward achieving climate goals and reducing local pollution.

e Cryptocurrency mining operations raise costs and risks for utilities and their ratepayers,
and can stress electric grids. Our guidebook provides examples of this in Texas,
Kentucky, and New York, among other states.

e Cryptocurrency mining operations flood neighboring communities with unbearable noise
pollution.

e The cryptocurrency mining industry already uses half the electricity of the entire global
banking sector, and it will overtake the sector in two years if current trends continue.
Meanwhile, the ratio of Bitcoin’s energy consumption to humans who actually have
Bitcoin is extremely high.

! Earthjustice & Sierra Club, The Energy Bomb: How Proof-of-Work Cryptocurrency Mining Worsens the Climate

Crisis and Harms Communities Now, at 13 (Sept. 2022), https://earthjustice.org/feature/cryptocurrency-mining-
environmental-impacts, attached as Attachment A,
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e Rather than investing in long-term energy infrastructure that benefits the grid, the
cryptocurrency mining industry seeks the fastest energy that can serve its needs, and
looks for minimal regulation and oversight. In practice, that translates to mining
cryptocurrency at coal and gas plants, straining the electric grid in Texas, and tapping
into power grids that are often fossil-fuel heavy. Miners are often given preferential
electricity rates — much lower than average Americans pay for their electricity.

e Most mining facilities draw their power from the grid. That means electricity is generated
by whatever existing energy is in place in the region. No grid anywhere in the U.S. is
100% renewable yet.

e Proponents also claim that mining is spurring new renewable development and stabilizing
the grid. But clean energy allocated to cryptocurrency mining doesn’t actually do
anything to decarbonize the grid, and there are few mining facilities that are building
renewables to even power their own operations, let alone send to the grid. Increased load
is increased load, which in nearly every locality, means increased fossil-fueled
generation.

e Cryptocurrency mining proponents claim that mining can use “wasted” energy from solar
or wind overproduction. But mining operations consume energy 24 hours a day, not just
when there is excess solar or wind — meaning mining operations would fail to be
profitable using only the hours when wasted energy is available. That renewable energy
needs to get to everyday people as soon as possible, without incentives to be horded by
for-profit mining that benefits very few. And flared or vented gas from oil and gas
production that is used to mine Bitcoin merely incentivizes additional oil and gas
production, which is the opposite of what needs to be done in the middle of, and to
prevent the worst impacts from, a climate crisis,

The crypto-asset mining industry continues to be nebulous and opaque, with very little
regulation or reporting standards. That makes it difficult to track and get a complete picture of its
full impact.

The Crypto-Asset Environmental Transparency Act will help us gain a better
understanding of crypto’s environmental impacts in the United States to better inform our policy
solutions. The Act would require the Environmental Protection Agency (EPA) to conduct a
comprehensive impact study of U.S. crypto mining activity and require the reporting of
greenhouse gas (GHG) emissions from crypto mining operations that consume more than 5
megawatts of power. It would also include crypto mining facilities in energy efficiency and
reporting programs that apply to other types of data centers. These would all be important first
steps toward addressing the threats posed by this extremely energy-intensive industry. We urge
the committee to support the Crypto Environmental Transparency Act,

e
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Respectfully submitted,

Mandy DeRoche, Deputy Managing
Attorney

Thomas Cmar, Senior Attorney

Clean Energy Program

Earthjustice
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Executive Summary

Cryptocurrency mining is an extremely energy-intensive
process that threatens the ability of governments across
the globe to reduce our dependence on climate-warming
fossil fuels. If we do not take action to limit this growing
industry now, we will not meet the goals set forth by the
Paris Agreement and the Intergovernmental Panel on
Climate Change to limit warning to 2 degrees Celsius, And
cryptocurrency mining operations harm local communities
now, including by increasing local pollution and impacting
electricity rates and delivery. In our paper, we discuss
several such examples where fossil-fueled cryptocurrency
rmining has increased local air, water, and noise pollution,
increased costs on others, and increased climate pollution
at a time when we should be doing everything in our power
to move in the opposite direction to mitigate the worst
impacts of the climate crisis.

The cryptocurrency mining industry is opaque: there
are few, if any, reporting standards, and there is little

or no formal tracking of mining operations. This report
is the first attempt to comprehensively document the
explosive growth of cryptocurrency mining in the United
States and examine how this industry is impacting
utilities, energy systems, emissions, communities, and
ratepayers — based on public filings before utility and
financial regulators, investor presentations and reports,
and local media reports.

Cryptocurrency Mining's Explosive Growth
in the United States

After cryptocurrency mining was banned in China in
2021, the amount of mining operations exploded in the
United States. As of this writing, it is estimated that 38%
of Bitcoin — the predominant proof-of-work cryptocur-
rency —is mined in the United States. We estimate that

in the year prior to July 2022, Bitcoin consumed around
36 billion kilowatt-hours (kWh) of electricity, as much as
all of the electricity consumed in Maine, New Hampshire,
Vermaont, and Rhode |sland put together in that same
time period. And while proof-of-work mining proponents
claim that cryptocurrency always looks for the cheapest
energy, the last two years have demonstrated that the
industry preferentially seeks readily energy

and minimal regulation, re-starting defunct coal and gas
plants, flooding the restructured electricity market in
Texas, and tapping into power grids where regulators have
little oversight. This explosive growth strains energy grids,
raises retail electricity rates, and increases total carbon
emissions and local air pollution,

bl
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What is Cryptocurrency Mining, and How
Does It Work?

Proof-of-work cryptocurrency mining is designed to
consume enormous quantities of energy. The process
effectively entails millions of computing machines racing
to solve a complex, but meaningless, problem. In Bitcoin's
algorithm, for example, the computer or mining machine
that successfully solves the problem is rewarded with
Bitcoin (and functionally verifies the blockchain). As long
as the reward is high enough (j.e., the price of Bitcoin

is high enough), miners will attempt to use more — and
faster —mining machines to increase their chances of win-
ning that reward. As more mining machines enter the race,
the difficulty of the computational problem gets harder,
and the electricity required to win increases. Over time,
the electricity used by miners in these races increases
exponentially.

The design of proof-of-work cryptocurrency mining
incentivizes miners to ramp up operations as quickly

as possible, often irrespective of the source of energy.
Indeed, big mining operations have shown a willingness
toinvest in otherwise uneconomic power sources, like
defunct coal plants or low-capacity gas plants, as long as
that electricity can be made available quickly. Unlike other
large electricity users, cryptocurrency mining operations
have a short time horizon, and most have shown little
interest in investing in new clean energy.

In addition, the mining industry is becoming highly
concentrated. The energy and technology requirements
of cryptocurrency mining means that mining operations
require the backing of large capital. For example, the
Mational Bureau of Economic Research estimates that
0.5% of mining companies contrel 70% of mining. This
increasing concentration in turn lends itself to the arms
race where large corporations are able to leverage enor-
mous capital to build massive mining facilities, like the
750 megawatt Whinstone mining facility an hour east of
Austin, Texas.

Proof-of-Work Cryptocurrency Mining
Increases Emissions in the United States
Top-down estimates of the electricity consumption of
cryptocurrency mining in the United States imply that the
industry was responsible for an excess 27.4 million tons
of carbon dioxide (CO,) between mid-2021 and 2022 —or
three times as much as emitted by the largest coal plant in
the U.S. in 2021, But these estimates are simply based on
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the likely energy consumption to solve cryptocurrency's
puzzles. A ground-up approach, looking at how the indus-
try has actually been deployed, suggests that proof-of-
work cryptocurrency might be yet more impactful,

Tracking down the energy sources —or even just the
consumption —of proof-of-work cryptocurrency mining in
the United States is difficult. The industry is notoriously
opaque, and little-to-no reporting requirements exist at
either the state or federal level. The most reliable sources
of infor ionarearp k of filings before the
Securities and Exchange Commission (SEC) by publicly-
traded cryptocurrency companies, environmental permit
applications, utility and other energy filings, and local
reporting.

Cryptocurrency miners procure their electricity in four
different ways: (1) outright purchase of power plants
that supply mining rigs “behind-the-meter;” (2) power
purchase agreements with power generators or utilities;
(3) electricity purchases from a local utility; and (4) by
burning gas at oil and gas wells. Each type of mining
produces excess emissions, and impacts electricity and
energy consumers,

+ Behind-the-Meter at Power Plants. Most egregiously,
we identified four fossil-fueled power plants (the
Scrubgrass and Panther Creek waste coal plants in
Pennsylvania and the Greenidge and North Tonawanda
gas plants in New York) that have been purchased

and converted to mine proof-of-work cryptocurrency
mining.

Power Purchase Agreements (PPAs). Power plants or
utilities may agree to sell a specific amount of electric-
ity to a eryptocurrency miner, In some cases, a PPA is
just a financial transaction, and in some cases, it can
even change the amount that a power plant operates.
In either case, when a eryptocurrency mining facility
holds a contract with a fossil plant or a fossil-heavy
utility, it provides a direct incentive to keep running
polluting power plants. For example, an arrangement
between Marathon Digital and the Hardin coal plant in
Montana, which had been on the verge of retirement,

» Electricity Purchases. Cryptocurrency miners that
rely on retail electricity seek low cost—and rapidly
available—electricity, wherever they can find it. An
influx of new, large customers (sometimes doubling
the utility's existing load) has forced utilities to seek
additional generation resources or reduce off-system
sales, strained their ability to manage the system, and
raised prices for other customers. We found numerous
examples of utilities making significant investments to
serve cryptocurrency miners that were — or are likely
to be — paid for by existing ratepayers. In some of these
cases, the mining operation left abruptly months later,
leaving behind stranded costs that are picked up by the
utility and its customers:

© The Mebraska Public Power District spent $17.6
millien, or 18% of its 2020 budget, on transmis-
sion and a substation for a eryptocurrency mining
operation.

© Big Rivers Electric utility plans to spend $12.7 mil-
lion in upgrades to service a new cryptocurrency
mining operation in Paducah, Kentucky.

@ Entergy Arkansas reported that a cryptocurrency
mining operation left “virtually overnight” in
search of lower rates in 2019 after the utility
expended significant funds on facility upgrades on
the customer’s behalf.

© In 2018, a mining operation in Washington State
left more than $700,000 in utility bills unpaid
after it declared bankruptcy.

+ Combusting Fossil Gas at Oil and Gas Wells. Some
companies mine cryptocurrency at the site of previ-
ously closed or low-operating fossil gas wells and use
on-site generators to power their mining equipment.
There is also an increasing amount of companies that
sell eryptocurrency mining rigs specifically designed to
tap into gas at oil-producing wellheads. The cryptocur-
rency mining operations provide additional revenue to
oil drilling companies, by finding entities that would
have otherwise been unwilling to gather oil-drilling's
“associated gas” as required.

led to ramped up operation and an 800% ir in
€O, emissions (and 500% increase in sulfur dioxide
emissions) from the plant in one year. Another example
is the recent AboutBit agreement to purchase electric-
ity from the Merom coal plant in Indiana. There, the
plant's owner had previously announced a May 2023
retirement date, which has now been postponed, and a
nearby coal mine has reopened to serve the plant.

The Industry Keeps Greenwashing Its Poor
Practices

The proof-of-work eryptocurrency mining community is
well aware that its extraordinary energy consumption—and
fossil fuel habit—is unattractive when much of the rest

of the economy strives to rapidly decarbonize. In the last
year, the industry and its trade organizations have rolled
out a series of sustainability claims that are anywhere from
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outright fiction and greenwashing to no more than hopeful
thecries, undermined by actual practices.

i

One of the most pread mischaracteri is that
mining is “sustainable” when the facility is physically
located near existing wind power or solar power, But most
mining facilities draw power from the grid —meaning their
electricity is generated by whatever existing energy isin
place in the region, or is contracted by their utility. Worse,
adding a new large-scale load, like a eryptocurrency
mining facility, to the grid generally requires existing

fossil generators to increase their output. Mining facilities
located near wind or solar sites do not have a special
claim to energy produced by that energy, but instead drive
increased emissions from gas and coal plants.

Another myth put forward by proponents is that proof-
of-work cryptocurrency mining only uses “wasted” (or
curtailed) energy from solar or wind overproduction, The
fact is that mining operations operate and draw on the
grid at all hours, not just when there is excess solar or
wind. Mining operations would likely fail to be profitable

using only the sparse hours in which solar or wind curtails.

Few cryptocurrency mining operations are even located
where wind or solar might provide curtailed energy, and
operate far in excess of the amount of curtailed energy
even available.

Propenents of proof-of-work cryptocurrency like to claim
that the intensive demand of mining will spur new renew-
able development, and stabilize the grid. The reality is that
clean energy allocated to cryptocurrency mining is then
unavailable for grid decarbonization. As such, there are few
mining facilities that are actually building new renewable
energy to power their operations. The only claim to grid
stability is that cryptocurrency mining operations may be
willing to curtail operations if they paid enough to do so. A
miner's participation in demand response programs during
emergency periods (which many other electricity users do
as well) can amount to tens of millions a year and is often

POLICY AND REGULATORY OPTIONS

paid by other ratepayers. Unlike batteries, mining opera=-
tions cannot store electricity produced at peak solar or
wind hours for later use, and provide no other grid services.

Today, the cryptocurrency mining industry already uses
half the electricity of the entire global banking sector
(while holding a miniscule fraction of the value), and
continues to increase. In the United States, the industry
has shown little indication of slowing its growth when
prices are high. Miners have d i itly,
from their initial rush to China where coal is a predomi-
nant source of electricity to the recent deal between
AboutBit and a soon-to-be-retired coal plant in Indiana,
that proof-of-work cryptocurrency mining prioritizes

the short-term need for large amounts of electricity over
lenger-term investments in renewable energy. And unlike
other industries where self-imposed, or regulation-based,
community standards could result in more sustainable

ated,

practices, proof-of-werk mining is an inherent arms race
towards increased energy consumption, until prices no
longer support growth.

Regulators and Policymakers Can

Take Steps to Reduce the Harm of
Cryptocurrency Mining

State, local, and federal policymakers and regulators can
help ensure eryptocurrency mining does not undermine
climate or health goals, or adversely impact ratepayers.

The massive energy consumption of cryptocurrency
mining threatens to undermine decades of progress
towards achieving climate goals, and threatens grids,
utilities, cor ities, and ratepayers. Some jurisdictions
have, or are considering, simply banning the practice of
mining proof-of-work cryptocurrencies. Shy of a complete

moratorium, there are actions that can be taken by state,
local, and federal officials to protect energy systems,
communities, and ratepayers.

e n « Grid dewal

* Local and state officials can enforce leave a trail of

pollution and noise erdinances, ensure assess utility plans for energy procure- hensive guid and rul d the
that they are not extending economic ment for cr mining faciliti i of high-density loads,
development dollars on false promises of and ensure that mining facilities do not study the impact of eryptecurrency min-
long-term jobs or revenue, develop ful i lectricity or capacity costs for ing on congestion, ] and

zoning codes, and — in the cases where
municipalities run the electric util-

ity — develop tariffs that protect existing
ratepayers.

Utility regulators can influence or bar

power agl
create protective electricity rates or
system benefits charges that ensure
speculative mining operations do not
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existing customers.

Utilities can develop electricity rates that
protect against stranded assets, ensure
that they do not need to expand power
capacity to meet cryptocurrency mining
load, and charge rates sufficient to fully
protect existing ratepayers from the

.

wholesale market prices, and create rules
that minimize the impact of cryptocur-
rency mining on other customers,
Environmental regulators atall levels

hould 1d,

to
minimize the local health and environ-
ment impacts cryptocurrency mining

I o] it

I cost of prodi
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I.  Cryptocurrency Mining’s Explosive Growth in the United States

A

So-called “proof-of-work” eryp are
by the use of intensive computing —and electric-
ity —resources. Cryptocurrencies, starting with Bitcoin,
innovated an approach to tracking, and verifying,
transactions that requires no central entity, like a bank.
But the currently predominant cryptocurrency, Bitcoin,
bases its security on an approach that requires machines
to compete to solve complex puzzles. The growth in the
value of Bitcoin led to an arms race —and explosive energy
consumption globally, and over the last year, in the United
States, The Cambridge Centre for Alternative Finance
estimates that Bitcoin alone increased its electricity
consumption from less than a gigawatt (GW) per day in
early 2017 to more than 11 GW in July 2022.' By early
2022, prior to the collapse of Bitcoin prices,? Bitcoin was
consuming over 10.5 billion kilowatt hours (kWh) every
three months —or the equivalent output of ten large
coal-fired power plants.?

In its April 2022 report, the Intergovernmental Panel on
Climate Change (IPCC) warned that soaring electricity
use by proof-of-work digital currencies is likely to “be a
major global source of CO, if the electricity production is
not decarbonized." The White House's Office of Science
and Technology Pelicy (OSTP) recently estimated that
proof-of-work cryptocurrency mining likely comprises
somewhere between 0.9% to 1.7% of total annual U.S.
electricity usage, or 36 to 66 billion kWh per year in
mid-2022.%

Bitcoin has been at the center of cryptocurrency energy
debates, and rightfully so: Bitcein mining uses far more
electricity than any other eryptocurrency, for two

reasons. First, Bitcoin makes up more than 40% of the
cryptocurrency market share, by far the largest of any
currency.? Second, Bitcoin is the most energy-intensive
cryptocurrency in wide circulation, because it uses a
“proof-of-work” mining method that is designed to require
increased energy inputs for the same economic output
over time. Because of its outsized energy footprint, this
paper focuses on Bitcoin as a proxy for other proof-of-
work cryptocurrencies. As of this writing, the second
largest energy consuming eryptocurrency, Ethereum,

was in the process of transitioning from a proof-of-work
construct to a “proof-of-stake" verification, an alternative
mechanism of securing cryptocurrency transactions that
does not require machines to solve the same volume of
puzzles —and hence uses only a small fraction of proof-of-
work algorithms.”

Until last year, the majority of Bitcoin mining was physi-
cally located in China. In May 2021, Chinese officials initi-
ated a crackdown on eryptocurrency mining operations;
within a month, more than 90% of operations were shut
down or planned to.? Bitcoin mining, however, continued
its upward trajectory, with much of the computing shifting
to the United States.® Although there had been some
indications of growth in U.5.-based mining in 2020, in

a matter of months, the amount of U.S.-based mining
exploded, with little regulatory oversight." In 2019, the
U.5. accounted for just 4% of global mining; as of August
2022, nearly 38% of Bitcoin mining activity is estimated
to be based out of the U.S.” By January 2022, U.S. Bitcoin
operations were consuming an estimated 3.7 billion kWh
per month —more than the January electricity sales of
the entire state of Kansas or Nevada.” Assuming that

the efficiency of mining machines in the United States is
roughly consistent with those used in other countries, we
estimate that Bitcoin mining consumed 35.2 billion kWh
from June 2021 to July 2022, or as much electricity as

all of Maine, Mew Hampshire, Vermont, and Rhode Island
put together —or every industrial electricity customer in
Georgia.*

AS0F
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‘When primarily located in China before it was banned,
cryptocurrency mining was often powered by hydroelec-
tric facilities and coal plants. When miners fled China,
they began to power operations with gas and fossil-heavy
grids (especially in the United States) and hard coal (in
Kazakhstan). The share of renewable energy used to
power Bitcoin mining is estimated to have dropped from
41.6% in 2020 to about 25.1% in August 2021.° At least
one estimate suggests that U.S.-based Bitcoin miners are
already responsible for at least one-quarter of the global
greenhouse gas emissions caused by Bitcoin mining.”
OSTP estimates that Bitcoin mining in the United States
alone is responsible for between 21 to 35 million tons (Mt)
CO; per year; and global Ethereum operating on a proof-
of-work algorithm accounts for 25 to 50 MtCO, per year.”®

This paper identifies the impacts from proof-of-work
cryptocurrency mining have on our electric system, utility
bills, air and water quality, communities, and decar-
bonization goals. The rapid rise of massive, centralized,
proof-of-work cryptocurrency mining operations affects
utilities, ratepayers, and the environment, It also threatens
to reverse ongoing trends toward the decarbonization

of the U.S. power sector, further entrenching fossil fuel
production and consumption. This paper seeks to educate
advocates, policymakers, regulators, and the public about
the immediate threat that proof-of-work cryptocurrency
mining poses to communities, ratepayers, and climate
action and to provide a much-needed corrective to myths
that cryptocurrency mining companies have promoted
about the relationship between their business model and
clean energy.

Il. Proof-of-Work Cryptocurrency: A Brief Introduction

‘What are “proof-of-work” cryptocurrencies, and why

do they use so much energy? In short, proof-of-work
cryptocurrencies’ mechanism for protecting the integrity
of ownership is to require P or mining hi

to compete to solve complex mathematical puzzles, and
reward the winner (the miner) with currency. The mecha-
nism is designed to promote an arms race: more machines
competing to solve the puzzle theoretically means that no
single entity can control, or menopolize, the system. The
person or company with the mest computational power
will be rewarded with the most currency. Consequently,
cryptocurrency mining eperations are running immense
computational operations, often tens of thousands of
mining machines, around the clock to secure the best
chances of winning.

Cryptocurrencies generally use a “distributed ledger,”
meaning that ownership and transaction records are not
centrally located but can only be established through
computations conducted across participants’ mining
machines. To minimize the chances of participants trying
to cheat each other by writing false transactions into the
ledger, cryptocurrencies need a mechanism to decide how
a transaction can be considered valid. For proof-of-work
cryptocurrencies, the first mining machine to solve a
cryptological problem (i.e., a puzzle) gets to validate the
next set of transactions, and in doing so, earns a reward.
The form of the puzzle requires mining machines to
perform millions of computations, in effect guessing at the
answer, To induce individuals to commit computing power
towards these validation puzzles, the Bitcoin network re-
wards participants with new Bitcoins if they successfully

validate a set of transactions —that is, be the first to solve
the puzzle, thereby adding another “block” (or solution)

in the chain (that in turn becomes an input to the next
puzzle). Operations that try to earn this new Bitcoin are
called “miners” (because they are “mining” new Bitcoin),
as are the mining machines that are specially designed to
only solve these puzzles.”

The puzzle that Bitcoin miners try to solve is calibrated
approximately every two weeks such that across the
global network, rewards are earned, on average, about
every ten minutes.*® As more miners enter the system,
the reward becomes harder to earn. To have a better
chance of earning the reward, miners add new machines
to the system, consequently consuming more energy, and
in doing so, make the reward harder to earn. The entire
system can be compared to an unbounded lottery, played
every ten minutes. To have the best chance of winning the
lottery, you need to buy more tickets, but as more people
buy tickets, your chances of winning the lottery decrease.
The winning strategy, to date, has been to buy as many
chances at the lottery as possible, as quickly as pos-

sible —i.e., build mining centers as quickly as possible.
Importantly, the vast majority of computational energy in
the Bitcoin system at any one time is wasted: the system
works if there are twenty thousand mining machines
competing —or two million.®*

Will the explosive growth in energy consumption ever
come to an end for proof-of-work cryptocurrencies? There
are two countervailing forces that drive the trajectory of
energy use for Bitcoin: difficulty drives the value of mining
down, and the price of Bitcoin drives the value of mining
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{and energy consumption) up. Difficulty is driven by min-
ers entering the system, increasing the complexity of the
problems and thereby raising the energy cost of winning

a block of Bitcoin. By design, the Bitcoin reward offered to
miners is cut in half approximately every four years, These
two factors together make it increasingly costly to obtain

new Bitcoin.®® But higher Bitcoin prices can overwhelm
these barriers. Even at the relatively depressed price of
Bitcoin as of this writing (~$20,000), Bitcoin miners can
afford to pay well above what ordinary users of electricity
pay —and can afford to keep adding new processing
power,

I1l. No Longer a Hobbyist’s Experiment: How Cryptocurrency
Mining Transformed Into Massive, Centralized Operations

to Maximize Profits

In October 2010, just one year after Bitcoin was publicly
introduced, its network processed around ten billion
caleulations (gigahashes) per second (Gh/s),™ meaning
the entire network could be run by between 6,000 and
7,000 mining machines.?® With Bitcoin trading at a mod-
est 20 cents, Bitcoin miners were mostly restricted by
the cost of acquiring hardware and allocating it to Bitcoin
mining.”® Cryptocurrency mining was largely a hobbyist's
exercise, with miners found in garages, basements, or
home offices.?” But today, these small operations are in
the minerity; in 2020, 4.5% of Bitcoin holders held 85%
of the currency.®

Beginning in early 2012, miners began switching to
specialized equipment, first using medified graphics
processing units and quickly advancing to application-
specific integrated circuit (ASIC) machines. As mining got
more popular (and thus more competitive), the estimated
power dedicated to Bitcoin mining rose from less than
1GW at the start of 2017 to nearly 4.4 GW by the end of
2018.%

Today, the scale of cryptocurrency mining is expanding
rapidly in the United States. Cryptocurrency mining is now
the largest source of electricity demand for some utilities.
In Texas alone, we tracked 2,234 MW of cryptocurrency
mining facilities, almost entirely built since mid-2021.
Eight of the facilities are between 150 to 300 MW each.®
A single 300 MW facility might host nearly 100,000
machines,* consuming enough electricity to power, on
average, nearly 49,000 nearby homes.? Unlike many
industrial operations or even data centers that reduce
energy usage at off-peak times, these facilities typically
run 24 hours a day, seven days a week, 365 days a year, at
full capacity. Any downtime is a lost opportunity to “win”
blocks of Bitcoin, and mining machines can run for hours
with minimal human supervision.

Cryptocurrency is touted as a democratizing form of
finance™ —but it is increasingly a highly concentrated
industry that relies on large financial institutions to fuel
its growth. Because of the immense amount of capital
needed to purchase encugh ASIC miners, with high-
performance machines many thousands of dollars each,
cryptocurrency mining is beyond the reach of only a few
mining companies.* Even small-scale miners’ opera-
tions are part of high-density loads, as many pool their
computing power to increase their chances of validating
a coin. Almost 80% of all computing power on the Bitcoin
network is owned by seven mining pools.®® A 2021 paper
from the National Bureau of Economic Research tracing
rewards within a subset of those pools found that 90%
of rewards (Bitcoin blocks) were received by just 10% of
miners —nearly 70% were received by just half a percent
of miners.*

A. Proof-of-Work Cryptocurrency Mining
Incentivizes Mining As Quickly As Possible
to Maximize Profits

The structure of proof-of-work cryptocurrency min-
ing—where the first mining machine to solve the

puzzle gains a reward, where the reward falls over time,
where there is no limit on the number of entrants in the
competition to earn the reward, and where there is a
perception that the value of cryptocurrency is effectively
limitless —creates an incentive to mine cryptocurrency
as quickly as possible. Mining 1t, too, quickly
becomes obsolete. ™

The ability to get existing mining equipment running as
soon (and often) as possible is incentivized over nearly

all other considerations. Bitcoin is designed so that the
reward that miners ive for validating a trar

shrinks over time. These are known as “halving” events. At
the inception of Bitcoin, miners that successfully validated
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transactions were provided 50 Bitcoin. That reward has
fallen approximately every four years. Today, in 2022,
itis just 6.25 Bitcoin. At the height of Bitcoin's value in
March 2022, that 6.25 Bitcoin was worth 5294146, The
next halving event is projected for 2024, at which point
the value per computational effort of mining Bitcoin will
immediately fall by 50%. Miners looking towards that
halving event will seek to mine as much Bitcoin today as
feasible, knowing that the value of mining will sharply
decline at that event,®®

B. Cryptocurrency Miners Often Value
Speed of Access to Energy Over Price, Even
to the Point of Reviving Dying Fossil-Fueled
Power Plants

Proponents of proof-of-work claim that it seeks low-cost
energy, or even excess energy. This is true —but only to an
extent. Utilities with particularly inexpensive energy due
to subsidized hydropower, for example, have seen a higher
number of interconnection requests from miners. But
because proof-of-work eryptocurrency mining rewards
speed above all other considerations, miners are turning
to any and all readily available energy options, such as
defunct or otherwise uneconomic power plants, so they
can set up mining operations as quickly as possible.

Accordingly, some of the fastest growth of cryptocurrency
mining in the United States recently has occurred where
miners have made direct deals with defunct generating
stations, and in Texas’s unigque electricity market.

Miners have invested at power plants that have otherwise

struggled to demonstrate economic value, a trend that
would seem to be counter to prudent planning. But unlike
other customers, miners have been willing to pay above-
market prices for electricity from otherwise retiring coal
plants (such as at the Hardin coal plant in Montana), or
inefficient plants (such as the Panther and Scrubgrass
waste coal plants in Pennsylvania) because energy from
these plants could be procured quickly, and with few
regulatory hurdles,

Similarly, Texas's deregulated electricity market means
end-users are not limited to a particular retail electric-
ity provider based on location, and the absence of a

holesal ity market (b arequirement that
utilities pay for a guarantee of available electricity) can
lead to price extremes (both low and high). Both of these
characteristics have made Texas attractive to geographi-
cally flexible miners who can shop around for favorable
terms, and can shut down operations when prices spike.
Texas's restructured market makes it easy for miners to
build facilities with few obligations to the grid.

Given the uncertainty as to future Bitcoin prices, the
fact that Bitcoin cannot be widely used as a currency
for ordinary transactions, and the exceptional volatility
in prices, mining operations cannot—and generally do
not=Dbet on the long-term stability of their enterprise.
There is little reason for cryptocurrency miners to make
investments lasting even a year or two to build solar or
wind generation, as long as existing fossil fuel plants can
provide the same electricity, faster.

IV. The Scale and Source of Bitcoin Energy Usage is Largely

Invisible to Regulators

Although cryptocurrency mining operations have become
increasingly specialized, concentrated, and capital-
intensive —and thus identifiable as a distinct class of
business and energy user —it is difficult or impossible to
find information about the scale, location, or fuel source of
cryptocurrency mining operations in the United States.

Proof-of-work cryptocurrency mining operations are
not tethered to any particular geography: miners seek
speed to market, cheap energy, flexibility, and distance

it could complete the transition by the third quarter of
2022, or in less than half a year.*® Similarly, Compass
Mining recently announced that it would close its Georgia
facilities and move its mining machines to Texas, report-
edly just two months after proposing to ship Texas mining
machines to Georgia to chase a faster interconnection.*'

Currently, the primary sources for publicly available
information about cryptocurrency’s energy usage and en-

vironmental impacts are local journalists, company press
|

from regulators. For example, multipl lies offer
mining equipment in shipping containers to chase the
best prices,* and when prices fluctuate, mining facilities
can migrate quickly. For example, in April 2022, Marathon
Digital announced that it would abandon its new position
adjacent to the Hardin coal plant in Montana, noting that
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Federal Power Act Section 203 filings before the Federal
Energy Regulatory Commission (FERC) relating to the sale
of generation facilities).

Many mining operations, however, are not owned by
publicly-traded companies. Among those that do file
reports with the SEC, many do not disclose the fuel
sources associated with the miners listed in their 10-K or
8-K reports, or provide only partial or selective informa-
tion, such as describing the energy supply as “reliable,
renewable” or as having "high emissions free content."* If
the mining company reports a Power Purchase Agreement

(PPA) with a utility, and that utility is required to file an
integrated resource plan or other public information about
its generation under state law (or does so voluntarily),**
that information can be used to help determine fuel mix
when operations use energy from the grid,

In the cases where the mining company directly purchases
generation resources, there may be additional information
through the U.S. Environmental Protection Agency (EPA)
or state air or water permitting processes,* or within fil-
ings under Section 203 of the Federal Power Act if FERC
approval is required for the purchase.®

V. Where Do The Electrons Come From?

Despite the lack of centralized information about the
location or energy source for large-scale cryptocurrency
computing centers, we were able to identify more than
140 cryptocurrency mining operations through a patch-
work of SEC filings, investor presentations, public utility
5" public pr

cor grid op

local pap age, and local activist efforts.
Using this information, we then attempted to determine
how these operations were obtaining electricity and the
greenhouse gas d with that electricity
usage.
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A. Types of Electricity Procurement by
Cryptocurrency Miners

There are four primary means by which proof-of-work
cryptocurrency mining companies power their operations:
(1) operating behind-the-meter at a power plant;*” (2)
purchasing power directly from a power plant or utility;
(3) purchasing electricity from the grid either through a
power purchase agreement with a utility or by paying a
retail rate (which may be a general industrial rate or an
even lower “economic development” rate); or (4) hooking
up a generator to oil and gas wells to burn gas that would
not be combusted, or otherwise not be injected into the
pipeline system, either through flaring or venting. In nearly
all of these scenarios, these unregulated, energy-intensive
proof-of-work cryptocurrency mining operations are
financing the continuation of fossil fuel extraction and
generation —in direct opposition to what is needed to
prevent the worst of the impacts from the climate crisis.
4 And in some places, investments in fossil generation
will be made in response to this boom in demand that will
have ongoing effects for decades.

1. Behind-the-Meter Generation at Fossil-Fueled
Power Plants

Cryptocurrency mining operations most directly drive
increased greenhouse gas emissions when they outright
purchase fossil fuel plants. We have identified several
fossil fuel power plants where greenhouse gas emissions
and local pollution increased dramatically after those
plants were acquired by cryptocurrency mining companies
and began operating around-the-clock.

i. Burning Waste Coal to Generate Electricity for
Cryptocurrency Mining in Pennsylvania

In July 2021, Stronghold Digital Mining Inc. filed an S-1
report with the SEC disclosing plans to purchase three
waste-coal-fired power plants in Pennsylvania with a
combined capacity of 300 MW and install 57,000 ASICs
dedicated to mining cryptocurrency.*® To date, Stronghold
has purchased the 94 MW Scrubgrass power plantin
Venango County and the 94 MW Panther Creek facility in
Carbon County.>®

Burning waste coal to generate electricity for cryptocur-
rency mining is one of the worst possible choices for the
climate and for local air pollution.® According to U.S.
Energy Information Administration data, Pennsylvania's
waste-coal-fired power plants had average CO; emissions
of over 2,760 pounds per megawatt-hour (MWh), mak-
ing them the second most carbon intensive fuel behind
residual fuel oil.

The Scrubgrass plant relies on a mixture of rejected waste
coal and dirt that emits hundreds of tons of dang:

air pollution, including sulfur dioxide, nitrogen oxide, and
hazardous air pollutants.® The waste coal is also carried
on hour-long trips by large trucks over two-lane country
roads, endangering communities along the route with
additional air pollution, Adding insult to injury, the plant
receives subsidies from Pennsylvania taxpayers and
ratepayers because it burns “waste,” including $4/MWh
for the Pennsylvania Coal Refuse Reclamation tax credit
and $16/MWh from the Pennsylvania Tier |l Alternative
Energy Portfolio Standard Program.®* Strongheld, which
owns and operates the two waste coal plants, has claimed
that 60% of their generation costs will be covered by

subsidies from t; and

tep 5,56

pay
ii. Burning Fossil Gas to Generate Electricity for
Cryptocurrency Mining in New York State
In upstate Mew York, the Fortistar North Tonawanda
power plant plans to power proof-of-work cryptocur-
rency mining full
change in operations, the facility operated rarely, at only
a 2 to 13% capacity factor, meaning its emissions of
greenhouse gases and other harmful air pollutants were
relatively small compared to what the plant was capable
of.* Running the plant full-time to mine cryptocurrency
could cause a nearly 3,000% increase in its annual CO,
along with di in other harmful
local air pollutants such as haze-producing nitrogen
oxides, particulate matter, and carbon monoxide.®” This
significant increase in air pollution will spew into several
nearby environmental justice areas®®

ime behind-the-meter. Prior to the

About a hundred miles away, on the western shores of
Seneca Lake, among the productive vineyards and farms
of the Finger Lakes, the former coal-fired and now fossil
gas-fired Greenidge Generation Station began operating
as a cryptocurrency mining facility full-time in 2020. Inits
first year of mining operations, CO; emissions at the plant
increased 479%.5% Other local air pollutants rose sharply
as well when it began operating 24 hours a day.®

Fortunately, it is not clear how much longer Greenidge will
continue to pollute; the New York State Department of
Environmental Conservation denied an air permit renewal
application for the Greenidge gas plant in June 2022,
concluding the plant's expanded operations and signifi-
cant increase in air emissions over the past two years
were inconsistent with the state’s climate law, because its
behind-the-meter cryptocurrency mining “was creating

a significant demand for energy for a wholly new purpose
unrelated to its original permit.”®' There are also serious
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question as to whether the plant’s owners can safely and
effectively address and remediate the existing coal ash
contamination or water pollution issues on site.®

2. Power Purchase Agreements with Fossil-Fueled
Power Plants or Utilities

As the Greenidge plant's air permit denial demonstrates,
outright ownership of fossil fuel resources entails legal
responsibilities and both invites serutiny and requires
transparency that many eryptocurrency mining epera-
tions have sought to avoid, Therefore, a large number of
mining operators instead set up mining facilities in close
proximity to, and directly connected with, fossil fuel power
plants, and enter into power purchase agreements for
electricity from those plants. Some of these arrangements
are negotiated with the local utility to purchase electricity
at rock bottom prices, often with no scrutiny from regula-
tors. For example, Cipher Mining has negotiated PPAs
with an average fixed price of 2.73 cents per kWh.™ For
many others, the electricity rate paid by miners in PPAs is
unknown.

These arrangements, often not publicly available, can
prolong the operation of coal- or gas-fired power plants
that were otherwise likely to retire or even had an an-
nounced retirement date.

i. A Coal Plant in Hardin, Montana That Hardly
Operated Powered Up to Mine Cryptocurrency

One prominent example of this practice is the Big Horn
Data Hub operated by Marathon Digital Holdings at the 115
MW Hardin Generating Station, a coal plant just north of
the Crow Indian Reservation in Big Horn County, Montana,
Before cryptocurrency mining operations ramped up at
Hardin, the plant had been slated to close permanently

in 2012 and generated power for just 75 days per year on
average from 2017 through 2020.% In late 2020, publicly-
traded cryptocurrency mining company Marathon an-
nounced a partnership with the plant’s operator, Beowulf
Energy, to utilize roughly 37 MW of power from the plant
to mine cryptocurrency around the clock. Hardin operated
323 days in 2021.5%

The plant’s operations were enormously profitable for
Marathon, which won approximately 34 Bitcoin on
December 1, 2021 alone® —equivalent to $1,945,786 at
the time.*” Hardin’s neighbors were not so lucky. In 2021,
gen oxide emissions ir d 842%, sulfur dioxid
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As with all coal plants, delaying a retirement date and
increasing operations to mine cryptocurrency increases

all pollution from the plant. Additional years of operations
mean millions of tons maore of coal ash or coal combustion
residuals (CCR) —a toxic solid waste byproduct of burning
coal.®®

In early April 2022, Maratheon Digital announced that it

emissions increased 508%, and CO; emissions increased
850%.%

would its operation at Hardin to other locations
to use “more sustainable sources of power” and reduce
its pollution by the end of 2022.7° However, agreements
between Marathon and Compute North suggest the
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miners were simply moved to a behind-the-meter opera-
tion at fossil gas-powered Wolf Hollow Generating Station
in Texas.” And even in leaving, Marathon left millions of
dollars’ worth of infrastructure intact, “so another miner
can come in right behind us with a minimal delay and then
com[e] up to speed,” according to its CEQ. The Hardin
plant’s owner is currently in discussions with potential
tenants that are interested in moving into the Big Horn
Data Hub.™

ii. A Coal Plant's Polluting Operations in Merom, Indiana
Are Extended to Mine Cryptocurrency

Cryptocurrency mining may alse help prolong the life of
the Merom Generating Station, a 1,080 MW coal-fired
power plant in southwest Indiana. Hoosier Energy, a
generation and transmission rural electric cooperative
that has owned the plant for around 40 years,”™ previously
announced the plant would retire in May 2023.7 Then,

in February 2022, Hoosier Energy announced plans to
sell the plant to Hallador (a coal-mining company) and
purchase a portion of the plant’s energy and capacity
from the new owner, ™ Shortly thereafter, in May 2022,
the public learned that AboutBit, a cryptocurrency min-
ing company, would be constructing a new mining site
adjacent to the Merom plant and purchasing 115 MW of
electricity from WIN Energy, a distribution cooperative
that purchases all of its power from Hoosier Energy.” Itis
unclear whether the PPA between WIN and AboutBit was
known to Hallador, Hoosier Energy, or both, before the two
parties reached an agreement on the sale of the plant, but
it makes the Merom plant iderably more icall
viable as a merchant generator than it would otherwise
be.™ In fact, AboutBit's co-founder responded to criticism
about keeping a coal plant open by stating, “It's 100
percent correct, For anyone to say their crypto operation is
green, unless they are 100 percent hydro, they can't make
that claim. As an operation, it’s not humanly possible.”™
Hallador also plans to reopen a coal mine in Knox County,
Indiana, to supply this plant’s extended operations.”

3. Retail Purchases of Electricity from the Grid

Some miners simply purchase energy from their local
utility as retail customers. Miners seek out utilities where
industrial electricity rates (which are often lower than
residential rates on a cent per kWh basis) are particularly
low.

One of the largest cryptocurrency mining companies, Riot
Blockchain, only pays 2.5 cents per kWh for its electricity.
These rates are roughly 10 to 11 cents less than the going
residential rate,* and about 5 cents less than the large
consumer rate®

At the same time, miners often also participate in demand
response programs, which will pay miners to stop drawing
electricity during periods of high demand. Although such
programs mitigate some of the impacts of mining on the
grid, other custormers must effectively pay miners to shut
down, which may be extremely profitable for such large
consumers like mining operations during extreme weather
events than actually mining.® As described further below
in Section VII1.D, while demand response programs are
essential tools to mitigate the pressure the power grid
faces from extreme weather events like heat waves, the
vast amount of new and increasing load placed on the grid
by eryptocurrency miners who often pay lower electricity
rates than others, but then are paid very high rates for
demand response are not fair to other electricity users,

The impacts on other ratepayers from discounted electric-
ity rates provided to miners and from the payments to
miners for demand response can be severe, which is
discussed further below in Section VII.B.

4. Combusting Fossil Gas at Oil and Gas Wells
Many cryptocurrency mining companies are utilizing
electricity generated from combusting fossil gas at oil
and gas well pads. This type of mining operation can
reopen orphaned wells, often in remote areas such as in
rural South Dakota or western Pennsylvania, that should
otherwise be plugged or capped to prevent methane and
other pollution.?* Some of these operations are literally
off-the-map. One journalist visited a “small installation
[in Kentucky], miles from the nearest paved road, [that]
draws methane gas from a long abandoned well that [the
miner] has fixed up with a generator and satellite internat
.. %% The mobility and rern of these

make them and their pollution extremely difficult to
quantify.

This type of cryptocurrency mining also incentivizes
further oil and gas drilling, as it converts what would be

a loss for drillers ("waste” flared gas that could go to
beneficial end uses or minimized) into a new source of
revenue.® Some miners claim these operations are a kind
of environmental mitigation because they use the “waste”
flared gas to generate electricity.®” As one professor at
University of California, Santa Barbara, has observed,
“This is basically a way to monetize flaring. It's not a way
to stop flaring."#?

Just one of the companies engaging in flare-based
generation for cryptocurrency mining, Colorado-based
Crusoe Energy, claimed in April 2022 to operate 86
“Digital Flare Mitigation” data centers in Montana, North
Dakota, Wyoming, and Colorado, with more planned in
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Texas and New Mexico.™ Major oil companies have also
expressed interest in these operations.”™ In March 2022,
Exxon Mobil announced that it would consider expanding
a Morth Dakota-based pilot program with aforementioned
Crusoe Energy to Alaska, the Qua lboe Terminal in
Migeria, Argentina’s Vaca Muerta shale field, Guyana, and
Germany, which would use up to 18 million cubic feet of
gas per month.®

When regulators do locate and inspect wellhead miners,
they can find viol of law. For in January

2022, inspectors from the Pennsylvania Department of
Environmental Protection found 30 methane-gas-fired
generators with an estimated capacity of more than 10
MW that were cryp rency mining with
tion.* In Adams County, Colorado, inspectors found four
cryptocurrency mining operations at oil and gas wells
operating without proper authorization.® Concerned
about these operations and their pellution, in May 2022,
the county “prohibit[ed] cryp rency [ digital currency
[ electronic currency mining operations on oil and gas
facilities,™

tauthoriza-

VI. The Climate and Energy Impacts of Cryptocurrency Mining
in the United States are Substantial

The scale, and explosive growth, of cryptocurrency mining
in the United States is hard to fully document, because
most mining operations do not readily disclose their
energy consumption, much less location and source of
electricity. But both ground-up accounting and top-down
estimates reveal the same trend: cryptocurrency mining
operations have a substantial emissions impact, The
most obvious way cryptocurrency mining increases
global emissions is by driving huge increases in electricity
demand. For example, Texas's grid operator, the Electric
Reliability Council of Texas or ERCOT, recently disclosed
that it expected nearly 6 GW of new cryptocurrency load
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to be interconnected by mid-2023.°* ERCOT continues to
adjust its forecasts of crypto-related load — announcing
17 GW by 2026 in April 2022 % to 27 GW by 2026 in July
2022, to 33 GW by 2026 in August 2022.%

Based on the current grid generation mix and estimated
Bitcoin energy consumption, we estimate Bitcoin mining
in the United States is responsible for between 11 to 76
million annual excess tons of CO; in the last year, with a
central estimate of 27.4 million tons CO..*® For context,
that is about three times as much CO; as was emitted by
the largest coal plant in the United States in 2021.% The
White House's OSTP arrives at a similar estimate, of about
21 to 35 million tons by mid-2022 from Bitcoin mining,
and 25 to 50 million tons CO; from all cryptocurrency
mining activity in the United States.”" According to the
U.S. House Committee on Energy and Commerce, the CO;
emissions from global mining of Ethereum and Biteoin in
2021 equaled the tailpipe emissions of more than 15.5
million gas-powered cars.'”®

In the absence of a comprehensive strategy to reduce all
emissions from the power sector, adding this massive
amount of new electricity demand will drive up emissions.
Until the grid and all new generation build-out has been
completely decarbonized, proof-of-work cryptocurrency
miners will never exclusively rely on renewable energy to
power their operations.

But cryptocurrency mining threatens to derail or reverse
decarbonization in ways that go beyond simply adding
electrical load. At a moment when the cost of fossil

fuel generation exceeds wind or solar alternatives, the
economic fundamentals of cryptocurrency mining distort
the U.S. energy market and drive increased coal and gas
generation.
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The acceleration of cheap renewable energy in the U.S.
pushed higher cost coal, gas, and nuclear plants out of
service. As the cost and risk of retaining and operating
coal plants increased, and the cost of new solar, wind,

and storage —along with fossil gas —fell, coal plants
retired in waves.'" But to eryptocurrency miners, with
their short-term focus on mining as much as possible, as
quickly as possible, these same power plants look like an
attractive, ready source of electricity, even if they do come
with above-market rates. Ready access to transmission
infrastructure, a low cost of acquisition, and utilities
eager to offload liability make the purchase of otherwise
uneconomic fossil fuel power plants a profitable choice
for miners, at least in the short-term. In the long-term,
acquisition of these power plants risks creating new
long-lived environmental impacts and remediation obliga-
tions. And because cryptocurrency mining operations are
focused on near-term margins, they are unlikely to foot
the bill for these long-run social obligations.'™

The largest partnerships between specific power plants
and cryptocurrency mining operations we have been

able to identify are at existing coal plants and gas plants
that were on the verge of retirement, have struggled to
find buyers, or were operating infrequently: Hardin (MT),
Serubgrass and Panther Creek (PA), Coal Creek (ND}, and
Merom (IN) (coal plants); and Greenidge and Fortistar
(NY), Odessa and Wolf Hollow (TX) (gas plants). In most
cases, the resulting increased emissions of these power
plants are directly attributable to the cryptocurrency
mining operations that support their operations in part or
in whale.'*

These behind-the-meter operations are particularly perni-
cious but relatively rare, As discussed above, the majority
of eryptocurrency mining operations appear to be served
by electric utilities, taking service under a power purchase
agreement or that utility’s existing tariffs (i.e., retail rates).
In both cases, energy is served by increasing the output
of existing generators, or those on the operating margin,
or adding new resources. In today’s energy system, the
operating margin is almost entirely composed of fossil
generators that are able to serve incremental load.*®

Marginal emissions, or the emissions that are associated
with incremental additions or reductions in demand, vary

across the country, primarily determined by the resource
mix on the grid, and to a lesser extent market structures
and local fuel costs. According to data aggregated by the
EPA, these marginal emissions vary from half a short ton
of CO; per MWh consumed in Mew England and California
to just under one short ton of CO; per MWHh in the
Midwest / Central regions and Rocky Mountains, where
coal dominates the margin.'””

A 300 MW data center in Texas might be estimated to
contribute 1.4 million tons of CO; to the atmosphere, while
a similarly sized data center in North Dakota (not affiliated
with a specific generator) might contribute more than 2
million tons of CO; to the atmosphere every year. In some
cases, the net impact might be higher than the utility-
wide average, such as when a utility procures from or
constructs specific energy sources to serve its customers,
and changes in the energy mix that serve the utility might
be attributed to the new demand (at least financially).

Itis at least theoretically possible for cryptocurrency
miners to develop truly zero-emission sources of electric-
ity. (See Section VIILC below.) But simply purchasing
energy from existing renewable sources is insufficient,
because but for the cryptocurrency mining operation,
energy from that renewable facility would be consumed
by other customers. Additionality, or contracting for new
clean energy sources, is key. Miners that fund new renew-
able development can fairly claim to be non-emitting. For
example, Aspen Creek Digital announced in June 2022
that it is developing a 6 MW solar behind-the-meter
cryptocurrency mining center in Colorade.”™ Teo the extent
that Aspen actually builds new solar facilities and relies
exclusively on the energy they produce, itis as close as
feasible to a non-emitting mining facility, albeit a tiny
fraction of overall eryptocurrency usage.'” But as of this
writing, Aspen Creek Digital's website was non-functional,
and we were unable to determine what, if any, steps have
been taken to construct the facility.”"® The overwhelming
majority of the 140 mining operations we were able to
identify, in contrast, rely in whole or in part on fossil-fuel
generation.
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VII. Cryptocurrency Mining Harms Communities and

Electricity Ratepayers

A. Most Environmental Impacts from
Cryptocurrency Mining Are Borne by Local
Communities

The climate impacts of cryptocurrency mining will be felt
globally, but the operations also have disproportionate
and damaging impacts on local communities, as well as
generating enormous guantities of electronic and packag-
ing waste, which in turn cause toxic contamination where
itis ultimately disposed.

1. Local Air Pollution

Cryptocurrency mining that relies on fossil fuel combus-
tion for energy generation indirectly causes all of the air
pollution impacts of the underlying combustion method.
For coal combustion, this means fine particles, sulfur
dioxide, nitrogen oxides, and air toxics; for gas, the biggest
air pollution impact is typically nitrogen oxide. Where
cryptocurrency mining eccupies an existing generation
plant, it is unlikely to add pollution controls unless com-
pelled to do so. When cryptocurrency mining facilities use
electricity from fossil-fueled grids, like most in the U.S.
and especially so with a coal-heavy grid like Kentucky's, it
increases the pollution in another community.

In fact, last year, the World Health Organization released
new Global Air Quality Guidelines, finding that “[air pollu-
tion is one of the biggest environmental threats to human
health, alongside climate change.” Air pollution exposure,
especially to particulate matter, is estimated to cause

7 million premature deaths annually and result in the loss
of millions more health years of life across the globe."®

In an assessment of recent research, the World
Health Organization concluded last year that
air pollution is “the single largest envirenmental
threat to human health and well-being.”

Researchers at the University of Chicago esti-

mated last year that air pollution cuts 2.2 years
off the average human life. The effects are worse
where pollution is thickest. Bul a wave of recent
research, built on big data and improved com-

puter models, shows that even lower levels of air
pollution— levels legal under federal law — have

3

q Even people living

in rural areas where the air feels fresh are often
inhaling levels of pollution sufficient to cause
serious health problems. An analysis of the health
records of 68.5 million Medicare recipients, pub-
lished this year, found that regular exposure to
low levels af air pollution significantly increased
the chances af an early death.™*

2. Water Usage and Thermal Pollution

The environmental impacts of fossil-fueled cryptocur-
rency mining operations are not limited to climate and

air pollution. Many cryptocurrency mining operations

use water to cool their operations, whether at the site of
the mining machines or the water use that comes with
fossil-fueled electricity generation, or both." The Fortistar
Morth Tonawanda facility in Mew York, for example, will
consume 500,000 gallons of water per day for cooling
purposes once ramped up for full-time mining operations,
approximately 12% of the City of North Tonawanda's
current total water consumption.”® This water will flow to
the City's wastewater treatment facility, which is in need
of $3 millien in emergency repairs and $30 million for
long term repairs, which will be borne by local residents.®
The Greenidge plant, also in upstate New York, is permit-
ted to discharge up to 134 million gallons of water, at
temperatures up to 108 degree Fahrenheit, into the Keuka
outlet at Seneca Lake. '™ This thermal pollution endangers
health and wildlife habitability, including but not limited
to potential harmful algal blooms, fish deaths, biodiversity
loss and migration, oxygen depletion, direct thermal shock,
and ch Ived "2 And thermal pollution
from the Merem coal plant in Indiana (which will supply
115 MW of power to a new AboutBit facility) has been
associated with the “virtual collapse” of the largemouth
bass population in the nearby Turtle Creek Reservoir."?

3. Fire and Safety Risk

Mining equipment operating 24 hours a day, 7 days a week
insmall, | i spaces
of heat, creating a fire risk.”® The risks of fire at the facility
can originate from “unsafe equipment, wiring failure, .

.. overloading of electrical network[s], overheating of

the equipment due to. . . incorrect cooling system[s]."®
Cryptocurrency mining facilities often operate in low-tech
environments, in previously unused warehouses, or old

indi

trer
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industrial sites.” Fires and fire risk are common enough
as to drive a market in cryptocurrency mining insurance
and industry “guidelines,”®

There is also fire and explosion risk associated with
electric grid equipment serving the mining operations,

in addition to the mining facilities. For example, recently

in Buffalo, New York, there was a fire and explosion from
“faulty equipment” serving a mining operation.® Some
localities have instituted new fire and safety regulations or
instituted moratoria on the basis of fire risks for neighbors
and damaged grid equipment not sized for the load.'*

These fire risks are especially of concern in drier areas of
the country where wildfires abound and especially in the
dog days of summer, when drought warnings cover much
of the country.”®®

4. Noise Pollution

‘While all fossil fuel plants entail air and water pollution,
cryptocurrency mining introduces yet another local
environmental harm: noise pollution.” Mining companies
acknowledge this: Compass Mining's website explicitly
states that, “Bitcoin mining isn't a quiet activity. .. A
typical ASIC's noise levels range between 50 DB and

75 DB, or a noise level similar to a food blender or a loud
vacuum,"'#®

MNeighbors have reported much worse:

At a mining facility in Li , T residents
have described the noise as “like a jet engine idling

on a nearby tarmac.”'*® A commissioner who voted

to approve the operation told a reporter that he has
“never regretted a vote like this one. | sure wish | could
take it back."*°

In Cherokee County, North Carolina, residents offer
that the noise is “like living on top of Niagara Falls” and
“like sitting on the tarmac with a jet engine in front of
you. But the jet never leaves. The jet never takes off. ...
It's just constant annoyance,”'®

In Elk County, Pennsylvania, a local farmer said,

“My family, farm, and businesses have been severely
impacted by the constant noise from the site, and it
has led to death for some of my animals as well as
health issues with my horses."'#%

In North Tonawanda, New York, one neighbor
described it as “that whistling and that howling and it’s
nonstop.” Another resident stated “she continues to
hear the whine one mile away from the plant.**

In Adel, Georgia: “An inescapable drone that is driving

many of them crazy. ‘It's comparable to torture,” said
[a] city councilor who has heard the noise and received
complaints from constituents.” One local resident
offered, “'| wear earplugs inside my own house’ . ..

The noise sounds like 1,000 hair dryers blowing in
unison.”™®

In Plattsburgh, New York, one local resident described
the “constant, high-frequency whine . . . ‘like a small-
engine plane getting ready to take off. It wasn't just the
decibels, but the pitch: ‘It registers at this weird level,
like a toothache that won't go away "%

5. Enormous Amounts of Electronic and Other

Solid Waste

ASICs, the specialized machines used exclusively in the
proof-of-work cryptocurrency mining process, have a lim-
ited lifespan, and recent changes in the hardware (to mine
faster) potentially increase machine turnover and thus the
annual amount of electronic waste.”" Today, the average
lifespan of a well-kept, maintained machine is projected
to be around 3 to 5 years. In harsh or poor conditions, they
can deteriorate in as little as a few months.”*"

Cryptocurrency mining results in enormous amounts of
electronic waste.”® This externality of cryptocurrency
mining also suffers from a lack of data, but a recent
estimate found that in 2021 alone, proof-of-work mining
generated more than 30,000 metric tons of waste,'™
which is comparable to the e-waste produced by the
wheole country of the Netherlands.”® Much of this waste

is sent to low-income communities around the world who
bear the harms of this toxic pollution but do not see any of

the profits from the mining."

When cryptocurrency mining operations first begin, there
is also a tremendous amount of solid waste from installa-
tion and construction. One community in Morth Carolina,
for example, needed to revise their solid waste ordinances
after large amounts of solid waste could not be handled by
the local waste processing center."?

B. Impacts on Electricity Prices for Local
Residents and Businesses

In a similar vein to the problematic climate impacts
emerging from proof-of-work cryptocurrency mining,
these operations harm existing electricity customers

both by increasing the total guantity of electricity needed
on the grid and by introducing specific risks that are
attributable to the intensity, portability, and extreme time-
sensitivity of cryptocurrency mining operations. In this
section, we explore the risks faced by utilities and their
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ratepayers, grid operators, and localities when energy-
intensive cryptocurrency mining operations move in.

1. Utilities, and Their Customers, Face Unique Risks
from Cryptocurrency Mining Operations

High-density electricity users such as miners frequently
demand the construction of transmission and distribution
lines, substation upgrades, and other infrastructure to
facilitate the delivery of huge quantities of electricity

to a new energy intensive mining rig.'"? Ratep 3 may

with approximately 80% coal generation.'™

Yet many Kentucky residents and local businesses strug-
gle with ever increasing energy burden from their bills.
As the executive director for A I
recently said, “[IJocal energy infrastructure is being
pushed to the limit. Meanwhile these miners are receiving
benefits that local business owners, and everyday people,
are not being extended as wel|"'5

161

hians for A

be left on the hook for these investments if and when

a cryptocurrency mining operation abruptly leaves (as
they are generally capable of doing)."** For example, one
cryptocurrency mining operation in Washington that
declared bankruptey in 2018 left more than $700,000
in unpaid utility and electricity bills.*® Mining operations
may leave solely because they can get a better deal

on electricity somewhere else. For example, after the
Mew York Municipal Power Authority increased rates
for supplemental electricity used by high-density load
customers in Plattsburgh because the rates for local
residents there skyrocketed, many cryptocurrency miners
moved west to Massena, increasing electricity costs in
Massena."**

There is ample evidence of utilities expending significant
sums to serve cryptocurrency mining operations —finan-
cial outlays that will be passed on as higher rates to the
utility's other customers. Americans are already struggling
to keep up with their electricity bills, particularly those
living in disadvantaged communities. 25% of U.S. house-
holds {30.6 million) face a high energy burden (i.e., paying
more than 6% of income on energy bills) and 13% of U.S.
households (15.9 million) have a severe energy burden
(i.e., paying more than 10% of income on energy)." "

As an example of customers being stuck holding the bag
for costly infrastructure upgrades, one need only look to
Kentucky. There, the Kentucky Public Service Commission
recently approved $12.7 millien in transmission upgrades
for Big Rivers Electric to provide service to Blockware
Mining in Paducah, the costs of which will be allocated
across all of Big Rivers’ ratepayers."*® These investments
are often made instead of long-overdue transmission
upgrades that would benefit ordinary ratepayers.

In addition to discounted infrastructure, Kentucky also
offers discounted electricity rates to cryptocurrency
mining operations.*? Recently, Kentucky Power, a utility
serving 165,000 consumers in 20 counties, recently
requested additional discounted electric rates to as many
as eight new cryptocurrency mining operations, which
would add more than 395 MW of new load for a utility

Mahrasl

customers are also being forced to pick up the
tab for cryptocurrency miners, Compute Morth operates
cryptocurrency mining facilities where power is supplied
by the Nebraska Public Power District. In 2020, the Power
District spent $17.6 million, or 18% of its 2020 capital
hudget, constructing a transmission line and substation to
increase the delivery capacity to the Compute North facili-
ties from 30 MW to 100 MW.'** This new infrastructure
was built specifically to serve Compute North, not for
general benefit—but retail electricity customers will likely
subsidize the cost. Customers will do so as the $17.6 mil-
lion is rolled into NPPD's revenue requirement and through
residential rates that are higher per-kWh than Compute
Morth itself pays.

Empirical evidence strongly supports the conclusion
that eryptocurrency mining operations push electricity
rates higher for the surrounding community. Several
other localities have seen local electricity prices rise
when proof-of-work cryptocurrency miners show up. For
example, in Plattsburgh, New York, residents’ electricity
bills increased 30% when a mining boom came to town
a few years ago.”™ A recent study found that Plattsburgh
residents and small businesses paid $189 million and
$90 million, respectively, more in electricity bills due to
crypto's arrival.™®

Some states, recognizing the risks of cryptocurrency
mining's unigque position as a new, unregulated industrial
user, have begun requiring miners to pay for upgrades as
opposed to passing those onto the community at large.
Likewise, some utilities, recognizing the risks cryptocur-
rency mining operations pose to their existing customers,
have begun to develop tariff provisions to mitigate these
risks. In November 2021, |daho Power became the first
investor-owned utility to submit an application with its
state regulator, the Idaho Public Utilities Commission,

to create a separate class of “Speculative High-Density
Load Customers,” since the utility received at least 17
separate inguiries totaling 1,950 MW —roughly 52% of
its until-then-record peak demand.””® According to the
utility, these inguiries reflected customers with: (1) high
energy use and load factor; (2) the ability to relocate and
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disaggregate equipment to obtain favorable rates; (3)
volatile load growth and load reduction; (4) high respon-
siveness to short-term economic signals or volatility; and
(5) lack of demonstrated long-run financial viability.™ Te
meet demand from these mining operations, ldaho Power
would need to procure additional generation resources or
wholesale energy purchases, but doing so risked over-
procurement (and stranded assets) if and when these
highly mobile and high-risk customers left or went out of
business.® On June 15, 2022, the Idaho PUC approved
Schedule 20 for Speculative High-Density Load'® —find-
ing that the new rate is “fair, just, and reasonable.'®®
However, cryptocurrency mining company GeoBitmine
LLC has challenged the new Schedule, leaving its ultimate
fate uncertain.''

Similarly, prompted by approximately 150 MW of “crypto-
mining related interest” in its service territory, Entergy
Arkansas recently submitted a proposed tariff for “Large
Power High-Load Density” customers. Entergy's filing
provides more examples about how explosive growth

Some utilities have gone further in an effort to protect
their existing ratepayers: the Chelan County Public Utility
District in Washington instituted two moratoriums on
new mining operations as well as a new rate structure

to discourage miners from setting up shop within its
footprint after the utility was overwhelmed by demand for
cheap hydropower from crypto miners.™ The New York
Municipal Power Agency, an association of 36 municipal
power authorities, petitioned the Mew York State Public
Service Commission to prevent high-density load
customers, specifically cryptocurrency companies, from
requesting disproportionately large amounts of power,
which according to those utilities could be up to 33% of a
municipal utility's total load."™ While not a utility, Missoula
County, Montana adopted emergency “green” regulations
to require cryptocurrency miners to purchase or build
new sources of renewable energy to offset 100% of their
energy demands.'®®

It remains to be seen whether the Arkansas Public
Service Commission will approve Entergy's proposal, or
the tariff's safeg 1z will be suffici to protect

hath

of crypto’s energy consumption can harm 3
According to testimony submitted by Entergy, a 15’ x 15

x 30' pod of mining machines in the Mew Orleans area
used more energy than the nearby airport.'*® Entergy also
described an incident in 2019 where a new cryptocurrency
mining customer requiring significant facility upgrades
opted to pay a monthly minimum for those upgrades
under Entergy’s tariff — only to move its shipping contain-
ers “virtually overnight” “shortly after taking service . ..
effectively disappearing” and leaving Entergy unable to
even reach the customer to recoup their upfront costs,
forcing existing customers to pick up the bill.'**

To prevent such interconnect-and-run incidents from
recurring, Entergy Arkansas’s rate filing proposes safe-
guards: to protect customers from a disappearing miner,
new cryptocurrency customers would be required to pay
a security deposit; contribute to any construction upfront;
and post a surety bond or letter of credit.®* And to ad-
dress the potential ir in capacity requi due
to the influx of shipping containers full of mining equip-
ment with insatiable energy demand, the cryptocurrency
mining tariff would require miners to select between two
interruptible rates that would allow Entergy or the grid
operator to require the miner to cease operation on 30
minutes to an hour's notice ten to twenty times per year,
ensuring the additional cryptocurrency load is available
as a demand response resource and will not —at least in
theory —add to Entergy's capacity obligations and require
it to construct new generation resources,'™

Entergy's current customers from stranded transmission
or generation asset costs. But utilities should consider
incorporating elements of Entergy's proposed tariff or
the Chelan County Public Utility District’s proposed rate
structure —upfront deposits, guarantees, or cost cover-
age for infrastructure investments; interruptible rates
designed to avoid the need for new capacity buildout; and
even temporary moratoria®® as appropriate — as requests
from new cryptocurrency mining customers accelerate.
Fitch Ratings, a ratings agency that advises on the cred-
itworthiness of both investor-owned and public power
utilities, has already advised utilities as much.”™

2. Rural Electrical Cooperatives and Cryptocurrency:
A Costly Partnership for Ratepayers

One pattern that emerged in our research is the predilec-
tion of cryptocurrency miners for rural electric coopera-
tives. Rural electric cooperatives —which supply 13% of
LS. electricity to 42 million people over 56% of the U.S.
land mass'™ —often lack the regulatory oversight that
investor-owned utilities are subject to, Thus, rural electric
cooperatives generally do not need to obtain approval
from state or federal regulators to propose new rate
structures or enter into large-scale contracts. Although
regulation varies by state, many rural electric cooperatives
have only minimal reporting requirements (such as a
ten-year or integrated resource plan) to the state utility
commission and most (but not all} are exempt from over-
sight by the Federal Energy Regulatory Commission with
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respect to their wholesale rates.™ Cooperatives also lag
investor-owned and municipal utilities in decarbonization;
as of 2020, “six out of the top ten most carbon-intensive
emitters were cooperatives.”™

In theory, ratepayers are protected from excessive rates
by cooperatives' governance structure and non-profit
status. Ratepayers are also “members,” who vote for

a cooperative's board of directors and thus select its
leadership. However, cooperative elections tend to be low-
information and low-turnout, and incumbent leadership

is rarely unseated. Further, under the cooperative model,
if rates are higher than necessary to cover costs, any
excess income is returned to member-customers in the
form of “patronage capital” or “capital credits.” In practice,
as Representative Jim Cooper (TN) has described,
cooperatives rarely provide a full and accurate accounting
as to whether they have distributed patronage capital to
member-customers.'™

Without active engagement by customers (and greater
transparency than cooperatives generally provide),
cooperatives tend to increase sales rather than minimize
rates.”® Courting large-scale cryptocurrency mining
operations is a surefire way to increase sales. The
complex changing of ownership and related transactions
surrounding the gigawatt-scale coal-burning Merom
Generating Station in Sullivan County, Indiana, previously
discussed in Section V, is one example of a cooperative
increasing electricity sales through partnership with
cryptocurrency mining operations.”™ The upshot of the
deal (which involves selling a coal plant to a coal mining
company) is that a coal plant previously slated to retire in
2023 will now operate indefinitely.

Merom is not the only example of cooperatives entering
into large-scale electricity sales to cryptocurrency
mining operations with little or no transparency and at
significant risk to their member-customers. Big Rivers
Electric Cooperative reached a 100 MW power purchase
agreement with Elockware Mining to supply its mining
operation in Paducah, Kentucky.”™ According to local
reporting, Big Rivers intends to spend $12.7 million on
infrastructure upgrades at the proposed mining site.”™
And the Rayburn County Electric Cooperative in North
Texas found that serving two cryptocurrency mines
interested in connecting to the utility’s service territory
north and east of Dallas would require up to $40 million
to fortify power lines to avoid blackouts while consuming
enough electricity to power as many as 60,000 Texas
homes."™ As of this writing, it is unclear whether the
Rayburn County Electric Cooperative followed through on

these investments, especially considering that “upgrades
to the grid threaten to drive up bills for consumers already
shouldering price shocks for almost everything'™®

3. Grid Impacts and Reliability

Proof-of-work cryptocurrency mining operations drawing
energy from the grid are placing a mostly-unplanned-for
load on already-strained grids across the country. In
January 2022, Fitch Ratings issued research finding that
“[d]igital asset or crypto currency mining in the US could
pose power supply risks to public power utilities unless
they are sufficiently mitigated."™ This is largely due to
cryptocurrency mining’s energy intensity and ability to
quickly scale operations up or down.

The sheer speed and magnitude of load growth associ-
ated with cryptocurrency mining is unprecedented and
threatens the ability of both generation and transmission
resources to get electrons where they are needed without
overheating or unbalancing the physical infrastructure.
For example, if mining operations for which we were

able to find SEC reports and other data expand to the
extent their literature suggests, by the fourth quarter of
2022, there could be up to 1,626 MW of demand directly
for proof-of-work mining operations in New York State
alone. Assuming these facilities operate 24/7/365,

their annual energy use of over 14,000 GWh would be a
whopping 9.5% of New York State’s total 2020 electricity
consumption.'™

Perhaps the most worrying site of potential grid instability
due to cryptocurrency mining load increases is Texas, and
how that impacts Texans both from a safety perspec-

tive and financially. The instability of Texas's grid was
exposed, with tragic consequences, by Winter Storm

Uri in February 2021, in which at least 246 people lost
their lives,™ and 69% of Texans lost electricity for an
average of 42 hours.™ Evidence is also becoming public
that cryptocurrency miners are taking advantage of

such extreme weather, One cryptocurrency miner resold
electricity valued at more than $125 million to the Texas
grid during that storm and the state still owes the miner
286 million, with that amount likely to be paid by ordinary
utility customers.'®*

A February 2022 report by five former Texas Public Utility
Commissioners and a former regulatory advisor found
that ERCOT still has not improved its ability to restart
power plants during a blackout, improved its load fore-

ing and nts (including accounting
for extreme weather), or adequately winterized the state’s
gas system.® In 2021, an analysis by ERCOT found that
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four of the five extreme risk scenarios considered by
ERCOT would leave the grid short of a significant amount
of power.®"

Yet, as of August 2022, 33 GW worth of cryptocurrency
mining operations have applied to connect to the Texas
grid over the next several years —a third more than
ERCOT's announcement in April 2022."* This 33 GW
figure represents 41% of ERCOT s record peak demand of
T9.8 GW on July 20, 2022.%° By some measures, this is
equivalent to New York State's entire energy demand.™ If
the cryptomining facilities run at an 85% load factor, the
would consume as much electricity as the entire state of
Florida.”™ Wood Mackenzie predicts that Bitcoin mining
could more than double the rate of demand growth in
ERCOT's territory.'®*

Further impacting average Texans, it appears that cryp-
tocurrency miners are buying electricity low and selling

it high. As the Tech Transparency Project recently found:
“Programs that appear to be unigue in the country allow
miners to leverage their contracts to resell electricity

at massive mark-ups and collect millions of dollars in
incentive payments from the state grid operator, ... Some
miners already view themselves as energy traders, One
bitcoin miner called his company ‘[aln energy arbitrage
operation disguised as a bitcoin mining company.””™

In response to the overwhelming influx of cryptocurrency
mining, ERCOT has instituted new processes aimed at
ensuring the system can handle the enormous load.™ As
a temporary measure, ERCOT will now require new, large
cryptocurrency miners to seek permission to connect to
the state's power grid and will require utilities to submit
studies on the impact of miners and other large users on
the grid.™ Any project that will add 20 MW of dernand
on the site of a generator within the next two years, and
any project that will add 75 MW of demand without its
own power generation on site within the next two years,
will have to undergo a review process.” Local officials
are also sounding the alarm on grid instability that would
be caused by cryptocurrency mining operations. For
example, the City of Brenham's Planning and Zoning
Committee said that the city’s current power grid cannot
sustain the amount of electricity required for large scale
and commercial-like cryptocurrency mining setups, thus
necessitating the committee halting the approval of more
mining setups.™

4. Tax Incentives for Cryptocurrency Miners are
Breaking the Bank

Making matters worse, some states provide addi-

tional subsidies or tax breaks in an effort to encourage

cryptocurrency mining operations. Kentucky passed

a law last year that waives taxes on energy purchases

by cryptocurrency mining companies, while Wyoming
exempted from taxes any natural gas used to power
mobile mining rigs. In 2021 alone, a total of 33 states
had bills supporting cryptocurrency developments and
17 enacted new laws to create working groups, provide
tax breaks, and/or establish subsidies for cryptocurrency
mining operations, according to the Mational Conference
of State Legislatures.™®

Kentucky has proven particularly short-sighted in offering
benefits to cryptocurrency miners in addition to dis-
counted electricity, offering cryptocurrency-specific tax
incentives estimated to cost Kentucky taxpayers at least
39 million a year in lost revenue.”™ These tax incentives
include “tax exemptions totaling 9 percent on electricity
consumed at larger cryptocurrency mining operations, ...
sales-tax refunds on mining equipment, as well as poten-
tial incentives on income taxes and wage assessments,"2%0

Kentucky is not alone. In Texas, the City of Corpus Christi
is forgoing 87 million annually in sales tax and franchise
fees, equating to $70,501,509 over ten years, to accom-
modate Bootstrap Energy's $1.1 billion cryptocurrency
mining operation.*®' Bootstrap has contracted with AEP
Texas for 00 MW.=%2

5. Reports of Cryptocurrency Mining Jobs Have Been
Greatly Overstated
Despite the purported economic development justification
for cryptocurrency mining incentive programs, these
operations actually create few jobs. Most of the work that
is created at cryptocurrency mining sites is hiring tempo-
rary workers to set up the mining machines; less than a
dozen people may be required to maintain the operation.
As a Berkeley Haas professor similarly observed: “These
are warehouses full of computers and they only require
one or two | T people to run the whole operation, soit's
unlikely that it brings jobs or stimulates the economy.”#%?
And Fitch Ratings found “Cryptocurrency mining opera-
tions typically bring in very little additional economic
benefits in the form of jobs or ancillary business to a local
economy." %
Here are just a few examples of the meager job benefits of
cryptocurrency mining cperations:
+ The Blockware Mining operation in Paducah, Kentucky
will provide just 10 full-time jobs in its initial phase #*
+ Core Scientific, with seven facilities, reported 205 full-
time employees in the United States, as of December
31,2021,7°
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» Marathon Digital Holdings, which mines cryptocurren-
cy in Montana and Texas, has nine full-time employees,
as of December 31, 2021.5%7

» Stronghold Digital Holdings, which mines cryptocur-
rency in Pennsylvania, has 16 full-time employees, as of
March 24, 2022.59

* AboutBit's $50 million facility adjacent to the Merom
coal plant in Indiana is expected to create 15 jobs.*™

+ The Greenidge cryptocurrency mining operation in
Mew York employed 5 union workers on site as of
October 2021,

* “A $1.9 billion facility by FX Selutions and Atlas Power

near Williston, Morth Dakota, would create around

100 tempaorary construction jobs and support only 30

employees over the long-term. Meanwhile, the first

stage of the project would draw 240 MW of electric-
ity =roughly, the amount of energy needed to power

the city of Fargo —and eventually ramping up to a

powerhouse 700-megawatt scale.”®"

“In Rockdale, Texas, during the BTC boom of 2017, a

cryptocurrency mining company promised to build

the largest crypto mining facility in the world — one

that could eventually be used for other data-driven

applications and ereate more than 300 jobs. In reality,
the facility only generated 14 of 350 promised jobs and
was quickly scaled back.”##

The municipalities who handled an earlier boom in cryp-
tocurrency mining in the mid-2010s can attest to the lack
of economic development benefits from cryptocurrency
mining. The former mayor of Plattsburgh, Mew York has
said that due to the automated nature of these servers,
the new mines provided few local jobs: “when you look into
it, and | have —[the jobs,] they just don't materialize."*?
“I'm pr ic develop it, but the biggest mine
operation has fewer jobs than a new McDonald’s."®" The
former head of the Bonneville Power Administration and
Chelan County Public Utility District testified before the
.S, House Energy and Commerce oversight subcommit-
tee panel, stating that: “we heard substantial reservations
from our community about supporting cryptocurrency
mining due to. .. [the rlelatively low number of local jobs
per unit of electricity consumed.”*'%

For local communities, the above-described tax incentives
and promise of jobs that do not materialize end up being a
bad deal; a recent Forbes study estimated that cryptocur-
rency mining tax incentives end up costing counties and
municipalities across the U.S. roughly $1 million per job.2*
As one reporter who interviewed community members in
Kentucky observed: “Some see echoes of what they say
were the worst elements of the now largely defunct coal
industry: out-of-state money, absentee owners, and huge
fortunes made with little wealth trickling down to local
communities.”*”

VIII. Breaking Through the Bitcoin Myths

Proponents of proof-of-work cryptocurrency often make
grandiose statements about how energy-intensive mining
advances environmental and climate goals, using a variety
of half-truths and cherry-picked information. In this
section, we explore the narratives and messaging used

by proof-of-work miners, identify the elements of truth
that make some of these statements so confounding, and
explore how climate and environmental advocates can
probe these often deeply misleading statements.

Myth 1: Cryptocurrency Mining is Already
Sustainable Because it is Located Near
Clean Energy, or Because it Purchases
Renewable Energy Certificates or Carbon
Offsets

1. Claims of Co-Location

It is not uncommon for eryptocurrency mining companies
and advocates to tout that, while their operations are en-
ergy intensive, they are “sustainable” or run on renewable
energy.”® One industry-funded organization, the Bitcoin

Mining Council, claims 58% of energy used to power
Bitcoin in 2020 was from renewable sources, based on
selected companies’ self-reporting.”® The Cambridge
Centre for Alternative Finance puts this number much
lower —at 39%,7°

What explains the discrepancy? In many cases miners
are clai (or implying) “rer energy simply by
being in proximity to wind or solar farms with which they
have no contractual relationship. In our opinion, they're
greenwashing,#'

For example, in Argo Blockchain's 2021 Sustainability
Report, released August 18, 2022, the company claims
that it “is taking action against climate change” by
“select[ing] sustainable energy sources”** Argo's primary
mining facility is the Helios facility, a 200 MW facility east
of Lubbock, Texas. Argo does not hold a power purchase
agreement with a renewable energy provider, instead
noting that “Argo currently uses grid electricity in a low
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carbon part of the ERCOT market,"**® and has purchased
renewable energy certificates (RECs),#

But simply locating new demand in a region rich in renew-
able resources does not mean that the new demand is
served by the renewable resources of that region. When

a load is added to the grid, it is served by the generation
available on the grid at the time electricity is consumed
(unless it specifically causes new generation to be built for
its exclusive use). Large loads, like cryptocurrency mining
operations, can themselves cause changes in the genera-
tion mix as the grid dispatch patterns shift in response to
the new load's requirements. The generators that adjust
output in response to load changes will set the “marginal”
emissions rate, % In almost every circumstance, new
demand drives an instantaneous increase in the output of
fossil generators.™®

For example, the aforementioned Argo Helios facility in
West Texas pays for market-based grid generation, and
therefore drives changes in marginal generation in Texas,
which is typically gas and coal. According to recent re-
search from the Proceedings of the National Acadernies of
Science, while the average emissions rate of all generation
in West Texas has fallen to about 0.375 tCO,/MWh, the
marginal emissions rate holds steady at around 0.5 tC0,/
MWh, or equivalent to the output of a gas-fired generation
station.®*” The current wind in West Texas will generate
irrespective of whether Argo's Helios facility exists or

not. Argo does not pay for incremental wind generation,
and has not built wind to serve its facilities. Therefore,

it drives existing fossil-based generation to increase its
output —and results in an increase in emissions.

2. Claims of “Carbon Neutrality” by Purchasing
Renewable Energy Credits or Carbon Offsets
Co-location is not miners’ only form of greenwashing.
Miners often claim “carbon neutrality” when in fact they
are simply purchasing offsets or renewable energy cer-
tificates — paying renewable generators elsewhere while
increasing load on (and pollution from) fossil fuel plants
locally.

Examples abound. In late 2021, at the opening of its
massive Denton, Texas facility, Core Scientific claimed
that it would “increase the Company's total power
capacity to more than 800MW while remaining 100%

net carbon-neutral."**® This claim of carbon neutrality is
entirely based on unbundled renewable energy certificates
(RECs).%* Prior to Denton, Core's largest facility was a 125
MW facility in Calvert City, Kentucky, opened in late 2019,
Core Scientific's Calvert City facility holds a contract with
the Tennessee Valley Authority, a provider whose resource

Claims of Carbon Neutrality via
Voluntary REC Purchases

To drive clean energy buildout, some states have
established renewable portfolio standards (RPS), that
require a certain minimum amount of electricity to

be generated by “renewable resources.” Most states
allow utilities to demonstrate compliance with RPS
by retiring RECs. Utilities can either generate their
own RECs tf bl
or can purchase RECs on the market. RECs can be
pur ithout the iated electricity.
RECs that are purchased without the accompanying
electricity are known as “unbundled RECs.” Each
REC represents the non-energy attributes of a
megawatt-hour generated by renewable energy
resources. In other words, when you purchase a REC,

gh their own rer resources,

hased with or

you're purchasing the legal right to claim all of the
“renewableness” of that electricity. Often the REC will
also include the aveided emissions value of that MWh
of electricity. However, the avoided emissions value
of any particular MWh of renewable energy is highly
dependent on the grid mix and marginal resource at
the time the MWh is generated. In other words, the
avoided emissions value of a REC can vary from state
to state, month to month, and hour to hour. Because
clean energy deployment today far exceeds RPS
standards in most states, there is a glut of RECs on
the market. Some people and businesses purchase
these excess RECs in order to claim their homes or
businesses are powered by clean energy. In some
cases, these REC purchases can effectively spur new
clean energy development that offsets fossil energy:
specifically, this can occur where the demand for the
REC is incentivizing the construction of new, addi-
tional renewable electricity that would otherwise not
be built. But in most cases, REC purchases provide
little or no additionality: usually, REC sales revenues
are not driving the decision about whether to build

a new wind or solar facility. A clean energy project
would have been built irrespective of the REC sale.
‘Where the REC sale is not the result of additional,
incremental clean energy development, it has little or
no incremental climate benefit.**

THE ENERGY BOMB How Proof-of-Work Cryptocurrency Mining Worsens the Climate Crisis and Harms Communities Now 22



153

mix is just 3% wind and solar.®® And yet Core Scientific’s
claimed carbon neutrality is entirely based on RECs it
purchases from wind farms in North Dakota.™ Argo
Blockchain, discussed above, too has purchased renew-
able energy certificates to offset its fossil generation. 2

Separate from RECs, several mining companies rely on
purchase of carbon “offsets” to advertise to the public and
their investors that they are a sustainable operation. For
example, Greenidge Generation LLC has claimed that itis
“significantly reducing greenhouse gas emissions now,”
by purchasing voluntary carbon offsets, despite using a
fossil gas plant 24 hours a day to mine cryptocurrency.
As a general matter, many carbon offsets programs are
unverifiable and hard-to-measure, and in many instances,
not actually reducing earbon pollution.®* That being said,
non-proof-of-work blockchain technology could be a key
tool in properly verifying whether offsets are achieving
reductions in pollution.®* But, the key is to reduce pollu-
tion in the first place, not create a problem and then seek
creative new ways to account for the harms.

Myth 2: Cryptocurrency Mining Uses Energy
That’s Being Wasted From Variable Wind
and Solar Output

One of the most commeon storylines from cryptocurrency
mining proponents is that cryptocurrency mining thrives
on energy that would otherwise be wasted from “cur-
tailed” solar and wind projects.®*" Curtailment for wind
and solar projects occurs when an energy system pro=
duces more electricity than can be absorbed by demand
at a particular moment, or more electricity than can safely
fit on a transmission system. In these circumstances,

grid operators will direct to generators to reduce, or

cease operations. Wind and solar projects are particularly
susceptible to curtailment because they have almost no
cost to start and stop, unlike large thermal generators that
may take hours to turn off, or even succumb to damage if
turned off too quickly.

As renewable energy penetration has grown, so has
curtailment. In California's electricity market (CAISO),
curtailment has risen to 2.1 million MWh in 2022 —or
an 81% increase from 2021774t a first glance, it might
therefore appear that CAISO could handle a 200 MW
cryptocurrency facility to harness the 1.5 million MWh
of “wasted” energy in 2021.%% In reality, curtailments
are sporadic. Measured in five-minute ir in

prospect for an industry that typically requires mining
operations to operate around-the-clock to be profitable.
A 2019 paper exploring eryptocurrency use of curtailed
resources concluded that a cryptocurrency operation
seeking to maximize profit by operating only on curtailed
energy would only operate about half the time, and that a
cryptocurrency mining operation scaled to consume all of
the curtailed energy would lose an extraordinary amount
of money.®

Even if absorbing curtailed wind and solar worked in
theory, in practice it ignores that clean energy developers
actively seek to avoid curtailment by integrating into
regions not susceptible to oversupply. Further, utilities,
states, and the federal government are working guickly
to build transmission that would relieve congestion and
constraints that can lead to curtailment. And, finally,
energy storage (i.e., batteries) work to both absorb any
excess clean energy and redeploy it during hours of need,
presenting a far superior solution to the problem of
curtailment.

Only in the edge cases where an extraordinary amount of
clean energy is built without storage or sufficient trans-
mission, or where cryptocurrency miners are willing to
locate behind transmission constraints, run at thin capac-
ity factors, and cease operations when transmission and/
or storage come online does this thesis hold water. We are
not aware of any cryptocurrency mining facilities currently
operating in the U.S, that were built—or financed —with
these constraints in mind.

Myth 3: Cryptocurrency Mining Incentivizes
Clean Energy Development, or Helps to
Decarbonize the Grid

Proof-of-work enthusiasts argue eryptocurrency mining
will drive clean energy development and decarbonize the
grid *? The most carefully constructed of these argu-
ments essentially stipulates that the primary barrier to
massive clean energy deployment is transmission conges-
tion (causing curtailment and reduced economic margins
for new renewable development) and integration (lengthy
queues to interconnect to regional grids). Proponents
argue that the incremental revenue from cryptocurrency
mining could incentivize the development of wind and
solar energy that would otherwise not be deployed, either

because grid revenues are insufficient or because a

1 4

California, there were only 15% of hours in which curtail-
ments rose above 200 MW in 2021.% In other words,

a 200 MW mining facility in California could have only
operated on “free” just energy 15% of the time, a daunting

is ission congs

But this theory rests on the same faulty assumptions as
the “waste electricity” thesis: that renewable developers
will gamble on long=term transmission build-out and
cryptocurrency miners will be willing to forgo mining (and
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profits) whenever wind or solar generation dips —and
cease operations or limit itself to curtailed electricity once
the renewable resource can serve a general load.

The leading thought paper on cryptocurrency mining as

a driving force for more clean energy acknowledges that
mining operations would likely “still mine with grid elec-
tricity during other periods when profitable to do so, so it
wouldn't be entirely green from day one."*** But more to
the point, if a clean energy facility is built entirely to serve
a cryptocurrency mine without respect to its ability to
serve the remainder of the grid effectively —or at all —then
it has little to no value in decarbonizing the remainder of
the grid.

Meoreover, there are other constraints to clean energy
deployment beyond interconnection delays (or curtail-
ment caused by inadequate transmission infrastructure):
supply chain (i.e., materials), state or local policies, land
use, and labor availability. To the extent cryptocurrency
miners induce developers to locate wind and solar farms
at non-grid useful locations that remove clean energy
from the critical supply chain, they remove opportunities
to decarbonize other elements of the grid.

Even if a mining operation did incentivize new renewable
devel 1 where int 1 delays
were the only barrier to development, to further grid de-
carbeonization, the mining operation would have to go away
in a timeframe that is relevant for decarbonization. For
that renewable resource to have decarbonization value, it
must offset existing fossil fuel use in some way, either by
reducing utilization of fossil fuel power plants, or enabling
electrification of other end uses traditionally powered by
fossil fuels, such as transportation or heme heating. To
realize that outcome, the cryptocurrency mining facility
must cease to exist, allowing that electricity to flow to
those other purposes. As of yet, no proof-of-work pro-
ponents have come forward with a solid plan that would
allow a developer to build clean energy for an offtaker that
expects to go out of business,

pmentinal

Instead, miners have done the opposite, For example,
Compute Morth has recently announced that it has ener-
gized a new 280 MW mining facility near Odessa, Texas,
which sits “behind the meter” at a wind farm.*** The

wind farm in question is King Mountain Wind Ranch,?*

a 278 MW wind farm built in 2001 and owned by FPL
(MextEra).*® For the last twe decades, King Mountain

has contributed to the larger Texas grid, and will now be
taken out of circulation for grid use. So, while the Compute
Morth facility may be able to legitimately claim that it uses
primarily wind energy, this type of project is not additional

and is not contributing to broader decarbonization of
the energy system. Instead, it represents price secking
behavior from the wind farm owner, resulting in less
overall renewable energy on the broader grid.

Myth 4: Cryptocurrency Mining

“Acts Like a Battery”

Cryptocurrency mining proponents make the perverse
claim that “Bitcoin mining is strengthening the grid"7
and “provide[s] critical grid reliability products usually
provided by fossil fuel plants. "2

Mining operations simply do not provide ancillary services,
such as load balancing, that maintain the operability of
the grid. They also do not provide storage capacity. Energy
consumed by a mining operation cannot be exported or
redeployed.

‘When miners talk about “grid benefits,” they are actually
touting an ability that all large-scale customers have: The
ability to shut off in emergencies or periods of peak de-
mand. In the middle of a heat wave causing high electricity
demand, Texas Bitcoin miners voluntarily shut down their
operations, curtailing 1,000 MW of load in mid-July 2022
for 3.5 hours,®*

But is eryptocurrency miners' willingness to pause opera-
tions during times of high demand and grid strain really a
grid service? As external experts put it: it's complicated.**®

For most grids, the demand for electricity varies hour by
hour, day to day, and month to menth. On particularly
hot or cold days, demand may spike well above normal
use. The cost of maintaining capacity to serve those peak
hours, and the cost of operating the most expensive gen-
erators to serve these peak hours, can be extreme —but
failing to serve load during the highest moments of strain
can be even more costly for customers, Utilities and

grid operators often hold capacity in reserve simply to
serve those peak conditions.®®' Paying a customer with
non-essential energy needs to reduce their demand can
be a way of aligning dermand with supply and retaining
reliability, a practice known as “demand response."***

Most industrial customers do not adjust their energy

use based on the real-time price of electricity, which
constitutes a relatively small portion of their overall

costs (and thus any savings would be heavily outweighed
by disruptions that might have cascading impacts on
meeting production deadlines, ete.). Demand response
payments help make non-price-responsive customers
responsive: a manufacturing plant might incur substantial
operational cost and product rizsk when it stops operation,
or other types of data centers may impair customer
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services by ceasing operations. But cryptocurrency miners
are only responsive to electricity prices, and have no other
service provided to customers aside from processing
cryptographic puzzles: if the cost of energy rises above

their breakeven, they can simply cease operations

Myth 5: Cryptocurrency Miners are No
Worse than Any Other Electricity Users
Many miners will respond to erities of its insatiable need
for energy by comparing it to other industries such as

experiencing additional costs or incor 253
Unless a demand response program is carefully calibrated

to cryptocurrency miners’ extremely low costs of tem-

banking, telecommuni or to data center opera-
tions.*' But as described above, the huge premium placed
on immediate access to large amounts of electricity

without the long-term commitments necessary to finance
ble devel

porality paused operations, miners
energy traders, able to convert cheap electricity into
cryptocurrency most hours, while also receiving high
prices for foregone electricity during peak periods or
emergencies. During this summer's heat wave in Texas, ™
Riot Blockchain announced that it received $9.5 million
(equaling the value of 439 Bitcoin at the time) in demand
response payments in July alone.®® In addition to this
hefty payout, Riot still was able to mine 318 Bitcoin that
month.?*® In fact, demand response company Veltus
estimates that a cryptocurrency mining company can
generate up to 10% of its annual revenue by providing
shutdown services to the grid. 25"

£E o aiol b
¥

By increasing the demand on the grid, miners increase the
need for demand response, the cost of such programs, and
thus the cost of providing electricity to all other custom-
ers.?® ERCOT's independent market monitor expects that
Texans could be paying an extra $1.5 billion for electricity
this year alone®*® — partially to pay cryptocurrency miners
to shut down their operations during high demand.

As explained by Professor Severin Borenstein,

[TThe crypto mining business model is based on
buying electricity at wholesale prices or on a real-
time variable price tariff. They would already
have a strong incentive to cut back during grid
emergencies without the additional payments
Sfrom the demand resp progran, esp
in Texas with its $5000/MWh wholesale price
cap. That means the mining companies get paid
Sfor taking demand off the grid that they never
would have put on the grid at those high prices
mmy?so

P

rer pment attract cryptocurrency miners
to fossil fuel sources, such as Hardin, Greenidge, Merom,
Serubgrass, or coal-heavy grids like Kentucky's,

Electricity demand in comparable sectors has not
increased and, in some cases, even declined as energy
efficiency increased.®® For example, electricity demand
by data centers has not increased, even though internet
traffic and data center workloads have increased signifi-
cantly.®®? In sharp contrast to cryptocurrency mining,
data transmission networks and mobile communications
networks are rapidly becoming more energy efficient.®s*
However, even as ASICs have become more energy
efficient than the hardware previously used for cryptocur-
rency mining, the efficiency gains have not resulted in
decreased overall energy consumption because of the
substantially increased scale of mining.

Moreover, Bitcoin's ratio of energy consumption to human
participation —people actually buying Bitcoin, holding it,
or even working at mining facilities —is wildly larger than
other electricity users. Bitcoin already uses half as much
electricity as the entire global banking sector, according to
one estimate, and will overtake the banking sector within
two years if current trends continue.®* One study esti-
mates that the average electricity footprint of non-cash
transactions by the global banking system is ne more than
0.4 kWh, while the average electricity footprint per Bitcoin
transaction ranges from 491.4 kWh to 765.4 kWh.*" By
some estimates, a single Bitcoin transaction uses more
energy than 100,000 Visa transactions,®®
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IX. Recommendations to Mitigate the Risks of Proof-of-Work

Cryptocurrency Mining

Proof-of-work cryptocurrency mining poses significant
risks to grid stability, retail electricity rates, our climate,
and local air and water quality. Therefore, policymakers
and regulators at all levels of government, as well as utili-
ties and impacted community members, should review
proof-of-work eryptocurrency mining proposals carefully
with these risks in mind,

Because the type of operations and impacts of crypto-
currency mining vary from community to community,
solutions will necessarily be project-specific. As such,
we offer the following high-level recommendations to
policymakers, regulators, utilities, and impacted com-
munity members as they face the risks of proof-of-work
cryptocurrency mining.*s*

LOCAL GOVERNMENTS, DECISION-MAKERS, AND
COMMUNITY MEMBERS

Given the significant local impacts and outsized role of
local decision-making in the approval process for crypto-
currency mining operations, local governments, including
zoning and planning boards, as well as community mem-
bers are on the front lines of the cryptocurrency mining
boom. As such, local actors should approach proposals for
new cryptocurrency mining facilities with an eye toward
noise pollution, whether they truly create stable, good-
paying jobs, what grid and infrastructure upgrades are
needed, fire and safety risks, as well as increases in local
air, water, and solid waste pollution.

+ Mitigate local air, water, and solid waste pollution.
In addition to any local air pollution from the electric-
ity generated to power mining operations, mining
operations can use significant amounts of water for
cooling. In water-constrained areas of the country,
local regulators should assess the consumptive needs
of cryptocurrency mining operations, particularly if the
mining operation uses municipal (i.e., treated) water
supplies that might impact residential water costs. In
addition, mining equipment, after their useful lives are
over, contribute to significant e-waste pollution. The
initial construction of a mining facility also creates a
large amount of solid waste. Preventative measures
can be taken to ensure recycling and proper waste
handling. States and municipalities with climate laws
and regulations on the books are well-situated to make
some of these arguments.

+ Calibrate or forego economic development incen-
tives. Cryptocurrency mining operations offer relatively
few local jobs. Prior to offering economic development
incentives, local governments should require eryp-
tocurrency miners to provide a guarantee for a high
number of local jobs over a sustained period. Any tax
incentives or local municipal utility incentives should
be carefully weighed t arealistic of
job growth potential, as well as other costs borne by
the community as a result of the operation.

Ensure miners bear their fair share of grid and
infrastructure upgrade costs. Large energy consumers
such as eryptocurrency mining operations may require
grid and infrastructure upgrades, which may be paid

by local governments or all electric utility customers.
Utility regulators and local governments should ensure
that ratepayers and community members do not

foot the bill for these projects unless they benefit the
community as well,

Protect against fire and safety risks. Cryptocurrency
mining rigs can present a unigue risk of overheating
and fire risk. Local governments should ensure that
facilities have the technical capacity to mitigate fire,
and carry appropriate levels of insurance. Additionally,
local governments in cold weather climates can require
the excess heat from cryptocurrency mining operations
to be recycled for local benefit,

noise p ion. Cryptocurrency
mining operations can be extremely loud operations.
Local governments can review, update, and enforce

. O i

noise ordinances to mitigate noise levels,

Update local land use codes. Flanners and local
leaders are working on model codes for communities.
For example, the American Planning Association
recently published a Zoning for Data Centers and
Cryptocurrency Mining Guide.®™® Many zoning codes
from communities who have already implemented
such codes are available online as well, including from
municipalities across the country.®™

ELECTRICUTILITY REGULATORS

Cryptocurrency mining operations in the United States
have, thus far, sought to build new mining facilities in
jurisdictions where energy costs are low and easy to
access, and where regulators either encourage electricity
consumption as economic opportunity (or supportive
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of utilities), or where there is relatively thin regulatory
oversight. State and local utility regulators, including
officials that oversee municipal utilities and rural electric
cooperative board members, public utilities commissions,
energy regulators, and regional energy system market
monitors can provide critical ratepayer protections.

» Utility regulators should refuse to approve power
purchase agreements with cryptocurrency mining
operations unless those utilities can demonstrate the
agreement will not adversely impact other ratepayers,
including by raising rates or otherwise increasing
costs, State regulators and lawmakers should work
with non-jurisdictional utilities, such as municipal and
cooperative utilities, to do the same.

Utility regulators should ensure that cryptocurrency
miners are not provided discounted rates, and instead
allocate costs and adopt rates in a manner that pro-
tects existing consumers from higher wholesale costs,
cost shifting, and stranded assets. In fact, several
utilities have argued that cryptocurrency mining opera-
tions should face substantially higher rates than other
industrial consumers given the short-term view of the
industry, In the short run, new utility infrastructure
may be required to support mining center intercon-
nection, and over the long-run, utilities may need to
procure new generation to serve substantial new load.
Utilizing traditional “cost causation” principles, utility
regulators should ensure that mining operations pay
their fair share over the short- and long-run.

Utility regulators should critically assess utility plans

to increase or maintain obsolete capacity (such as old
fossil generators) in response to cryptocurrency mining
operations, and ensure that existing ratepayers are held
harmless. These reviews can occur in resource plan-
ning, procurement, or rate proceadings, and through
other regulator inguiries.

Utility regulators should consider Systems Benefit
Charges (SBCs), or on-bill surcharges to cryptocur-
rency mining operations, to fund mitigation measures

and protect ratepayers against stranded asset costs,

Utility regulators, market monitors, and federal
electricity regulators should review the impact of
cryptocurrency mining operations on regional resource
adequacy and the cost to serve customers. In non-
restructured (i.e.,, non-market-based) regions, utility
regulators should assess if cryptocurrency mining

ity load forecasts and system costs, In
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restructured states, market monitors should assess
the impact of mining operations and load increases
on the wholesale cost of energy and grid congestion.
This necessarily requires a comprehensive reporting
requirement for mining operations to ensure accurate
data needed for planning.

State environmental and energy regulators should
establish and require best management practices

for high-density load energy users, including but not
limited to energy efficiency requirements, power
density limits that set caps on the number of kW of
energy consumption or load per thousand square feet,
and take service as fully interruptible load.

ELECTRIC UTILITIES AND GRID OPERATORS

« Utilities should develop rate structures for high-
density energy users such as cryptocurrency miners
that ensure those operations pay their fair share of
infrastructure upgrades at the time of interconnec-
tion (either through a deposit requirement or other
mechanism); incorporate interruptibility provisions to
avoid, where possible, increases to the utility's capacity
obligations necessitating new generation build-out; and
protect customers from rate shocks due to either the
magnitude of new requests or the sudden departure
and resulting stranded assets,

Independent system operators should develop guid-
ance around the interconnection of large-scale, high-
density electricity users, including emergency response
rules, that prioritize the integrity of grid operations and
treat cryptocurrency mining as the highly interruptible,
“flexible” load it claims to be.

FEDERAL AND STATE POLICYMAKERS AND
REGULATORS

= States should consider imposing a moratorium on
cryptocurrency mining operations until the impacts on
climate goals and energy costs can be ascertained and
mitigated. New York State is already considering such
a moratorium, and several municipalities have already
implemented them. In the absence of a moratorium,
state environmental regulatory agencies should take a
hard look at fossil power plants purchased or primarily
serving cryptocurrency operations, including whether
those plants are properly operating under previously
obtained permits. In states with oil and gas drilling,
stronger and more proactive enforcement may be
required to stop unpermitted flare mining operations.
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+ Below are additional options that state policymakers
and regulators should consider:

© Reviewing a cryptocurrency mining facility's local
and state environmental permits, including local
stormwater and solid waste permits, as well as air
and water permits,

© Establishing revenue assurance or bonding
requirements as a way to protect customers in the
event that a high-density-load customer does not
pay its utility bills,

© Regulating electronic waste and other solid
waste from proof-of-work cryptocurrency mining
operations.
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© Creating a registry for proof-of-work mining over

a certain megawatt threshold and requiring those
operations to disclose their energy source.
Establishing minimum energy efficiency limits, for
both the mining rigs themselves or one set around
a kWh per transaction or block.

Requiring public power authorities to halt all
discounted energy provided to proof-of work
mining operations.

THE ENERGY BOMB How Proof-of-Work Cryptocurrency Mining Worsens the Climate Crisis and Harms Communities Now 28



Endnotes

159

Fisanze, 15 Mareus Lu, After China's Crypto £an, Who Leads Far cxample, the Pubiic Utiity District No. 1of Pend Oreile
25, 2022), hteaffecat o] 7. Caunty typically sverages 35 MIW per month, whereas Alkise
ebeeifinges. 2021),
- Toanw I e . of lectrcty the small utiey typicaly cvers. Sea Thomas
g EnfaiTmone  memEe,
2021 ‘since China ban, research suppests (Feb. 25, 2082), hipaf
b oo pchncog-021075: I-blmu sing:oporwtioer plasncd-atf.
vishod Aug. 26, 2022), https:jfooimarkeicap comfhisterical. %&
2 AR, Financa, wmwumxusma v i
25, 2022), n iy Jure 1,
) w,m.m:m.n.meﬂ.mmm

Wlwrm Chaptor |32 1-26; 20'2!(292‘-‘}
CC_ARE_WGIII
CIIlchon

me"c B(11) Nut Chim. Chang. B31 Cnuzolxl L
te metfpibbeaton 32858 184

i Jacl Motz
mmmmmmma
‘subscriber policopro.comar bl o e 20; am/‘w;‘&
S
2y 0011867
A7 Alecxdo Vries ot al. Revinktrng Biscois's carbon footpent, 6(3)
25, 2022),

2022), wwmwm};ﬂi
Bt condinio

NPR. Crypocurrency tech is wiinerabls to tampaning. 3

_MMAM_ ke -
Assassment Repert, at b-57 to 658, $2542:4251(22)00086-1.
et WG, pai. 8 Crypto-
5 at 23 (Sepa 8, 2022), hops: .
i I [2022/00/08-2028-
mu:s:m &mz:nn wowwhitebaute ‘CoypeerAvti-and:Clis we Repovi pof.
asetsand= 10
cwu—nm Assets in the United States, at 10-12 (Sept. B, 2022),
& Thatis, f you added upall tha “valus® associatod with e azhe oonbentupioade/ 232201 Y
Bitesin e i ¥
Based 20 Infacs, MW,
a8 ol July
71, 2022, daly 2022, 2020
"!&M Mwhm!mmli.
T HannaLang, deficulty adjustments every 2,016 blocks. 8TC.com, Difficutty
10, 2022), i,
Morge'upgrace (Supt. 9, 2022), hitpar fuwmn.reutars. bie
usdorstand i n T
- SEERIER): US EIA

B Jatt Cox. B 7,2021), e 4 goufioste/tagsan gheiinBTALS.
Grypto mining. CNEC (updated May 22, 2021}, httos:ffwwew. mesw Elock in 2012, and halved again in 2016 o 12,5 bacoin B —————
onibe.com 2021 /08,/ 21 bitcoia-falls-atter-china-calls-for- parnsu r Zeran, ' , Wired
erackaown-on-Bcnis- minisg-and-trading-behaviar himl; China bitesin. it s wired. 1404/
20 shut dewn ower DO of ies Bileais mining cpacily alter boeal w3125 desacr 2
o, Gisbal Timos (Juns 20, 2021), hitpsffwarw.globalmas. acous par Pl K,
cnfpagn/ 202106,/ 1226530 sbtml. e eryptocurroncy, Business Iesder (Mar, 16, 2022), EE.{

@ JorryShih, & Afier a thied W b e il
mmmmfﬂgmzl,mzl} hlﬂnw Lucas Wyland, 1y mm
e in e mirsera-ecn-ching- . M
Beata-path-to-the-wrs-as-crypto-climats-shifta/, Miners alss. mmw. lowar officiancy af mining.* Bit Digital, Farm B

g ated 42483, Prospectus, at T (May 5, 2022), https:lwwe sec gow/
At Firanca. Cambeidge Bitcon Electricty Commamption indax, 1710350, 121380022024123, m Mow s MWN Y. lm(su.e mn.
25, 2022), £A150306-4 2453 basigtaLhtm,
Shectimining /ap. P— mmmnmuwmmm st
fve mining posls eontrolied more than B0% of the hash power
* e e cind, o 222 quieBon Baoseut o€ the putzle schision Ik s Wi 1) T e Decsornd
17, misars t-carkon: wocond). Agsin i ek
Soguinchial isited Sapt 10, 2022, e et 25, 20 .
11 speied ‘hagteratse. bﬂmmhm = tkochihuln pltho
F today 142627523 htmd
asamgin, such as. e Land Igor Mt Bicchan
atey sast e 5 29305, 22-23, N1 Gurowac Econ, Rach. Working Pager
9396
- Froms Apell through Jene 2021, we migrated 14,500 miners marg), o srglpapers/w2I306
from China to the Uisited States” Bit Digital Form 42483, 23 Seecs. Than =m-h~m-n-wmmwwu-mw
Many Countries, How/s That Possibie? N, Times (Sept 3, 0
2021), hetpswwvesytimes comitesactival 2021 /08,/03/ Form 102, 13 ifor
lirmanebitcen-carban-fostprint-ekeetrisity himl; Davd nﬂﬂmd«mm BO22). hitps:fwww soc.gowinfdocs
Lavie, Bxeo supply of th 1167419,/000155335022000687,
g 16, mrmmmnm Todsy, the averags lifespan of a wol-kegn,
2022), hitps:fwww s inassin financo/ in
MW, btcoin-hahing. thwmummmh-lmﬁ tow
12 Financo, 24 Lumivin Bisg: Hew o projong yeor ASIC miner's Mespan,
. AR Seen. 1, 2022), mtﬂuzamn hotpafeedism.com) husserin-|
25, 2022), huipe:focatio cbecifminng mig. hasteats htmlitaltime. —‘mewm e el
1 R @ i a Lo o
anaus o o
oy 1.::322 1””"“’"”"‘”‘“ Sl of Crypto-Assets i the United Stares, at 10-12 & .30
kL ‘then 3
et could have generated 10 0 |, hitps:ffwarwwhitehouse
hug. 25, 2022). mag. mmmwmwm Pag%"ﬁ" "“:""‘”‘“‘:

Rl it} ottty = Btps] Rt D i, B i e oy o

2022). i fropic/S. Insider (Aug. 16, 2022), Mmmmm‘

THE ENERGY BOME Mow Proof-of-Wark Cryplocurrency Mining Worsens the Climate Crisis and Harms Communities Now

personak-finance/bitcoishabing.



160

30 86, e, EZ blockchsin, 51 ety that, beters B4 Mex My,
10,2022, 18,
smartbox. i plles near mining sitos. Peansytvania has approvimatoly 2020), hitps:ffwww datacen bardynansios com, e earws/
0 bitcain-mingr-marathan-signa-coak-firsd-electricty-montana.
tntent to e 5
(Age. 5, 2022) hinpa) Mentana Dep't of Eevt] Guality.
dhcominen ok, " 66
Sgitah holdngy 3 - Sva, e, Evan Hoidn
41 !mm Bifcon Mining Mogieman Compass’ Geargla 0. Endros, Waste Coat Time fo fivish what we started, Updases for Navombar 2021 (Dec. 3. 2021, https:f
1,2022) hitpasff PennFutsre (Hov. 18, 2015), rmmmmﬁ&wm;
Bt Waste-Coal-Time 1o fireai-what-we-started. arath- i T l-Bold g~ EnaunS- o ifgreSut o Anl

sruccoinclank com/tmminasn/ 2022, 080} bitcciermining:
mmmgﬂmumvwﬁ:

WS, EIA, Emissions by Plant and Region, 2020 (A, 12, 2022},
g ool oo fobucarici iy data omiewtons

) Dee. 31, 2028, IRTE-USDY
42 Forazample, 3
b B3 Seo, e, US EPA, Cloan Ak Markets Program Data, hitps:{f
the comgany by the end of 2022 (120,146 misers, utizing camed.apa govf; ABG News, Bifcoin aperation ignifes 68 S, EPA, Cloan Air Markets Program mn-
Yorkand Texas. dlabate around th o ter, atal_.
Glam. 25, 2022); hiapafabenemen g comy U it ol
TATSTIIEY g = X
. story i BZ2401TH e ffprotscinpe.ang/wp-osatent/uploads/ 2022 /03/
a:wtﬁvw ending Dec. T1, aon} _wvlz;.%"-_m[m u o [ Combined- MT-Raponal-Haza-R2-Commant-Lettar-
LOTHETS: Seeeg, {Dep't of Comm'y and Econ. m‘ - Exhibats- FEE-3-23 rodwood-Rio- =3
|mtm_neummmasuuwuwunum Btpac/doed pa. i csal- matisn- 68 Today. 100
An-credit/; Ul ity vl Ecenoamnic
201 Dor i harg2s
ﬁ""“-"”“'"m 2021). 0. govf 022 kit o i oo ionsumer it o
ta/DOTLETBE4H 121037466/ ré_gﬁ’_'w nesratoTng.
B8 smnmnl Inc, Farm 5-1, Registration
mwmwgmmr—a.nsw.mk? Statemens, at 100 (ul 27, 2021) hirpa:fwewes: L‘:&:ﬂﬂmmwmm
s/ D00 1256028, 64
5000110865021 136647 tm@1 30707-T f1a bt Mf‘:ﬂ—‘m% ater can
Coen Scaonihe, Inc., Form J0-, Acual Roport, :mwn- bbb b (Hat Comtof Power incancies a4 817 varaue surtace watsr 526, &4, 5. EPA, Coat dsh, rige ffuenges.
' Eivlcsalash; soe 4 U5, Wews, A Moves 19 Crack Domm o
B WS Envt Pron. Agency (LS. EPA), [an. 11, 2022), hitpsy
It e epa o faima - pissiong-data; e s comyinews) husiness fartices/ 2022-01-1
Alr Markets .Inl‘l' epa S DI CK- Gow-On-di urs-Coal- s h-t 3
Iknoe), [ .- 8 mllnm Frogect & Earthustice. mﬁl&u
avaiabin ooy piecemeal or atter the-dact 57 M mmmmvwmwmw 2,2018, rev. July 11. 2029), httpe: msc'
44 Sseng.Ind 218-6,20(kr 21, 20213 KY. Sata Do Eve ' EE_;’:"‘*"""""‘”"" Mael Lydarson etal.
Branch to Plant Manager, Hoosier Enengy (Jan. 28, o e o  Title ¥ o Title ‘down o coal ash: ‘talk and tough chokcos, EAE
2021} Doe No, BILLETTE. hitpsfecm idesn in gefea) ¥ Pt mm“ e tafbossy mma.m%
ideplgTid:Services GET FILEAADs 311037084 00eName= A by Tl eracking-dimwn-n-coalash ough-talk-and-tughr A
EI1107758A e N20%an= webAallomintorrupts LinoSave 3 tharmalpah 70 Torn Luten,
KeeL;HY. St Oegt e Cmsar, Porat ocumertation ot : iy oudimr g
il camnows/crypto-misar- nlwwm m-dm
et e . 123728 Mml. e ::suumwumm_mwmmm Santfartie pieadd4-5Eta-B11d-ST5d-BAATONE.
45 Fed. s m;m—" i Catarie Mours, Marshan 6 move it Bcon suners
201 and 203 Transacrions (last wedated Age. 12, 2021), hitpa:f! = e
- ral-svdcrrmat and- e ureas, Toa Block (Age, 5, 2022), hitps: v theblock o5/
o 203-and-203 e ug{usmm- s . :nmﬁm?omm-w-mwhwwm-
11' 2022), nnm.:m-\fmmmu i Mnemteg Sool sources.
0001167415, 'Lhim; 58 US.EPA, Power Sector Emissions Data, B
- DownloadDocumentiabiect sirmarketspower- sector-omissicns-dita; Air n e
1010276501, Markees 4": :feamped cpa. g W e
4B FracTracker Afiance, Status of kesoun provf-af-work i
2022 e e menhﬂw Tewas {fpr. &meﬂ it forerw.
47 » it L competenarth neeth-lausches-
o 61 Wy, Ttk v wfﬂr_: nhee.
i Air Parenit, DEC 10 B-5726-00004,/0002 7, Greaviclge Gomsgute Wornh broases growsd on JOOMTIY dita conler in
oo Title V ir Granbory, Texas, Duta Center Dynamics (Apr. 12, 2022), hinpaslf
- Fomit & at 16 (Juna 30, 2022), httpa:fwwrn. e e s foompu
decny: et -300rmm-data-center-in-
Earthjustice, Press Release: New York State Demies Air Pofiuben W‘mhmﬂb«"-nmnmnmmmmm
rompocts tham powar plants “on the grid” e Citing
o 2022, g 0,
a8 The 2020 santiputicesegh j2022, 2022,
dlr-polution-permi-foe ng-Cryp i [
SperutionCling oty
year ta mest uﬁ:mn»mmmn mn
e s B2 See eg, US.EPA, raste Jmu
o % 2022, "t gl htm: “OnJuly §. IMIW
{Sapt. - ittps: fevew whitohousa gy wp-contont! {rs hostisg arangements with Compute North ta inglude an
upkad 2032 /06052022 Ceypeo-Asssta-and-Climars {lam. 24, 2022), htps e i
Reportp, mmm-enfmmm : Seuthi Gopalakrishnan, faciity soar Granbury, Toxis.” Marathon Digital Heldiegs, Inc.,
4D Strangheld Dignal Minied, ., Form §-, mnun A
W atd, T {July 27, 2021, hy t-l-uﬁ 2002, Btz 725/ An 23, July 18, 2022),
L6021 6001 S04 0 oNT, M‘m— m—m’
marathon-digial-holdings-secures-hossng capacity-io.
ﬂ m—-—mp—wu- s
L] Inc., Form 10K, at? fum ™3 2022), T2 wiars nest
‘ending Dec. 31, 2021), https:fwww sos gofiProcs. ttpac v woncneis e 2022-08-02,
?n. eslgoezngnmm 5 emvircamen :.mw . s (g, 28 2022), b ks o 2072-04-28/
11231 hem; Strenghold Dgtal Meing. Inc. Form 571, as-crypto-company-aparts-hardin-whats-next-for-the-
Rrgiraton Stateoset, a1 4,7 (uty 27, 2071), = o (ot 0. 20200 mmnitos - orver Sehing.
1856028 /00T SA5H0E10 e S
el comnews Tolease/ 2022 /04,0 Cipher-
THE ENERGY BOME How Proof-af-Work Cryptocurrency Mining Worsens the Climate Crisis and Harms Communities Now 30



THE ENERGY BOMB How Proof-of-Work Cryptocurrency Mining Worsens the Chimate Crisis and Harms Communities Now

161

B Seth Tepper L tee (ERCOT),
14 17-member o 24, Lange Flexibie Lasd Task Force. Overview of Large Losd
2021). hitepsy Interconnection Aguests (intenm Process), at 2 (Apr. 26,
IIknois. See LS. EPA, Letter from Robent Hochstetler, VA, Hoosier orphaned-gouth-daknta: -could-§o0n- powes-Ditcoirn- enez: Mmod‘a- 28/
28, 2006], hitps:jf - Anne Asks A I intarconnestiont
nechive eca goujepawaste/neahaz/isdustral/soecialeasilf i Cleart Juby 22, 2022), ppts; Nauesn 5. Mali,
weahypeltf hesier-mprom pf chitcoin= Corote Miners'Eecriciey ea i Texse Would Equsd
muning- Poat, ,A?é‘t
S Kiniodin (last visitod Aug 26, 2022}, hisps: fwww inkodn.com/ mmmmmd-fmm

fopart, : b

"! ;M! e/ e 1';.«“-:' “Egm;;!ﬁ:"mﬁ posts fmidstream-antarpises-c2E_midstream-bitcoin- ‘CrYBA-Miners-in-seas-wil-nood-moro-powar-Shan-houston.
nerily's most socent Integrated w 96 Mauren 5. Malik, Grypts Miners' Efectricity Use in Texss Would

ﬁ!ﬁm'smmmmmaﬂm Somse=Hekdn, vharoll Ceenbes ek, 27, 2022), hetpaslf

5 A PR— 12022-04-27,

(Mar, 14, 2022}, hitps trust.orgitem/ Blackman, imvesters ane swanming o crepto in aas. Can the

resources. mingle bitogin-m| -country-climata. 16, 2022),
it expesure relative to the current porttalia™). 86 Andeew R Chow, Fact-Checking & Claims Abeut Crypto’s : Ry
Form S, - ; e T me—ﬂ'lmlmm-canmm.
1 chmatn- . £

Amendment No. 1 (Feb. 18, 2022),
e fhrchivosfod

‘Sutlvan County, Inide B Bus. (May 12, 2022), s
st u

g -Eaiablish-

i ng-facil

Cawthan, Aboutfit 82 Cper New Crypte

Southem indiana, KYINNO (May 11, 2022), https:ffwwn.

bizjurnals.com/losisvile/inna/steries nows/ 2022 /08,11

by thin-marom; e

Soe Hallades Power Co. LLC. Perieion Ex A, st (Test ol M.

Elltt Batson], Ind. Ut Reg. Comm'n, Causas No. 45691 (Mar.
/_entity/sharoonintdocy

~2011- biHe-00 10801 Toed/

-a484 = erifiod %20

Mmmwﬁwumnwwmnw
bt % 20A gt o0 ales Mallader Power Ca LLC,

Asplication (Age, 11, 2022), MWN&W 1608,
Accaswon No 20220411

MM ﬂnhuuiﬂd 2022). https.fwwn.

theverge.com/ 2022 /7,14 /23206795 bitcsin-<rypae-minieg-
sty bt d-emengy-ln - emrsion.

ener i
fared-) in- 15350750 php: , Underseanding B8 Naureen 5. Malik,
Soivor ﬂ.ml)-w
-the- problem-crus mmﬂm-ﬂm
L] Mimll.mlmm
g projeets, The Veegs (May 4, 2022). M Juty 51, 2022,
com2022/5/4,/23055
wm-—-unﬂu.ammmm of Bcom
Checkng 8 Clame About Crypio's Clmate Impact, Timo
Magazine (July 1, 2022), https:ftime com/ 6183004, for Alt. Finance,
erypto-climate-impaat-tacts, A&
2022), https: fjceatisfeberi/index; mwum
rmwmmm

(e, 21, 2022), htpsfwaw busingssein comynews
home/ 202204200056 6 fen, Crusoe-Enargy- Systems-

25, 2022).
chuci/minieg, map (CREC! hmdwmmw reian).

ml 5; linniped = false; T Hationsl sarginal ensisssons e from is from EPA's Avsided
Hallador Enenfy Co.. Hooslar anneonce agresment ta BOE-Milkon-in-New-Cagital-Led-by-Climate- Technokegy- Emissions and Geseration Tool (AVERT). LS. EPA, Emissian
g ; Ievtoe G2 Vesmre Paars Pepsrot Launet R AT O 2022, i,
mps ata /DOOOTRAPES 0O0L e Ciood KETKBIRAZ Erighey - [ emission rates, 03-28-22.
43T T4TIO0604 5 jex_345654 him (Fobr 16, : Banjamin inars ol 05 o producors cur Mg, Argus Miodia (0, B, . km»\mu-umosw Chemare and
daal Hotoman, Clmate Conunchum, 2021}, httpe:fwewm angusmadia.comonnews 2261031- mp L
EAE Kaws (May 18, 2022), httpa:/fuwvew.cencwssetjutichs/ ibooi-mesers-heip-ua-oil (Sept.8, 2022), nnn-m-mm mmr.r
irnate-conundrum {“Some erypt miners, Btosi s help-va siproducon ot turng. upioacs/ 20221
meanmwhiln, an ncencamed aba ' @ Ropsrtpat wzssom-e-mnnwuw
Last woek. a Kentucky a3, Reutsrs (May 21, 2021), hiy reuters. 100 0o,
minar announced i had signod a deal to bk a 115-MW facibey busingss/sustainably -drllers utcoinminers: o et
pan-BOE-05-21,. PPty e
your, How, ! 91 ELE News. 4
e 5 -
- m?ﬁl.nwmw.nuumwnw 101 ey
e 8121 (Sept. 3, 2022), hapa:furw:
e i, T m&m mwmmmh&ww o - 2072/00,/00- 5027
risgs thery Assats-and-Ciimate-| £, O5TF rbes on EPA's
hessd. itanot o v el "!m’ Mﬂ! e i B s S 4 2007 ot

husnanty passible:’ - . 1 cnal 100 percent Bad? The answer is sa.
Do it cavsa arvirnmantal issues? Yoo ha raid. .. ).

Conundeur, ELE News (May 18, 2022), i

M-m.

using AVERT,

IM.‘(MT m\.mmuw;mmm

coal mine, Inside bad. Bwsiness (July 14, 2022), Mipef|
‘wwwingideindisnabusiness.com/artiches hallador-energy-
coreopena-kex-county-coal-mine: see aiso Hallador

Prrvets Cow, Rotpories to FERC's Daficiency Letter of Jufy 7o
(uty 15, 2022), FERC Dockot Mo, EC22-52, Accossion

No. 20220715-5204, hitps: faliorary. brary!
fiohettaccossion_Numbars 202207 15- imizede falss
(Hallador peovied data om the cancentration ef cosl sanied

WTA (Feb.

John Aguiar, The crude masriage of od dnilling and bitcad

1,400 IbsCOMWh, whils AVERT's national marginal missions.

o nearty 10% higher. Corrent values
AVERT

‘eompetitivensss concerns ramed By FERC),

susith Lewis Mernet, Bitcoin's bntonsve Erengy.
(Demands are Sparking a Crypte Backlash, Yale Env't
360 {Jure 21, 2022), hitps: 350 yala ode features
biteeing-intene-enes

Nassreen 5. Ml

pewer at all of New York state, Blocmberg (Aug. 26, 2022),
https 2022-08-26,

baag-Crypto-rush-may-neod-as- much-power-as-onti-state-
of-n-y {*Texas has some of the cheapest slectrciy rates for
g oo 57

e,
U5 Energy Info. Adsunitration.”)
id

18,200 g dorvopest o 20120718/ LG, EPA, Al
enymtocurreney-sining adama-county-2d-gasy 45, 20, 2022),
-Aning- aa ma-coun| i e :
Acarra Courty, 08 & Ga Inko, Mipa:ffusw.acopn soglcl-sa: P
timdcematicn: Memsa from Josn Hal, Drector of Communnty | 102 LS.
:m Th at & (Jan. 17, 2022),

5, 2022) ‘ttpar emergycommerce house govjuituafdsmosats.
Pt SdCoRov. i ul 2022.05.25%20 marce houss n-| Iid
m+w s e o
Y. Dut of e 14 local povernments tht sespended 1o the mw«mm

:’i%‘“"’

Bouldar, a&mmsmnm;ww
Lackmer, Thoriom . Vishicis (Mar. 2028), hr

Mask rbepicad typical-pasbenger-voback),
Jatte, ™ "
odd coupe 15 USEN

Colorsde
Sn (At 24, 2022), https ffostoradosun com/ 2022,/08/ 20/
il @i -CrypAsCuITency -bitooin .

(Jan. 11.2022), http: {fwwe.cia o todayinensrgydetail
pheide 50838

3



for a Bighar kong:

(mhmdm-u. %M&i
‘maatings/IF/ 32/ HHRG-137-FO2-

13 (Sapt. B 2022}, Witps: fwww whitohouss g wp-cantont]
uploads/ 2022,05,/08- 2022-Crypio-Assats-and-Climate-

. Lciting. etal, The: i .
Gell Presa 3, 1-15 {Feb. 18, 2018}, hitps:fdoiong/10.2138/
san. SIIETR,; Ale D Vs, Bircoin's enivigy consumpnion

Enengy Ros.

2021,

¥ endevestemat
S9¢.5el. 70, 101721 (Dec. 2020), hetps: doiorg/10.1016/).
ores 2020, 101721; Cambrign ener for A Finance.
Cambridge Eitcoin, Consumpnien ladie, heips fjebesi.

TN (Aug. 4, 2022,

that' 141

LT
restsces. In 2020, coal unins were 17,5 percent and natursl
72

115 Gty N, Tonswands. Fl ot
415 (Aug. 12, 2021), tpffwwew. VA (opduind ay 10, BO21). pitpafwmeshicom] R
northtonawands %20 Y e et ot
m.enmwﬂlui 23 2021).
o 12, bacain: - find-a-molution-to-naise:

wa2), nment-and- rtick_T0 2048 0434 11 nc-at 1 bid BockiZbBa8 himl;
pol mwlwmmm Andy Koan,

ki do-repa r-sowor-plantjartich 81032608 a1d8-11e-

BE5E-TIL4teA DEAS0 i

Anslytics, LLC, Tor BUM, Vot 1, a1
22 (Mar. 10, 2022), https: fwww monitorisganalytics com/
reperts/RUM, uate,of, the Market 2021/ 2021 som-pm:

wollpdf.

117 Y.
Water W DEC Porenit No. 8-57 26-00004 /00015,
ety 123048 htend.

118 U5 ERL, Nat T Pofitant DVscharge Elmination

A, 26, 2009), hetpel!
) int-
it Bt sl
Andy Fox, Whar's That Noise? One of worlds langest breon
Eacilitios i foo oud, VB neightors sy, Wavy (Aug. 15, 2018),
/ hat-notse-one-of-workls-

uipment;

largest-Bncoin-luciities-is-o-loud-vbr )

Narmay Council may shut down nevy Biteow mines, T Local

107 U5, EPA J6Fofog 22174, 22.008 (A, 21, 2018}, hitps e thelocsLng 20150821/
itz s govl averlfaveided ot icn- rabed ted- ik oo brandmtsnni o Ll b 22
‘avert (AVERT-based marginal omessiang ralos for 2021 from ““"“"“““' 0, 200L), hiipe furestac e | merwaycouncil-may-shut-down- oy Bitcen-misar].
“usiform snoeky ficansy” peafie). ooy —— "“"" 128

108 structares-at mﬁmﬁium-m mm.mm.w

ung 6. 2022). ing W ey ow-te- mine- bitoein-at-home-basica .
dstacenter -eresk- 12026-1. 129 .
conporation nrin . s i drinking_wanor_facteheot ot 560 .
109 w generaity Stavon C. Chapra, Surface Water-Qualty Modeing, and an pesers, Wash, Post (Mar. 10, 2022). hi
. vevew
18 T Troy bercoin-mis e podlution A
us Bassing, 4, 20000, hteps:ff 130 i
bkl e 131 Lie
26, 2022), Eahing_in 0510 02 /247162 Herdirin, over feaves”, Wash, y
rautars. eolar-indu ~slowdown: of Fishing Turtia Crook, Dubsis Cty, Marald (May 24, 2019), m’“ . mwtn.mnmm

uwwmmmmmwmn-m-

mnmmwuw

hitps: {fwmnw debolscoun byharakd com/spar
ang-dawn-of-

nwmhmm:u.mamnm
Animal Infe. Series: Langemooth Bass (Microptorus asimoides)

s toward fossil-fired resousces because (L) “fossi fuel

imcrasinghy curtaikod or shut down prier b end of i thus

a2, Wty

docs houss gov/meetings/\FIF02/202201:20/1 14332/
HMRG-117-IFO2- Wetato-Wight$- 20 220120-5 D001 pdf.

112

Lewvint.
Minigation Tactics {Mar. 28, 2022), hitps:fewwievitt-safoty.
cemfbloglryplocurency-rining/.

12z

22, 2021), WMWEWQUM. new-

res-aim T Sav e il o=

o &, 2014), f
datacentarknowledge com/archives/ 20141
Bre-bitcob-mine-Oestrops-couipment.

123 Aevie Rk,

P, e
zmumnmmuummu.mm.m

l“ua:wwmm_n&m

rnm Think About
113 Binyumsin Appeibau Vo {uune 17, B022), hetps o com/
Polution 15 Kiting Us Now, N.Y. Times (Apr. 18, mz}.nm# recade/ 231717 H2 erypto-term-ust-cabiius-melndown-crash-

e 2o/ 2022 /04 /18 opinicnuir-polltion fosad-
mnw?yﬁﬁi

insurance; Levit Safety. eur Cryprecurroncy Mine With
Thees Fire Tactics (Mar, 28, 2022)

SryptecuTancy-misa-nalse-hamas-n]
152 Brian 0L Stockman,

artici g1mrzb—1mmmmnw
L188 Pob Hacktord, Tough guastions abeut Novth Tanawanda
erpprocurrency faclity, WRGEZ (Mar. 18, 2022),
local sormgiainti-contnuc-about-noeth-
tonawanda-eryptoturtenty-fach ty-crie v - 30940k
Tand-45dd-abad-ZhG5AAAEEAE: Rick Phaiffor, Puble woight
non high 2B, 2022),

i
#5b0763-0u1b-110d" u.n-
mam—t Pacgin wha Ived closs 1o tha minng
‘tucibty complained abowt the fucibty's nose mpaces).
134 Vipal Monga, B9
Giant Dentiet Drifl That Wan't Saop, Wl Steest Journal (Now.
12, 2021),

s crivos-noighbors-nute-giant-dontist-grill-that-won
- 11636730604,

135

ork teewn, MIT Tech. Review (Apr. 18, 2022}, httpa:ff
2 18, EEz)

bsin-cryptocerrancy-<ryptomininy 2

136

Gospobtics. Econ. and lavestments, CFA Inst. Ruch. Found.,

a1 200 {Apr. 2021), w-.M-wum :;n.im{
oeeu-amm ies-full pat;

bevitt-sadaty) rroncy-mining).
124 Tumer Wright, S Bif Digital hosting partner's Cryphs miners go
and fie, 20, 2002),

h s e/ h-bit- partnes-
rerputi-meer-go-Hline-aer-espled gn-and-fire

electronkwaste problem,
ct.—ah‘l»mw 1, 2018), https: ffoon acsomg
anvirenmantsustainabil ity/B ftooin-posss magr-shctron:
+ Ecenomc Times, Bitcon.

6391133,

THE ENERGY BOME How Proof-of-Work Cryptocurrency Mining Worsens the Climate Crisis and Harms Communities Now 32



163

137 span, 151 Ky Energy & Envt Cabinet, Eneqty Affordabisty, hitos:ff 188
m:mzs emn) numwmi see. En e L Mordabdiry Pages) Missouban
haweser n-JEDLERLE004 dafaui.aspx (-Whde B Chpr. 4, 2010},
Mmhl«uhmm ¥ 16, 2022), hrtped Brices. ty-adop rgoncy- groon-rogulations-
asice-tant). thi and ETYEACUITACY- DDAt BTaebiTa-b2bT-
1o5 o e 1ot £443-0.67-82230621066 him: Davi Erckaen, Biteon
oo, medicieg, of other casentials”); Esly WSAZ minig, plang S SO-mafanatt dara center
ek, WSAZ (Jan, 28, 2022), i Poison, Miasculisn {Jun. 3, 2022), b
b biosin-erini ~for-
(=g Bl plaining that Kantucky Powar meogmatt-data-contor-in ticle_Bda lad15-abtl
Bocha-B166- 3240606490
22 The ondt 168 S, 0.2, Jacob Elkin, New Sabin Centor Whito Paper Assesses
Fessnd, (Mar. 14, 2028) the Nt Terk State Exseutive Branch's Authonty to Erset o
Bitooin-mining-US ¥ ind
orablem, 176 R Consare & Rocycling 106661 (Dec. 2021), 102 & pro, Coal Canter 21.2022), httpe f
it fuwew scienced - bloga aw columbia.edaflimatechange/ 2022 (03,21
1 =authar. (Mar. 14, 2022), hitps: flongreads. trust orgfitem/ ew-sabin-center-while-papes-asa st -the-new-york-atate-
. count . emetutive- beanchi-suthority-t-enatt-a-mee dlorium-ga-the-
140 u:m.&u:)uuum fons of wite 157 ten . permittng-of: consclidates proaf-ol-work-crypRecursmey
(.20, 2021, M f Mmining-fachtioy.
L1 _Eaam%a&
e e Pt oty o et e S o w0
Bitooin-slectronic-waste-monacef. e, 7. Uiinies {Jan 24, 2022), h ditehen
Sltnt etk wishe mostn) 20Z1). hizga:ffvwem cublicpower rtfperiodical/ticie] fessuchyun-public- posei-ch,
141 Alex de Vries, Bitesinemi raton- add- flenble-lad-n) area. ta-pul umuhwﬁmm wmw&w
154 Towns
e SSRM.at3 e ... Crypho:
y (May 2021, last updated Aeg. 2022), hitps: fpspers ssm.com/
rect comscienceartick/bs) o erpsesn oo
MTI'I‘MI;IMMI x Iy papers et =3778720 power
. 155 M a1 5.
142 Cherokes Seout, Landiil cracking derme o feam’ from erypes
2028), 156 for 10 Establish amqunts of power for orypao mising spantions 7).
ol dfill yptes mining 171
o Customess, at 5, kasho Pub. Usl. £21-87
ypes of packing. M.a.m.nu% Filaroom/PublicFiles/ Change, Missouri Law Review, 413 (2020), heips:/fscholarship.
ELEC/IPC/IPCEZ1ST, i 11104 Applieation pdf_ wmissowisdufmigvolBSfes2/20/.
‘compacted with our compactor“}. s e (RUS) o
143 Far gxampls, in Idaho, ivvestor-swmed utlity Idaho Powee 168 a1, Jear
owested 150 Idshe Powes, Maha Pub.
sl £-21-37 (Jun. 15, 2022). hitpsy Ass
Idahs Pub. puc idaho gov/ Fileroom/PublicF iles/ ELEC/IPC/IPCER! lender.
Wi Cormer'n, CascFiles] 20220705 mal K2OAppreved K20 TariMla pal. howavar,
Establen 160 Idah Puss Ul Comen, Crdes i TS425, 316, Cats o, rather See16USEA
311314, Casa No. BC-E-21-27 (Nar. 2015).

eoeu.nnm-.r%s-wwmwam

i 1 11104 Aeplication pdr; see sisg

Explasive Grawth, Tha Vorga (July 14, 2022), https:farw,
23206795/ bitosn-crypto-

thavarge.com/ 20227 141 -mining-
dostricny-taxas-gid-norgy-bis-omissions ‘Unioruunaaty.
the iata for Buildng out all this infrad rusters sre sfen passed

nuthed Bmekng at crypto mining meght demand.”),
144 Haurson 5. Mak &

1PC-E-21-: W[Jll\lﬁ mh idaho.
PublicFi 02206155 inal_
Order_Ne, EHEEE

161 mmuww at 2, idaho Pub.

5. wm bt
/F: PCi2137,
mmmmmmao
FRocensidaration pdf: Ethan Howland, Geodlitmie

o Pewver's escriminatory’ rate for erppeveurrency
mising facdities, Unikty Dive (Jel. 7, 2022), htgaf

173

Charge, Missouri Law Review, 415 (2020, hetps:fechal m
law.missouri edu mirfvoldfiss2,/ 20/

174 Jim Cooper, Policy Essay: Electrio,

2 on Legis. 535, 352,

Tawas. i ahepower

Rugios New Costs and Strains on Shaky Gd, Bloomberg o rateB26 724, Katelyn Worbeod, 176

{Mar. 15, 2022), hetps;/fwmw bioomberg.com/news, ¢ 5t Business 11, 2022),

ar 031 man-in-teatriky - 2 hittp:funn Bizjosenats com) losiay y

and-straien-carshaly 3. 2022, gty DSOE0GH iringhtse. A4l this
145 US. Exteen-y 0 s wiiting. tha Morom sale is 4 subject to FERC approval undar

The 182 -
Energy limpacts of Blockehars, st (Jan 17, 2022), hetpesl) 3 Prapased Tant Rgarding Large Perwer High-Load Density Ca, LLE, FERG Dokt o, EC22-52,
ne oo, {Crypte Mining™), Diroct Testimany of D, uf u':'

M%Emiqmmmmnm OI%20

winter, Pres-Regublicas (Mov. 13, 2016}, htgs {fwww,
newsfminieg-cporation:

iul 20, 2022), Ark. Pub. Serv, Comm'n, Docket No. 22-032-TF,
o apecearvices infofpd/ 22/ 22-032-TF_ 16 Lgdf.
163 Mat13.

‘cempany ivesting milions i Paducah, WEILTY
t-lnﬂ 2021), bttpsfwwew sl v comyfrarws/consumen

utibty-eom
Investing: milbons -y S

- 64 & #alia- 1490502567 i
oy farticin_Schiichdd- 185 Dieer st 7-8{Jul 28, 2022), 178 David Zocller.

‘Bebd-Oad1B0ET 535 MmI. Ak, Pub. Serv, Comm'n, Decket No. 22-032-TF, htp:/fwww. Kentucky Today (Oct. 6, 2021, hites:[fwww kentuckytoday.
147 it 22/ 22-032-TF_17_1p8. ‘comfstate betoain-mining-compasy-plans-paducah-txpansin

A negy ani(Seet 20200, 188 asticle boaBlaoZG-ToeT-5004-b703 G264 OMZT himl.

g ffvwvew scoes.orgfsiten/detault/Honlodt K 2006 pof. at2, 5, Us E 179 Haurges 5. Texas
148 K, Pubs Ser. . P 20, 2022), hinpay Bloombang

Elec. Covp. &N m 15, 2022), WMW

Construct a 161 ¥ Transmission Line n McKracken Cty. Ky, docume 0120, -ie e kL8

Case Mo 2021-002705 (Jan. 14, 2022), htpa: {psc ky gov/ pd, M‘f_“

1l f.

sodes,_vaultjorders 2022/202100275 (1142022_01.pd =G 20 2008), 180 1.

149 u;lc;ms--.am‘m\n.uu.hmm Tantf Filengof I 2/ 20220120,/114! HHRG-117-IFO2-Watate- 181
w. Hirght SO00Lp, Unitios: , 2022), oomi
Casa Mo 2021-00282 (Dct. 14, 2021), hitps:pscy, 2 20MRGLE0 SO0 48 m-w':":\::ﬂw : !m’:ﬂm
pacsct/ 201X 20Ckses 2021-00282/ /20211014 187 Pubilc povear T-pubibe- powes-utilities-24-01-2022.
3 higher rates: ML PSE, Am. Public Power Ass'n (Mar. 16, 2018), rputibe-pemes uilhtics 2401 2022
hetpsfwww. publicpowes o ocecal fartiche)/pu blc-power-

150 Ky. Pub. Seev. Comm'n, Applcation, it e Flec. Appiication charge-cryptocurrency-hirma-togher-raos-ry-pac.

4 Ry, Powor Co. for an O, Approving s Ca.'s Amended = = =

Tanft E-£L.. Cass No. mmluw o, 2002),
httpafpac ey
n.pet.

THE ENERGY BOMB How Proof-of-Work Cryptocurrency Mining Worsens the Climate Crisis and Harms Communities Now



182 Provided by Fessd Fres Tompking. See aiso HY. S2ate Senate.

Jsint Log Buget
o Envt'T Conservation, st 2:31:32 (Feb. 1, 2022), htwpa:{fweww.
youtube comjwaichye HaS5hgaEqMMAr=E002s (Hew Yark
‘State Eregy Reseanch and Developenent Auther ty Presitent

RSN BT nEwW -G i SeppOr e~ Ca-oher -
EryEtoturesty-minnd. In contrast, Faer Lakes rofions seiving

oot

187

tourism. This genaratns 53 billon into New Tork's sconomy

Gilkbrand, Legslation

M.mnw.mw.u.m:.h <f e,
lochnaogneviewcom 202204/ 16/1040 !%"‘
mmﬂ O fown. n

Plartsburgh “recalls ane peospecior calling 10 soe if he could get

KETX (Mar. 28, 2022), '} 2022/03/29/
brenhas-offcials-di thair-abit

wstain-energy-demands-that-cor A

1 said, “Eatuse me. Thas 162 dosh S
major sning appbeaton ey wosk” ), 7, 2022) j2022/02/07F
15 i g Ery -Gy
MMI\’\ECPIH 16, 20@2), bttps:faww ioeus.com/ 199 &
mm re-t-why-geath-tetala-fram- mﬂwm Tmmmm' h\.m??}.
-Hw-“m-udv - FRU2TT - T4d0-24 38 abide-
HROFIIE Joc

184 Chres Stipas, New Roport Detats Impact of Winter Storm Un
o Temans, Linev. of Houston (Mar. 29, 2021), hitps:{feh.eduf

country-climate. soe also Iger Makarov & Astonette Schoar,
Blackshan
Risch, Working Paper No. 20996, at 4 (Dct. 2023, LT

Pases Key Committes (Mas, 12, 2018}, Mtpsfaww. gilibeand.
brands-lgsiaban-

pamste-hoy-commities; Eeonomice,
huu of Visators s New York (20150 httes ffwwew .
20Center Cuford¥%2l
Lakes-2019-NYS-Teurmm-Econmic:
h.m.somm

Imj 1] Econsmic impact of

i New York (2008), hitpa:/fassess. simpleviewine.
com/sisnpleviewimage/upl
NYS,_Towrin 18 Fi CUENT Z98d3eee-

IOBA-4 351t -2 TR0 pat.
211 Adam Willis, Large-sealy crymte mining data contor glanned
In Eorum G 2022),

wwewnbe s ez fveww inforem.com)/ busisesslarge-seak-cry pio-mining
m«:::hmmmwmm -hobity- Edf (“The 1o 10% of [eryptocurreney] minees conarol data-center-sian ned-torweatern-narth-daes e oil-patch.
it o a1 1% (3 N
185 Tech ethean o ol mEes
g;mw e . 200 B Estm, e 219 lan.17.2021), M
data %
Scthchain ine. Form 10-0. Gt Repor (g, 23, 2021, 21.2002) epuhomeimaticiy somfronfentsfesnticy] 2
e S677790); Fortan, F—
o 201 ue - 213 Pia Singh, Vork ssun
mare money seling pawe than minig cypte, bt {ffortena, 22-24 (Mar, 25, 022), hitgs:eorpuschristilogtar com/
wmmwumwm g ey View asr TM e FAD L0675 750AGLID= 10047 135-0084- 2021). bito faww.cnibe com/ 2021106/ 24/ bitcein-mnars-
Sectiic-gra-soay] ey bours,3pot A10F-ASCO-DACEEAAZEBAE: peo aes City of Corpus Chistl, Mocked-ta-upatate-i then-it-
numommmu—uuwuwww ‘Ageeria Memorandum re Disannesation and Amendment m
at 2 (Mai. 3, 2022) brgalf 214
P 4 u i asho M FAID= 10ESG00140Y
- N ! sean e O<ETUEEAC 0077 4103-753-T8020ETE14D  Homweer
il forogo
mmammmhu 2022), hispa:jf MIT Tach. Raview (Apr. 18, 2022). https:f
oot A5 e $70,501 508 aver a ten-year s 1049331/
Veau-Later- KTC-Ac e e o o bitzzin i
Cyrtha & Gevongs Mitchol Fownd., Repart: Never Agasn: o fo Aprcament inthe sty e ). 215
3,2021) 202 City of Conpust ot
ttpafogmt.oe/blog:-entry4 36, REPORT- %67C- Never-Again: o ;
u: ! gl Py - a3 (an. 20, 2022}, https:fJunargrcommarce house.
How-ter prevent-another-major- Texks-electricity-fai frui - + = sitesjdem, 0 hause. ments/
187 ERCOT, AC-BOF7-4198-B756-730020E 18140, RDeNZO I Wrigh 0% DL 2
aﬁlmwm:—m y_; 2“7 218 Duviel Jeans, Duta i e Dark: e Bt Tock Secratly
SARA, WinmaSEE1- 25 3. 20z1), Fortes (Aug, 15, 2021, hitpeffovwm fobes comiaios
T blackours dring severs winfer weather, even with new rad hu /1 - dark-how-Big-bech-
] davidjeans/2021,/08,/18/datiri
oveparations, ERCOT estmates show, Texas Tribune (Nerw. miners Sous-ferd ating 0 e~ BO0-nullan - t-Breaks-for-data-
20, 2021), Mtgs furvemsemstibuns e/ 2021/ 41/ 20/ asarinn Giswanni Compiani,ane of the co-authars Lﬂw—
e grid greatwintorgatimates) . - - 27 :
1858 Naurson . Malk, Texas crypto misers could regube a8 misch AN, 813 (Aug. 2022), ssm.zo
M.mm':.m --.Mmmu.‘gm.w chmasstract, !.sm%‘”‘“‘umm (Mar. 14, 2022), htpscfflongrands.trust.org e
nmy.m m’“ E 204 bitcoin-mning- ! country-climane.

160 ERCOT, Fact Shoet (iuly 2022), httpa s crmot comn o)
Sees/2022/02/08/ERCOT, Fact Eheet ol

100 Haureen 5. Makk, Texas erypto miners cooid reguiee a3 much
28, 2022).

Uniities (Jan. 24, 2022), Wttps:fwww.fachratings com/

restarchjus-publ mw
o public-power- utibtes-. 1-; A

205 See Ky. Pub. Serv. Canmin, Case e, 2021-00282, In re: Elee.
Corp. and

/20220826 trxane

161 33 haad facter
5.7 TWhper year.
2021 was 244 TWh. Soerce: Energy Information Administration,
(Last

acxassod August 3, 2022).hetpejmawsia goufoecircty]
datafealEl/

Enevgy Corp., Oeder at 12 (Oct 14, 2021), h%f
pecsct/ 2021% 20Cases/2021-00282

206 Ceore Sentific, Inc, Fanm 10-K, Anncal Report, 31 11 {for

et ending Des. u.wm:.m%;
ta/ 1RIG34L, 119312522088850,

426807 6d 106 Mm.
207 In #s Form 10-K, Marathon offers that s stock value of §3.1

182
Doc 5, 2021). /2021/12/04bitcoin- e m-;.‘:;...r
e sty thene-fong L] ] M atl, mn&wm—.mn nmm
niml. e

183 Tech Sweatheart ™. .

Dealwieh 223 (dely 208 Ine., Foem 10K, e

21 2022), Wtk v Leehtrar) itea

e e T )
it teitter comy 11231 Mm.

sleomndorieg)/status 1261368657 9162341128, [T

e — 206 Adex Brown, Stas

164 Haurees 5. Malik, Crypdo Miners in “Appn Inside Ind 11, 20223,
give 30, 2022), fhrscies

20220090/ 3 .an: ¥ - -:llnl, L

195 fd.

THE ENERGY BOMB  How Proof-of-Work Cryptocurrency Mining Worsens the Climate Crisis and Harms Communities Now

218

min (ge. 25,

2022), 'lm-#‘mmunmmmuuunmmm

eauncil-survey-confinms: in-
mFmd-%ﬂwﬁ.

219 Launig Clarke, How do we solve becon's carbon
problem? Guardian {Jas. 30, 2022), https:{www.
wﬁﬁ?

ins-carben- problem.

220

At Fnanes,
Berhmarking Study, at 13 (Sopt, 2020), Btps: farww 5.
i

mmacu
publicat i-gobal- tudyf.



221 the

233 #46, 6., SEP Glbal, Probiematic

For exampie,

facibty a3 & “sustainable enenfy source” and cites the average

Mmmmmcmma awa.

m mmrmﬁmmm.

242 o it
anwmtwﬁmw mnmﬂ:
sssets.ctfussa B cSLTXFF mIITET

f the grid,
.
234
:‘"lllk ! . 24, 2022, ool
» {May 14, 2021), hrips: ffwerw prmewswire.comjl 5/
:wn ;w-w:-ﬂ?z‘ oo 20 sl Biliom-miengoperaiantabo-
o8, atter %2 24 - Simidary, in oarty carbon-nestral-in- 202 1-and- 301291782 hem: Puter .
san anneunces s “commmant-or s “ming B e s Tl B s iy o s 1,302 it
. el Bitcon Minig: Bu I ¢ Gnly Window Dressing ™. =
Waterheat Onin {Aug, 25, 2023), g watestoatarine. funne 15572
ety g Qs /202108, 8 proniigovous wiltsrestwiivatay: 243
huspuff a it Abdant Cho 2021) hetpe:
irmarmthond wedow. 3 mmmmxmmmwmrmm
now-domingl Tocbed 121 D001 3 Te03 104/ BCEL W

TaBthon-digal-hold IS AnfrunCes-iNtemt-to-tikaition.
[Howeves, e miring company 1 served by & coal-heary utiby
Tail Puwes.

235 HED, Carbon Gifsers: Lase Week Tonght with John Ofver.

(hug 22, 2022), bitpeprossrosin.

.

‘mith Feets- laat-week-1onght- 244
plantin o Sontond_antity TIER Y
‘Compute North in Granbury, TX). 7 Cantru for 8, 2022), htpe:/fwww.computonarth.com/nows reloass/
222 Amgol LLE, 2021 Su iy 16 (g, 18, Econs. & Polcy. at 1 (Nov. 2021), hitps ffwww s sculy/ com) SE0mw-tior-O-data-
Susckehain seainabiry Bepert, ) thaminatitutejw-contentjupizads) 201 /L1 working- ‘Contor-co-locatod-on-west- X
2022), hitpsflasserswebaine-thes com/B1E1 TeBTEce 114131 i e comir-co-located-on-west-texas-wind-farm/
76168, 2684 84! KPOZ02IN20 estETLEeEyta . 245 Form 10-Q. Ju
ZOWEE. 235 Formors o ockchalersbld aler ecking, st o5, A 30, 20:22), bntgaffie maruthoedicom/ptc-flingajal-sec:
223 idatil flings contont /00014 83152-22-02 1706/ form10-g ham,

224 Id atd, 7. For

Mim Forbies (Aug. 15, 2021), https:ffwvew forbes.co

--dm-mmm'ﬁ?lﬂm—mmmm

af-blockchain-

Abztat Rathi & Natasha m Tha ifggest Crypte £t to fnd
7,2022)

246 LS EIA, Form 800, 2021 Early Reloase, File 3_2_Wind_ ¥2021_
Early_fisloase. hitpa ia,

GaBE020ZIER 2ip.

Markets Advace; Green-E Prices Back O, 387 Glebal

MMIMW (Aug. 28, WW
g sghtaflatest rows: hoad

st o rticlos/ 2022-04-07,
Wmﬁimm—wml-r
Backfiring; Justine Calma, Crypio Can's Fix Carben Gifsets — But

mmmvwm The Verge (Aug. 18, 2022),
202/ TI0254

247 Aug 29,
2022),

248 L
Clgan Campus In Fort Stockton, Taxas (Sept. 16, 2021). hiwosyf/
ay firse-

chean-Cam pus-if-fort-siockin Y
rable-oner gy 2 umwwlu Crypte- tokens - adam- nowmann wework. 249 L
prices-back-ofl-60107 62, 237 Se00i. ity
2 whudy for wel - 21, 2021), bt 202), hetps: e utiVydive comnews
evver i deande. Kris R Vearapoots & Willam DD baeselesr, The waty begsia-misi aaktion- boxag-cxepands-industyial-demand-rospoest- o
B curtadme: - Rl Gold, Biresin b the A
25 ety the e e AR
/10.1016/S0360-5442(00)00029-3; EPA (g, 2022), ttps furwwn tomssmashly comnews-politics] 250 Rubert Walten, Sitzok minig as 3 g
stateair sexas-Bincoin-miren,  Nic Carter & Ross fesores? s complicared”, Uity Dive (Feb.
Stvens, Bircoen Net X 17, 2022), Batgsfuwwnutlitydive com nows|
US.EPA website-fled com/ 5146 11526466 20050108570, 615 g nphcabed 617606 /.
Gacwracion Tool (AVENT), hetpa:fwewison gofiven. G 251 US.EIA, Ao
228 R " Kghtsen une 1, 2012)
arda dotalphgrhd 6510,
Aas- pen and 252 ushwuimmmm%!
‘Smangy oefoafuctiitostachnokogy-dovelopment/
yateem, nization- and- ind-response.

238

. Managiegd
s com/infomued) Pages |

‘eperations of the nuclear plant. Theretoos, the emissions tat
e aré by | ‘ fthe

g farvew.catse comfinfomed/ Piges
MansgingOveraupgiy g Based on Januasy — Jufy 2022 dats.

18 plast akone.
227 5 L

3 factor for
one year is =15 millon MWh (200 MW * 8760 hours * 0.85).

Ciimate Pobicy (Fab. 14, 2022), https: v pnas crgfdoy|
fullf10.1073/pras 21 16632111
228

20211 CAF0

Managing oversunoly, i few s comfintormeFagos/

NamngOvrupos . IS0 Proston g Cutimes

st enthy. it fmw caiso com Style X 20Ubraryjcsise]
aonshiyco.

Det. 7, ml!.

%‘_—me

Data=2021 (last visitod Asg. 20, 2022), hito: Fawwcal

253 Ironially,

ierTeghion.
zs«lm e
L 2022 and July 13.
-Wmuun&em muhnmnhl’nnuf

of May. See ERCOT, ERCOT tatues Conservation Appeal i3

Temars e Texss Businesses (July 20, 2022}, hizps

‘eeeot com ey releass Pd « D00 30206 - Sct5-dbile- 131+

Frto2bo0128f. ERCOT, REVISED: ERCOT ierues Conpervatien

Appeal to Teeans and Businesses (July 13, 2022), hiaps;
com e release s 1HL0 B Tadd-

u«n‘m__ﬁﬁ“ ‘3E81-aT b 1015EE4; ERCOT, Stansment by Erectris Refiabiity
capacity-with-new- 200 me-danton- mm} . ware 11 M:‘:l.hm whese: wammmwmo«wﬂ
ez 105,
wrmuum um#ﬂ o
Archivasfadgarjdata/ 1030 mﬁmmmaun{ under 155 255 David Pan,
26EITEa10k hm 241 ‘Yaojin Sun. B e Rigs Duingg Texas Heat, Bleombent {Aul. 3, 2022), Mtpacfwww.
230 o at 8; Tenn. Valley Auth, A 29, MEFg 3(Aug bleambsr, tiches/ 2022-08-03/ bitecin-mingr
privey preirrm iy 7. 2015), oo/ 10 2138 asen 3435572 e D
231 Cors Seientiie, b Feem 10K Annusd Reper, a1 6 (e 0 Arcunces el
pear geating Dos- 31, 2021), hey fdoce, Frodustion and Opevations Updates (Aug. 3, 2022), https: !
107994 11901 25 2 0 HNE5D, W riotsloskehain 2o - fhved -
T it blochzhaim aru -20.
Eilockchain, LLC, 2021 Swstanabiity Regort, at 6 (Aug. 18, st

232 Argo|
2022), hips/fassets website- Mot com/61817e6 2814131
TEF1EH/B2004 26 e d 84! RPOZO2INZ0
Sustanability % 20 Ropcrt % 20vI % 2OWER pdf .

THE ENERGY BOMB  How Proof-of-Work Cryptocurrency Mining Worsens the Climate Crisis and Harms Communities Now

To Shut
Down and Give Electrcity Back to the Power Grid, Fortuna (July
12, 2022), bttps ffortuna comy 2022 /07,12 ftaxas-bitcsin-
Mirears-paid-s hut~tows: powes-grid-shectricity-blackout-heat/.

36



166

258 See.ep halping 265
CHBC Vo (Ape, 1, 20E2) (“Thers kasn't Boen any
{Bec. 5, 2021}, httpsjwww.cobe com 2021,/ 12,0 bitooin-
me-| ad-ehoctric-grid-ted-crur-ay faunder of
ﬂg‘um ‘COMMI 10 Buying & CEMAn amount of power,
and o sl "), Wt ffurvvss van coon recede/ 33005403/

nhdl ata profit # the grid demands it."); Nawoen 5 Mabki

Straing an Shaky Grid, Exoomiterg (Mar. 15, 2022). hitps:ff
‘s i 2om newsarticies 2022-03- 16 erypte-

%ﬁmmum@ Furthor, standard
anengy equirements will not be sufficent. As th

See, &7, Mamaios, News Intel

= e e Mining Chip, Blockstals
U (Ape. 4, 2022)
i oan’ ] aformer C g-chis
powar New e
Galuey
i il lls."); Oiital 18, i

Chris Tomsdiesion,

iy 15, 2022}, it fuww.
nis i

1 php

rypto-sriners sflen brag they casshut own in five seconds

'make woluntarily ‘saving tha grid"kees attractiva. Misars ara

267 Algx do Viios, Renawabdo Enevgy Will Not Salve Bitcon's
Sustanablity Problem, 3{4) Joue B33 (Apr. 2018),
ect comyfscience/artiche Rl

tpa: freww.sciancedi
5264243511930087X.
268 Raynor do Best, Bircod mewo'

‘creatire an additicnal cost”); Sabrina Toppa, in Texas, an influr

St o 2% nmmu
LI PR LT
ThMM-uMJMM—-\—w-I i fact. the Istest data from Statiits finds
ryEaanawesfin-taxa g thi-influx-t-crypte-miners-may-maean: m:mm 4 eual o 2,188 50 LWh o energy,
Mmmmmm| 148,63, By
‘electricity grid may S0 1
na and 147 millin VISA transactioss (2,188 56,/ 148 63 = 14.72°
100,000 = 1.47 )
SAP Glckal (May 4, 2022), hitp; 000 LAT i)
‘markatintelligoncejon nows-in tost-naws-hosdlings) 269
- -ca) T A ——r L
autatiens-BOETIZSS are grewing that the ¥
iadustry could be usieg 270
13 Mg, Am. P Jun 2022),
Th (9249180
1. 2021), Witza fwen coegn.compolica/unicieftemas- 273 546 &2, Chelan Cnty, WA. Put, Ut Dist, Cryphocurrency Zovsng
Wﬂ!:!““n!m—! Sing 1657577 L i, & Pranning Biscussion — UPDATE, o
. reach-on-cryplocurrency.

$1.58 this yoar,

o B S
ey - M et Moo - .

; Missoula Eney, M,
Reguiations (Feb. 2021), htpa{fwww.missoulacounty us/home/
/T2RT0/6ITABO5TIITIETO000,
wdor

[Energy Inst. at Hass (Mar. 21, 2022) (emphanis added),
I tha, e, 1,
Srppte mining for- s more-stable gy

2022, an Shde 8 {July 2022), https:fbincoinsini
wﬂ%‘w
Prosontabon -G2- 22 -Presantabon pdf ("Bitcoin minng ongrgy
s 15 ondy 0,154 when companed to tha workd's Sotal anergy ")

261

. KWHI (Mar.
a.m:.ummwmemmmm

-t : Long. No Commercial Crymto
mwmwmumma am)._uﬁp:

allowed: Aobert C. Peck ef al, Ordinance Pronibitng
Cperating in Clxy

industiy, hesting, covhng. agricultirs, aed cocking, Acsording

oy Iy
25, 2022),

It {fwewrs.ota g Intermation al fidata worid faleatricity]
Hochrichy-geasntion,

262 Andrew R, Chaw. Fact-Checking 8 Claima Abocit Crypto's
Climaty impact. Tima Magazing {aly 1. 2022}, httpsffbma.
com BLAI004 forypho-climate-impact-factsf.

283

Intesnational Energy Ageney (Hov. 2021), hitps:(fwew ieacep/
Eperty/data-Centres-and-data-tarE o networks.

284 Jebvas Asl "

w-im!ﬂl}d ot Indes.

of motile Commumearion; | and ecomarmic
perspective, 49(8) IEEE Comme'n Mag., at 55-62 (Aug, 2011),
it ffiesaplors ioss ardidocumant/SOTHALE.

bans-
High Enargy Use.
Zoelng Codo Changes, Niagaes Gazstee {uly 5, 2022), hopa:jf
wevvos niagarirgasetts comsnewslocal news/suscil-approves
&WEW GubczTe-
food-1 hterd: Andrew Sullives, Lansing

Miming, Ithaca.

coen (Feb. 10, 2022), uuMnmaMnuw

fanging-purues-1ning changos-b-prohitst-crypto-minng/
articis S105#T0-H0cd-110c-aTbd-1 R0 204 bR,

THE ENERGY BOMB How FProof-of-Work Cryptocurrency Mining Worsens the Climate Crisis and Harms Communities Now

36



167

X o SIERRA
w CLUB

March 7, 2023

The Honorable Senator Edward J. Markey, Chair,
Clean Air, Climate, and Nuclear Safety subcommittee

The Honorable Senator Pete Ricketts, Ranking Member,
Clean Air, Climate, and Nuclear Safety subcommittee

Dear Chairman Markey and Ranking Member Ricketts:

I am testifying today on behalf of the Sierra Club, the largest grassroots environmental
organization in the United States. The Sierra Club is committed to addressing the threat posed by
global warming. In collaboration with and at the behest of our hundreds of thousands of
members, the Sierra Club devoted extensive resources toward stopping the construction and
accelerating the retirement of coal and gas power plants. The Congressional Budget Office
estimates that in 2021, emissions from electricity generation accounted for one-third of all
greenhouse gas emissions in the United States, making decarbonization of the electricity sector
absolutely essential to meeting the United States’ commitments under the Paris Agreement.

Although greenhouse gas emissions from the electric sector have begun to decline and we
are beginning to see a massive deployment of renewable resources to replace retiring coal plants,
the rapid growth of proof-of-work cryptocurrency mining threatens to slow and even reverse
these trends. About 38% of all crypto-mining is now estimated to take place in the U.S." The
greenhouse gas emissions associated with the sheer quantity of energy consumption that is
inherent to proof-of-work cryptocurrency mining has been well documented by journalists and
organizations. My testimony will therefore focus on how aspects of the cryptocurrency mining
industry have, in the Sierra Club’s experience, increased electric-sector greenhouse gas
emissions out of proportion to the quantity of electricity those mining operations consume. The
dynamics | describe are based on Sierra Club’s prior engagement in electric sector
decarbonization. Our concern with proof-of-work cryptocurrency mining, specifically, arose
from observing its detrimental impact on our efforts to secure coal plant retirements and prevent
new gas construction. As I discuss later, one of the challenges we have faced, and which this bill
addresses, is gaining a birds-eye view of the overall impact of mining on the generation mix of
the electric sector,

! Cambridge Centre for Alt. Finance, Cambridge Bitcoin Electricity Consumption Index: Evolution of
Country Share (last visited March 6, 2023), https://ccaf.io/cbeci/mining_map.
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First, cryptocurrency mining operations have provided economic incentives to continue
operating otherwise uneconomic coal plants nearing retirement. Over the past decade we have
seen an accelerating wave of coal plant retirements due not just to coal’s health and climate
impacts, but economics. A recent study by Energy Innovation found all but one coal plant in the
United States could be replaced today with renewable generation at lower cost.? Crypto-miners,
unlike utilities or most large electricity customers, do not necessarily look to minimize
generation costs. Because the energy requirements to obtain a single bitcoin will only increase
over time, and because miners anticipate near-term price increases and long-term uncertainty,
crypto-miners place a huge premium on obtaining access to lots of electricity and thus to mining
a lot of new coins very quickly. Once source of readily available electricity that miners have
turned to is coal plants that were on the verge of retirement, paying above-market wholesale
electricity rates or outright buying plants to run mining computers. The most prominent national
example of this phenomenon is the Hardin Generating Station in Montana, which operated an
average of just 75 days each year between 2017 and 2020.> After Marathon Digital Holdings
moved its mining operations there, the plant operated 353 days in 2021 and greenhouse gas
emissions increased by more than 800%.* There are other examples as well: The 1-GW Merom
coal plant in Indiana was sold rather than retired last year, around the same time AboutBit
announced it would purchase land near the plant and construct a 115-MW crypto-mining
facility.® Stronghold Digital Mining has purchased two waste coal plants in Pennsylvania and

2 Solomon et al., Coal Crossover 3.0: Local Renewables Plus Storage Create New Opportunities for
Customer Savings and Community Reinvestment (January 2023),
https://energyinnovation.org/publication/the-coal-cost-crossover-3-0/.

3 Alex Alley, Bitcoin miner Marathon signs for coal-fired electricity in Montana, Data Center Dynamics
(Oct. 16, 2020), https://www datacenterdynamics.com/en/news/ bitcoin-miner-marathon-signs-coal-fired-
electricity-montana/.

+U.S. EPA, Clean Air Markets Program Data, https://campd.epa. gov/; see also Montana Envt’l Info.
Center, et al., Comments on Montana’s Proposed Regional Haze State Implementation Plan for the 2nd
Implementation Period (Mar. 21, 2022), https://protectaps.org/wp-content/uploads/2022/03/ Combined-
MT-Regional-Haze-R2-Comment-LetterExhibits-2022-3-21_reduced-file-size.pdf.

’ Hoosier Energy, 2020 Integrated Resource Plan—Public Version Vol. I: Main Report, at 89, 98 (Nov.2,
2020), https://www. in.gov/iurc/files/HoosierEnergy_IntegratedResourcePlan_ Volumel_110220.pdf
(discussing 2023 retirement date); Hallador Energy Co., Form 8-K/A, Current Report Amendment No. 1
(Feb. 18, 2022), https://fwww.sec.gov/ ix?doc=/Archives/edgar/data/0000788965/0001437749220
06045/hnrg20220309_8ka.htm (describing sale); Gerry Dick, Startup to Establish Crypto Mining Facility
in Sullivan County, Inside IN Bus. (May 12, 2022), htps.//www.
insideindianabusiness.com/articles/startup-to-establishcrypto-mining-facility-in-sullivan-county; see also
Haley Cawthon, AboutBit to Open New Crypto Mining Facility in Southern Indiana, KYINNO (May 11,
2022), hitps://www. bizjoumnals.com/louisville/inno/stories/news/2022/05/11/ aboutbit-merom-

mining html.
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continues to operate those plants (with a combined nameplate capacity of 188 MW) primarily for
s

crypto-mining.

Second, the sudden influx of huge new electrical loads appears to be a major reason for
extensive new gas plant buildout by some utilities. To ensure reliable electricity, the electrical
grid has to have enough generation resources to meet demand at the highest peak. The measure
of this ability is called capacity, and utilities routinely build more generation than is needed on a
day-to-day basis to meet capacity requirements. Crypto-mining operations cause large stepwise
increases in demand and thus the need for new capacity. We have seen multiple new mining
operations sign contracts for 100MW or more in capacity to be built within a 12-month time
frame.” Although renewable resources are the better choice to meet this need in the long-term,
when faced with a sudden need for new generation resources utilities often favor gas plants. For
example, Basin Electric Cooperative, the country’s largest rural electric cooperative, recently
announced plans to build 583 MW of new gas generation and attributed the need for the plant, in
significant part, to a rapid increase in cryptocurrency mining in its service area.®

Recognizing that this intensive energy usage has raised questions about the viability of
proof-of-work cryptocurrencies, some in the industry have claimed that mining could be carbon
neutral, if powered by entirely renewable resources, or even provide financial incentives for
increased renewable buildout, accelerating grid transition. We believe the vast majority of these
claims are greenwashing. We have yet to find an example of a mining operation on the scale of
the Marathon Digital facility in Montana or Stronghold in Pennsylvania that relies solely on
renewable generation. Nor do we think renewables are likely to become the primary source of
electricity for proof-of-work mining at a faster rate than the renewables will power the grid as a
whole. Miners claim that they can use what’s termed “curtailed” electricity from solar or wind,
that is, energy generated in excess of load. The problem with this claim is that such curtailment
only occurs intermittently; miners would have to commit to leaving their machines idle for much
of the day to truly use only curtailed renewable energy. Instead, the relatively small percentage
of miners that do use behind-the-meter renewable generation are simply displacing residential,
commercial, and industrial customers who would otherwise use that electricity, either from the

¢ Stronghold Digital Mining, Inc., Form 10-K, Annual Report, at 7 (for vear ending Dec. 31, 2021),
https://www.sec.gov/ix?doc=/ Archives/edgar/data/0001856028/000162828022007706/ sdig-

20211231 htm; Stronghold Digital Mining, Inc., Form S-1, Registration Statement, at 4, 7 (July 27, 2021),
https://www. sec.gov/Archives/edgar/data/0001856028/0001564590210 38087/sdmi-s1.htm.

7 Researchers at Sierra Club and Earthjustice identified eight facilities with more than 150 MW load each
built since 2021 in Texas alone: Argo’s Helios facility (200 MW), BitDeer Rockdale (170 MW), Riot
Blockchain Rockdale (400 MW), Compute North Granbury (300 MW), Compute North McCamey (280
MW), Core Scientific Denton (300 MW), Genesis Digital Pyote (300 MW), and Lancium Abilene (200
MW).

¥ Dave Thompson, Basin Electric proposes an expansion of its Pioneer Generation Station, Prairie Public
Broadcasting (December 2, 2022), https://news.prairiepublic.org/local-news/2022-12-02/basin-electric-
proposes-an-expansion-of-its-pioneer-generation-station.
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same site or because the raw materials and labor for renewable development (which are currently
inadequate to meet demand) could be used to install projects elsewhere. Because gas is the
marginal generation resource on most grids in the U.S. right now (that is, the source of electricity
called upon for the next electron when energy use increases), even “green” mining operations
increase greenhouse gas emissions from the electricity sector.

Finally, I want to note that in addition to adverse environmental impacts, the installation
of large-scale cryptocurrency mining operations can result in higher electricity rates for ordinary
residential users as well as other commercial or industrial electricity customers. Increases in
marginal load may increase customer cost, both because adding generation is a stepwise function
(and so utilities typically overbuild slightly before load catches up) and because in a grid with
zero-cost marginal renewables, each additional megawatt needed on an hourly basis draws from
more expensive, fossil-fuel-fired resources. Even more troublingly, in numerous instances we
have seen utilities spend millions of dollars to upgrade substations or install transmission to
support cryptocurrency mining facilities. These costs are borne by all ratepayers and in some
cases, disproportionately so because the utility will also offer the mining operation a steep
discount. Nebraska Public Power District, for example, spent $17.6 million, or 18% of its total
2020 budget, on transmission and a substation for Compute North, a company that provides
technical services for bitcoin miners.? Reporting by Reveal found that NPPD also offered
Compute North a steep discount on electricity rates.'” Because mining operations can be set up
and moved so rapidly, there is a real risk that these investments will be entirely stranded as the
mining operation departs shortly after interconnection is complete. Utilities in Idaho and
Arkansas have articulated this concern in public filings.!!

In sum, in our experience closely tracking retirements and electricity generation build-out
in all fifty states, crypto-mining as an industry is making it harder to retire coal plants and
inducing new gas generation buildout. Crypto-mining’s outsized impact relative to even to its
extraordinary volume of electricity consumption is due to the speed at which mining can scale up
to literally hundreds of megawatts of energy consumption, the relative price insensitivity of
miners to the cost of electricity when cryptocurrency prices are high, and structural aspects of the

932 Neb. Public Power District, 2021 Financial Report, at &,

https://docs nppd.com/2021FinancialReport.pdf; Peter Maloney, Bitcoin mining operation to add flexible
load to NPPD’s arca, Am. Public Power Ass'n (Mar. 17, 2021),

https://www publicpower.org/periodical/article/ bitcoin-mining-operation-add-flexible-load-nppds-area.

¥ Reveal, Can Our Climate Survive Bitcoin? (March 26, 2022), hitps:/revealnews.org/podcast/can-our-
climate-survive-bitcoin/.

1t See Application of Idaho Power Co. for Authority to Establish a New Schedule to Serve Speculative
High-Density Load Customers, at 5, Idaho Pub. Util. Comm n Case No. IPC-E-21-37 (Nov. 4, 2021),
https://puc.idaho.gov/Fileroom/PublicFiles/ ELEC/IPC/IPCE2137/CaseFiles/20211104Application. pdf;
In the Matter of the Application of Entergy Arkansas, LLC for a Proposed Tariff Regarding Large Power
High-Load Density (“Crypto Mining™), Direct Testimony of D. Andrew Owens, at 8 (Jul. 28, 2022), Ark.
Pub. Serv. Comm’n, Docket No. 22-032-TF, http://www.apscservices.info/pd/22/22-032-TF_16_1.pdf.
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grid such that the marginal megawatt of capacity or kilowatt-hour of energy may tip a utility
away from a coal retirement or toward a new combustion turbine. Moreover, despite promises or
statements to the contrary, there is little reason to believe mining will go green anytime soon.

Although we understand many of the localized issues around cryptocurrency mining and
how it impacts the environment and consumers, we—including federal, state, and local
governments—lack basic information about the full scale of mining, the sources of electricity for
that mining, how utilities are managing the influx of load (including by instituting demand
response programs meant to reduce mining’s capacity footprint), or the localized environmental
impacts (such as noise and water consumption) of these facilities. Many of the cryptocurrency
mining advocates who make misleading claims about renewable-powered mining can do so
uncorrected because state legislators lack rigorous data evaluating where cryptocurrency miners
actually get their electricity. The Crypto-Asset Environmental Transparency Act is an important
first step toward gathering this information, toward ensuring existing mining operations are
operating consistent with the Clean Air Act, and toward developing regulations that can address
the threat posed to U.S. decarbonization goals by proof-of-work mining. We urge the committee
to support the Crypto-Asset Environmental Transparency Act.

Thank you for your time and consideration.

W LOM«GW
Megan Wachspress

Staff Attorney, Sierra Club

2101 Webster St., Suite 1300
Qakland, CA 94612

(415) 977-5635

megan. wachspress@sierraclub.org



172

National Coalition Against Cryptomining

The Honorable Senator Edward J. Markey-Chair
Clean Air, Climate, and Nuclear Safety subcommittee

The Honorable Senator Pete Ricketts -Ranking Member
Clean Air, Climate, and Nuclear Safety subcommittee

Re: Support of the Crypto-Asset Environmental Transparency Act
Dear Chairman Markey and Ranking Member Ricketts,

On behalf of the National Coalition Against Cryptomining (NCAC) and the many individuals,
communities and states we represent, we appreciate the opportunity to provide a statement for
the committee's legislative hearing on the Crypto-Asset Environmental Transparency Act.

The National Coalition Against Cryptomining formed in 2022, Since then, communities in
states from New York to Pennsylvania, West Virginia, North Carolina, South Carolina, Georgia,
Tennessee, Kentucky, Montana, Minnesota, Texas, and Washington have joined the coalition
and are urging for national legislation on the environmental and climate impacts of Proof of
Work cryptomining.

Proof-of-work cryptocurrency mining is an extremely energy intensive process that threatens the
ability of governments across the globe to reduce our dependence on climate-warming fossil
fuels. Mining requires thousands of machines whirring 24/7 to solve complex equations. The
more machines that are running, the faster a coin is mined. Each one of these machines requires
energy to run, plus more energy for cooling. Globally, Bitcoin mining consumes more energy
each year than the entire country of Argentina'. In the U.S. alone, Bitcoin mining produces an
estimated 40 billion pounds of carbon emissions” each year. As countries like China are banning

Digiconomist, “Bitcoin energy consumption index™ https://digiconomist net/bitcoin-energy-consumption
* Business Insider, “What are the environmental impacts of eryptocurrencies?”: https:/Awww. businessinsider. com/personal -
finance/crvptocurrency-environmental-impact
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the industry, crypto miners are moving to the US in droves where they face little, if any,
regulation. Cryptocurrency mining facilities are major emitters of air pollutants. And when
cryptocurrency miners rely on the public grid, they can stick everyday people with the bill. A
2021 study estimates® "the power demands of cryptocurrency mining operations in upstate New
York push up annual electric bills by about $165 million for small businesses and $79 million for
individuals.”

Meanwhile, Bitcoin has plummeted over the last year, and the crypto industry is implodin‘=’4_
Bitcoin miners have been similarly struggling — Compute North filed for bankruptey®, and
TeraWulf Inc., which operates a Bitcoin mining facility in New York, saw its stock fall more

than 90% in 2022. More Bitcoin miners are expected to o bankrupt in 2023°.

Communities across the country are experiencing many of the same harmful impacts of this
industry- from unbearable noise, air emissions, huge water withdrawals, enormous energy
consumption, higher electricity costs for everyday people, loss of property values, electronic and
packaging waste, increased environmental justice issues for underserved communities and fights
against a very subversive and aggressive industry that frequently attempts to start up in a
community under the guise of a “data center” or “science center”, falsely promising revenue and
jobs that never materialize. With powerful lobbying from the crypto industry, the individuals,
communities and states that constitute the NCAC are finding it extremely daunting to fight these
miners on their own, and are calling for national regulation on cryptomining.

In September 2022, the White House sounded the alarm about cryptomining when the Office of
Science and Technology Policy released a report’ about the industry’s climate threats and the
need for regulation. But cryptomining continues to expand quickly and widely across the
country. Earthjustice and the Sierra Club released a Guidebook® in 2022, finding that in just one
year, Bitcoin mining emitted 27.4 million tons of CO2 - equivalent to the emissions of as many
as 6 million cars annually. More highlights from the Guidebook:

3 N . -
BerkelyHaas, “Power-hungry crvptominers push up electricity costs for locals™
https:imewsroom.haas berkeley.edwresearch/power-hungrv-crvptominers-push-up-electricity-costs- for-locals/

CNN Business, * Cn pln crisis continues. Here's the latest on the FTX collapse™ https:/fwww.cnn.com/2022/1 1/14/business/fix-

Blon.k\mris_ ‘Expect Mon. Bitcoin Miners To (‘o Bun.krupr. in 2023’
y-2023

White House Fact Sheet, “Climate and Energy Implications of Crypto-Assets in the United States™
https:/fwww. whitehouse. goviostp/ews-updates/202209/08/fact-sheet-climate-and-energy-implications-of-crypto-assets-in-the-

united-states/
Sierra Club/Earthjustice “The Energy Bomb-Bitcoin White Paper™
content/uploads/energy_bomb _bitcoin white paper 101322 pdf
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e Cryptomining has grown explosively in the United States since 2020. An estimated 38%
of Bitcoin is mined in the U.S, resulting in nearly 30 million tons of excess CO»
emissions in one year.

e From mid-2021 to mid-2022, Bitcoin consumed as much as all of the electricity
consumed in Maine, New Hampshire, Vermont, and Rhode Island put together.

e Cryptomining can raise costs and risks for utilities and their ratepayers, stress electric
grids, and flood communities with noise.

o The cryptomining industry uses half the electricity of the entire global banking sector,
and it’s on track to overtake the global banking sector in two years if current trends
continue. The ratio of Bitcoin’s energy consumption to humans who actually have
Bitcoin is extremely high.

e Proponents of cryptomining claim that mining is spurring new renewable development.
But clean energy allocated to cryptomining doesn’t actually do anything to clean up the
grid, and there are few mining facilities that are building renewables to even power their
own operations, let alone send power to the grid.

While NCAC applauds the introduction of this bill, we are concerned that it doesn’t go far
enough- in that miners using renewable energy or purchasing carbon offsets (or even those using
landfill emissions or fracking sites) would be able to claim they don't have carbon emissions to
report. This doesn't get at the meat of the problem or demonstrate how even using renewable
resources for crypto mining takes those precious electrons away from the public and just makes
us more reliant on fossil fuels. We're hoping that we can work together to amend the bill to be
more broad in terms of a study and in reporting requirements.

NCAC appreciates your consideration of these comments and the impacts current legislation
could have on cryptomining operations across the US and your constituents. We all share a goal
of protecting the health and safety of the communities we serve and welcome further discussions
with the Committee on this issue. Cryptomining can’t be a town-by-town or state-by-state fight.
We need federal action on climate-killing cryptomining, and the Crypto-Asset Environmental
Transparency Act is a great start. To protect public health, the environment, and the nation's
climate goals, we strongly support swift action on this issue. The impacted communities and the
climate can’t wait.

Respectfully Submitted,

Yvonne Taylor

On behalf of

National Coalition Against Cryptomining
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NRDC

"'@? NATURAL RESOURCES DEFENSE COUNCIL

Statement for the Record

United States Senate Committee on Environment and Public Works
Subcommittee on Clean Air, Climate, and Nuclear Safety
Hearing: Air, Climate, and Environmental Impacts of Crypto-Asset Mining

March 20, 2023
Chair Markey, Ranking Member Ricketts, and other Members of the Subcommittee,

Thank you for the opportunity to share our recommendations on crypto-asset mining and its impact
on our air, the climate, and our environment. The Natural Resources Defense Council (NRDC) is
pleased to submit this statement of support for the Crypto-Asset Environmental Transparency Act
(S.661). NRDC is an international nonprofit environmental organization with more than 3 million
members and online activists. Since 1970, our lawyers, scientists, and other environmental
specialists have worked to protect the world’s natural resources, public health, and environment.
NRDC has offices in New York City, Washington D.C., Los Angeles, San Francisco. Chicago,
Montana, and Beijing.

We appreciate the interest in better understanding the environmental impacts of crypto asset
mining. Innovations in crypto assets have brought about a new industry with claims of safe and
affordable access to financial services for underserved and underbanked communities. However,
in reality, crypto assets have become an unregulated asset class used primarily for speculative
trading. It is critical that policymakers ensure that when crypto assets are created, they are done so
in an environmentally responsible, equitable, and just manner.

We recognize that this bill is an important first step in obtaining the data needed to understand the
environmental and climate impacts of the crypto asset industry. The impact study proposed in
section 5 of the Crypto-Asset Environmental Transparency Act of 2022' will help procure the data
needed to address four major issues in the industry that have an adverse effect on the environment
and achieving the nation’s climate and clean energy goals:

* The energy consumption of the proof-of-work (PoW) protocol is enormous and must shift
to a less energy-intensive protocol.

¢ The physical components that run the protocols for mining crypto assets are major sources
of e-waste.

1 Crypto-Asset Environmental Transparency Act of 2022, 5.661, 118" Congress (2023)
https://www.congress.gov/bill/118th-congress/senate-bill/661/
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e Communities lured in by the economic prospects of crypto mining often suffer adverse
environmental and economic impacts with few benefits.
e The crypto industry’s claims of positive energy or climate impacts are largely unproven.

It is well documented that the energy consumption and carbon footprint of cryptocurrency, a form
of crypto asset, is enormous. This impact will only increase as the global market for cryptocurrency
is projected to reach $32 trillion USD by 20277 At its peak, if Bitcoin were a country, it would
rank twenty-third in the world in energy consumption, at 204 terawatt hours, which is equivalent
to the energy consumption of Thailand. Its carbon footprint, at 114 megatons of carbon dioxide
(CO2), is as large as that of the Czech Republic.® Although the energy consumption of the industry
has decreased due to a recent downward trend in prices, this does not mitigate or resolve its energy
or carbon emission concerns.

The energy consumption and environmental pollution of the crypto mining industry is large and
will continue to grow at a time when it is critical that we reduce greenhouse gas emissions to keep
average global temperatures from rising more than 1.5 C above pre-industrial levels.

L The energy consumption of the Proof of Work protocol is enormous and must
shift to Proof of Stake

The central reason for the industry’s intensive energy consumption is the Proof of Work (PoW)
protocol used to mine cryptocurrencies. Mining is a competitive validation method that pits pools
of miners against one another, with the pool of miners that expends the most computational effort
receiving the highest probability of collecting the financial rewards. It is this protocol’s
computational intensity that results in PoW’s consuming enormous amounts of energy. While the
industry may aspire to power its operations from renewable energy, currently about 75% of this
energy demand is supplied from fossil fuel generation.* In addition, research has shown that this
energy consumption is directly correlated with the price of Bitcoin, suggesting that if
cryptocurrency prices start rising again, more resources will be employed for mining and more
energy will be consumed.*

Shifting from a PoW protocol to a Proof-of-Stake (PoS) protocol is projected to decrease energy
consumption by 99.95%.° This shift is essential if the industry is to operate in an environmentally
responsible manner, and is the fastest way to reduce its carbon footprint. Ethereum, the second

2 *Cryptocurrency Market: Global Industry Trends, Share, Size, Growth, Opportunity and Forecast 2022-2027."
Research and Markets, Feb, 2022, rescarchandmarkets com/repons/3546940/cry ptocurrency -market-global-
industry-trends.

* “Bitcoin Energy C ption Index.” Digic ist, digiconomist.net/bitcoin-energy -consumption/.

* De Vries, Alex, et al. “Revisiting Bitcoin's Carbon Footprint.” Mar. 16, 2022

researchgate. net/publication/358861058_Revisiting_Bitcoin's_carbon_footprint

* De Vries. Alex. “Bitcoin boom: What Rising Prices Mean for the Network’s Energy Consumption.” Science
Direct, March 17, 2021, sci direct.com/sci farticle/pii/§2542435121000830.

 Beekhuizen, Carl. “Ethereum’s Energy Usage Will Soon Decrease By ~99.95%. Ethereum.org, May 18, 2021,
blog.ethereum.org/202 1/05/18/country -power-no-more/.
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largest eryptocurrency by market capitalization, switched from a PoW protocol to a PoS protocol
last year and has decreased the energy consumption of mining by 99.84%.7

1L The physical components that run the protocols for crypto assets are major
sources of e-waste

The data centers that house the mining rigs are also a major environmental concern. Because
electricity is the largest variable financial cost for miners, they need efficient processors to
minimize energy consumption, For this, they use highly specialized chips called Application-
specific Integrated Circuits (ASICs). ASICs are so specialized—lasting on average 1.29 years due
to intense calculations from the PoW algorithm causing the chips to run at extremely high
temperatures 24/7, severely limiting their life span—that as they become obsolete, they cannot be
repurposed or used for another type of algorithm. Research has shown that crypto mining generates
approximately 30,700 metric tons® of e-waste annually, the equivalent of the e-waste from the
Netherlands.?

The chemicals that compose e-waste—including mercury, cadmium, and lead—are highly toxic
when consumed or absorbed into the bloodstream. Global e-waste is on a trajectory to reach almost
74 million metric tons while the global recycling rate of e-waste is only at 17.4%. In 2019, the
world generated 53.6 million metric tons of e-waste, and within the 82.6% of unrecycled e-waste
was 55 metric tons of mercury that has either already been released into the environment or will
be eventually.'” The U.S. generated over 6.9 million metric tons of e-waste in 2019 and crypto
mining will only add to this environmental hazard,

III.  Communities lured in by the economic prospects of crypto mining often suffer
adverse environmental and economic impacts with few benefits

Many rural communities are looking for ways to revitalize their local economies. At the same time,
crypto mining companies are constantly searching for cheap electricity. As a result, access to cheap
energy offered by many of these communities is a major incentive for companies to site their
operations there, especially ones with favorable policies such as federally designated opportunity
zones.

7 De Vries, Alex. “Cryptocurrencies on the road to sustainability: Ethercum paving the way for Bitcoin,” Patterns,
Dec. 6, 2022, cell.com/pattemns/Tulltext/S2666-3899(22)002635-3.

8 Merriam-Webster. (n.d.). Metric Ton. In Memriam-Webster.com dictionary. Retrieved March 13, 2023,

from hitps:/fwww mernam-webster. com/dictionan/metric%20ton

? “Biteoin Mining Producing Tonnes of Waste.” BBC, Sept. 20, 2021, bbe.com/news/technology-58572385.
1*The Global E-waste Monitor 2020 — Quantities, Flows, and the Circular Economy Potential.” United Nations
Institute for Training and Research. ewastemonitor.info/gem-2020/.
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Crypto mining companies have made numerous claims about how their operations will benefit
local communities, such as bringing jobs and strengthening the electricity grid for local utility
companies. These claims are tenuous at best. Mining operations require only a handful of unskilled
staff to maintain and thus do not provide many jobs, let alone high-quality ones, for the local
community. While claims of better utilizing the grid and generation assets might make economic
sense for vertically integrated utility companies, from a climate perspective, these crypto
companies simply want to access to the cheapest form of energy even if this means using fossil
fuels, which runs counter to state, national, and global climate goals.

These crypto mining data centers impose numerous environmental costs on local communities that
host them. As previously mentioned, these operations generate large amounts of e-waste and
release toxic chemicals in the air if they are powered by fossil fuels. In addition, like other types
of data centers, they can create negative impacts on local water ecosystems due to water heating,
They can also drive huge spikes in energy demand that often cause electricity rates to skyrocket to
the detriment of local residents and businesses. Coinmint, a crypto mining company, began
operating mining facilities in Plattsburgh, NY in 2017. With the servers running 24 hours a day,
residents’ electricity bills increased by $30-$40 a month. In response, the town enacted a
moratorium on mining for 18 months in 2018. Plattsburgh ultimately passed a tariff structure
agreement that ensured that if the city had to purchase extra power on the spot market, these costs
would be passed on to miners, not residential users.!! However, electricity prices for local residents
are still higher than before these companies were operating in their community. A study concluded
that cryptocurrency mining operations in upstate New York increase annual electric bills by $165
million for small businesses and $79 million for individuals with little to no local economic
benefit.12

IV.  The crypto industry’s claims of positive energy or climate impacts are largely
unproven

While it is encouraging to see an emerging trend of using renewable energy for mining, from a
crypto mining perspective, renewables are an intermittent source of electricity and mining requires
a constant flow. This is why many companies still choose fossil fuel-based electricity over
renewables. Moreover, there are more important uses for renewable energy that can directly
support decarbonization.

Counter to the crypto industry’s claim of going green, crypto mining firms have started
resurrecting stranded fossil fuel assets to power their operations, giving them easy access to cheap

! De, Nikhilesh, “US City Mulls 18-Month Moratorium on Bitcoin Mining,” Coindesk, Mar. 5, 2018,
coindesk.com/markets/2018/03/06/us-city-mulls-18-month-moratorium-on-bitcoin-mining/.

12 Counts, Laura. “Power-hungry Cryptominers Push Up Electricity Costs for Locals.” Berkeley Haas, Aug. 3, 2021,
newsroom. haas.berkeley .edu/research/power-hungry-cryptominers-push-up-electricity -costs-for-locals/.

4
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energy. A prominent example is the Greenidge Generation plant in Dresden, New York,'* where
an unprofitable natural gas plant decided to pivot and supply energy for crypto mining. Greenidge
has so far installed more than 17,000 crypto mining rigs and plans to double that number to 32,500.
When Greenidge applied for its 2016 permit, it indicated that it would operate solely to provide
power to the grid in a “peaking” capacity; however, since 2020, Greenidge has begun utilizing the
energy it produces to power an on-site cryptocurrency mining operation. As a result, Greenidge’s
greenhouse gas emissions have increased considerably and will continue to increase going
forward.' In June 2022, the New York Department of Environmental Conservation denied the
renewal of a key air permit for Greenidge. However, because of Greenidge’s “behind the meter”
status, which means it doesn’t provide electricity to the public, the plant is still trying to skirt
environmental regulations. "’

Due to instances like Greenidge Generation, New York has enacted legislation to impose a two-
year moratorium on issuing air permits for fossil fuel-powered facilities that provide energy for
proof-of-work mining operations. Under this law, permits and renewals cannot be issued to any
“electric generating facility that utilizes a carbon-based fuel and that provides, in whole or in part,
behind-the-meter electric energy consumed or utilized by cryptocurrency mining operations that
use proof-of-work authentication methods to validate blockchain transactions.”'® The law also
calls for a generic environmental impact statement directed to all crypto mining operations in the
state conducted by the department of environmental conservation, in consultation with the
department of public service.

Another claim of the cryptocurrency industry is that cryptocurrencies increase the demand for
renewable electricity sources. However, there is already ample demand for renewable sources of
electricity and the current supply already cannot keep up with the growth in demand globally, even
without additional uptake from the cryptocurrency industry. According to the International Energy
Agency (IEA), growth in renewables will serve around 90% of the projected growth in demand
for electricity from 2022-2025."7

13 Misdary, Rosemary. “A Bitcoin Mining Operation in the Finger Lakes Runs Up Against New York's Climate
Law.” Gothamist, Feb. 17, 2022, gothamist.com/news/bitcoin-mining-operation-finger-lakes-runs-against-new-
vorks-climate-law.

4 Elkin. Jacob. " New York Denies Air Quality Penmit to a Cryptocurrency Mining Facility. Citing Sabin Center
White Paper.” Columbia Climate School, Jul. 7. 2022, news.climate.columbia.edu/2022/07/07/new-york-denies-air-
quality-permit-to-a-cry ptocurrency-mining-facility citing-sabin-center-white-paper/

'* Greenfield, Nicole. “Bitcoin Mining Is Bad for the Climate—and Local Communities Too.” NRDC, 27 Apr, 2022,
nrde.org/stories/bitcoin-mining-bad-climate-and-local-communities-too.

' De, Nikhilesh. “New York State Assembly Passes Bill Blocking New Crypto Mines That Use Non-Renewable
Power.” Coindesk, 26 Apr. 2022, coindesk.com/policy/2022/04/27/mew-york-state-assembly-passes-bill-blocking-
new-cryto-mines-that-use-non-renewable-power/.

7 “Electricity Market Report 2023.” International Energy Agency, hitps:/iwww.iea,org/reponts/electricity-market-
report-2023.
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Other arguments such as the claim that using superfluous methane gas—such as methane generated
from landfills—for mining Bitcoin is a better choice than flaring it, and the claim that mining
Bitcoin could absorb wasted clean energy, do not hold up. While it is true that using methane for
productive purposes is better than flaring it, the real question is what is the best use for excess
energy generated through methane that would otherwise be flared? The answer isn’t mining for
bitcoin. The country needs every net zero carbon resource, like captured methane, to generate
electricity and decarbonize our economy. Moreover, better alternatives like investing in energy
efficiency, electrification, and clean renewable generation can help reduce emissions and energy
waste in the first place.

In sum, to date crypto mining, particularly using the PoW methodology, has been a voracious user
of energy, inconsistent with combatting climate change. Any purposed climate or economic
benefits to local communities in the form of economic development or jobs are largely unproven.
By requiring the disclosure of relevant data from these mining operations, the Crypto-Asset
Environmental Transparency Act allows for a better understanding of the significant
environmental impacts of cryptocurrency mining and is an important first step in ensuring these
facilities operate in an environmentally responsible way.

Respectfully submitted,

Alfonso Pating, Manager, Climate Finance
Cullen Howe, Senior Advocate

Natural Resources Defense Council

1152 15th St, NW Suite 300

Washington, DC 20005
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Testimony for the record
by the Environmental Working Group

Submitted to the Senate Environment and Public Works Subcommittee on Clean Air,
Climate and Nuclear Safety

“Air, Climate, and Environmental Impacts of Crypto-Asset Mining"
March 7, 2023

Chairman Markey and Ranking Member Ricketts, thank you for holding today’s hearing
on legislation to address the environmental issues associated with cryptocurrency
mining facing communities across rural America. The Environmental Working Group
endorses the Crypto-Asset Environmental Transparency Act of 2023 and believes it is
necessary to help curb the increasing greenhouse gas emissions and water, air and noise
pollution associated with proof of work cryptocurrency mining.

Introduction

Cryptocurrency mining operations in search of low-cost electricity, cheap land and
limited local planning or zoning regulations are taking root in rural communities located
in pristine natural environments across the country. Bitcoin's insatiable need for energy
has led the crypto-mining industry to revive shuttered coal-fired power plants, siphon
energy resources away from more economically preductive uses, and even burn piles of
waste coal too dirty for coal companies to sell.

The Environmental Working Group does not oppose cryptocurrency. Millions of people
own cryptocurrency. We don’t need to eliminate the use of digital currencies, but we do
need to increase transparency in a largely unregulated industry and change the way
certain types of digital currencies are validated if we want to avoid the worst effects of
climate change and keep the U.5. on track to meeting its climate commitments.

Certain types of cryptocurrencies, such as bitcoin, are “mined” using a process known as
proof of work. The “work” in proof of work comes from using powerful computersin a

race to solve complex puzzles to validate cryptocurrency transactions.
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Once puzzles are solved and transactions are validated, new cryptocurrency ledgers are
added to the blockehain, The owner of the “winning” ledger is rewarded in
cryptocurrency coins or tokens. This process is wasteful by design because each time a
new puzzle is solved, the next puzzle becomes even harder, requiring more computing
power and more electricity.

Local impacts

Kentucky. Bitcoin mines can appear seemingly overnight and are difficult to track. As the
Kentucky Conservation Committee notes on its website: “Because existing laws,
regulations, and/or permits mostly do not require that mining operations make this
information available to any government agency or the public, it is notoriously difficult
to discover how much a particular entity is using, or even an operation’s fuel source.”

Coal-rich Kentucky is home to almost 20 percent of all proof of work bitcoin mining
operations in the U.5., according to the committee. About 66 percent of electricity
generated in Kentucky in November 2022 came from coal. And because the energy for
bitcoin mining derives mostly from coal-fired power, the state emits more carbon
dioxide associated with bitcoin mining than any other state, according to the group.

When crypto mines come to town, they can also affect local residential electricity costs,
since ratepayers are often left paying for the upgrades the grid needs in order to sustain
the increased energy load proof of work crypto mining requires. Some mining
companies pitch their operations as lifelines for economically hard-hit communities. But
they bring very few jobs and often increase electricity bills for locals — all while the state
offers the miners significantly discounted energy rates.

Montana. Hardin Generating Station formerly served as a coal-fired power plant
generating electricity for the surrounding area. Owned by Beowulf Power, the plant was
slated to close by 2018 until Hardin struck a deal with with Marathon Digital Holdings te
keep the plant anline for the purpose of mining biteoin.

In 2021, Marathon's operations at the Hardin plant produced 755,700 tons of carbon
dioxide emissions = its highest annual emissions since 2014.
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That year it also generated 304 tons of sulfur dioxide and 245 tons of nitrogen oxides.
Last year Marathon announced plans to shutter the plant and move its miners to new
locations with renewable power sources,

Without comprehensive federal policy, communities are left on their own to fight
multi-million-dollar proof of work mining operations. In a rare victory, Missoula County
in 2021 established first-in-the-nation zoning regulations restructuring where and how

crypto mines can be located.

Georgia. Noise pollution associated with crypto mining became a major concern for local
residents in Adel when a bitcoin mining company, Blockstream, moved in next door.

When Blockstream was operating its miners 24 hours a day, seven days a week, local
residents’ who lived next door recorded noise levels at or above the 70 decibels, the rate
the Centers for Disease Control and Prevention warns is harmful.

The facility has reduced its operations so its noise level now ranges between 30 and 40
decibels, in keeping with the trend of mines slowing down as the price of bitcoin
fluctuates. But the noise is still deafening. Not everyone can afford to install insulation to
drown it out, or afford to move — nor should they have to.

New York. Water pollution associated with large-scale bitcoin mining operations have
sparked an outcry from local residents of Seneca Lake, part of New York's pristine Finger
Lakes region. Greenidge Generations Holdings has been using a former coal-fired power
plant that they hooked up to natural gas in Dresden since 2020 to power its bitcoin
mining operations,

In addition to the air pollution associated with the use of natural gas — another dirty
fossil fuel that emits greenhouse gas emissions = Greenidge's proof of work bitcoin
mining requires millions of gallons of water. At its peak, Greenidge can discharge as
much as 134 million gallons a day into the lake at temperatures up to 108 degrees. This
can distress local aquatic life, including trout, and could contribute to toxic aleae blooms.

Gov, Kathy Hochul recently signed into law a bill that imposed a two-year pause on new
proof of work cryptocurrency mines powered by fossil fuels. It is intended to last until
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Submitted Friday March 17, 2023
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Subcommittee on Clean Air, Climate, and Nuclear Safety

Greenpeace USA offers the following testimony on the Crypto-Asset Environmental
Transparency Act of 2023 (hereinafter, the “Act”). By mandating an interagency study
on the environmental impacts of crypto-asset mining and reporting of carbon dioxide
emissions from crypto-asset mining operations, the Act is an important step toward
greater transparency in the cryptocurrency mining industry. For this reason,
Greenpeace USA is pleased to support Senator Markey's bill.

This written testimony outlines some of the negative impacts Bitcoin and other
cryptocurrencies have on the environment and local communities. Furthermore,
because there is a tremendous amount of misinformation about mining, we will address
some of the myths that miners and other vested interests perpetuate. We also highlight
the international scale of the environmental damage from the industry and how other
governments are working to regulate and clean up the industry.

Proof of Work Cryptocurrencies Incompatible with U.S. Climate Goals
Proof-of-work (PoW) cryptocurrencies, of which Bitcoin is by far the largest with a
market cap of $452.1 billion," are uniquely energy and carbon-intensive. To maintain a
consistent hash-rate, the PoW code produces increasingly complex algorithms for
miners to solve. For this reason, PoW cryptocurrency mining declines in efficiency over
time, in contrast with how most industries behave. This makes cryptocurrency mining a
major barrier to decarbonization and achieving goals laid out in the Paris Climate
agreement to reduce greenhouse gas emissions by 50 to 52% by 2030. The design of
this type of digital asset uses increasing amounts of energy for the same amount of
economic output.

The Bitcoin PoW system relies on miners using specialized hardware known as
application-specific integrated circuits (ASICS) to guess the correct number to a

' Tretina, Kat. February 16, 2023, “10 Best Cryptocurrencies Of March 2023." Forbes.
https:/iwww forbes com/advisor/investina/cryptocurrency/top-10-cryptocurrencies/.
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complex algorithm. The first miner to guess the correct number is rewarded with new
Bitcoin and transaction fees, and can validate and add a new block to the blockchain.
To increase their chances of winning, miners compete against each other to guess the
most numbers in the least amount of time, which incentivizes them to use more
computing power and electricity.2 As more miners join the competition or the computers
become faster and more efficient, Bitcoin's system automatically adjusts to make it
more difficult to guess the right number, thus requiring even more computing power and
electricity.® PoW cryptocurrencies are unique because they inherently use large
amounts of electricity and use increased energy over time. Miners have an incentive to
continuously increase their workload since the more Bitcoin they can mine for a unit of
energy, the higher their profits.*

In PoW mining, a significant amount of energy is expended on powering trillions of
incorrect guesses, unlike other industries where energy consumption is more
productively allocated. For example, manufacturing automobiles is energy intensive, but
all of the energy being expended goes toward creating a tangible product. By contrast,
PoW mining uses thousands of terawatt hours, more than all of the refrigerators in the
United States, to power what is essentially a large-scale guessing game.® As a result,
the majority of energy used in PoW mining is wasted.

Many industries and technologies improve their energy efficiency over time through
technological improvements and incentives to reduce energy consumption. For
example, traditional data centers that support cloud data storage and essential services
for the Internet have decreased their electricity usage despite an increase in demand.®
Similarly, mobile communication and data transmission networks, and the equipment
used in these systems, are becoming more energy efficient.” However, energy
efficiency improvements in ASICS computers designed for cryptocurrency mining has

2 de Vries, Alex. 2021. “Bitcoin Boom: What rising prices mean for the network’s energy consumption.”
Joule 5(3), 509-513. https://doi.org/10.1016/j.joule.2021.02.006.

3 Huang, Jon, Claire O'Neill, and Hiroko Tabuchi. September 3, 2021."Bitcoin Uses More Electricity Than
Many Countries. How Is That Possible?” The New York Times.

https /hwww.nytimes.com/interactive/2021/09/03/climate/bitcoin-carbon-footprint-electricity. html.

4 Dhanesha, Neel. April 18, 2022. “The Daunting Task of Making Cryptocurrency Climate-Friendly.” Vox.
https:/iwww .vox.com/recode/23005493/cryptocurrency-bitcoin-climate-friendly.

5 Cambridge Digital Assets Programme (CDAP) at the Cambridge Centre for Alternative Finance. “The
Cambridge Bitcoin Electricity Consumption Index (CBECI)." hitps://ccaf.io/cbeci/index.

§ Kamiya, George. November 2021. “Data Centres and Data Transmission Networks.” International
Energy Agency. hitps:/fwww.iea.ora/reportsidata-centres-and-data-transmission-networks.

7 Aslan, Joshua, et al., 2017. “Electricity Intensity of Intemet Data Transmission: Untangling the
Estimates,” 22(4) Journal of Industrial Ecology 785, hitps://onlinelibrary.wiley.com/
doi/10.1111/jiec.12630; Fehske, Albrecht et al., August 2011. “The global footprint of mobile
communications: The ecological and economic perspective,” 49(8) IEEE Communications Magazine.
https:/fieeexplore.ieee.org/document/5978416.
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not led to a corresponding decrease in overall energy consumption in the crypto-mining
sector. This is largely due to the increased scale of mining activity and miners simply
using more ASICS when the equipment becomes more efficient, which has offset any
gains in efficiency.? Even an industry like manufacturing that uses large amounts of
electricity has seen declining energy consumption over time while still increasing
outputs.®

An additional challenge unigue to the cryptocurrency mining industry is that it provides a
lifeline to outdated fossil fuel infrastructure. Limiting global warming to 1.5 C degrees
will require emissions reductions by about 45% from 2010 levels by 2030 and net-zero
by 2050 which means rapidly phasing out fossil fuels and cutting emissions across all
sectors, including crypto assets.'® Decommissioning old fossil fuel power plants is a
critical part of that. Meanwhile, cryptocurrencies have given power plants a lifeline at the
worst possible time, reviving shuttered fossil fuel power plants, even coal-powered
facilities—the dirtiest among them.'! Bitcoin mining could make coal and natural gas
more profitable, delaying necessary transitions.'?

Improving Transparency: An Important First Step In Industry Reform

The Bitcoin mining and cryptocurrency industry has responded to rising alarm about the
environmental and climate impacts of the industry. Unfortunately, many of their claims
lack real-world examples, evidence, and data, and fail to address the scale of the
problem. Greater transparency and reporting about mining facility locations, energy use,
carbon emissions, and other environmental impacts is a necessary step towards
understanding and addressing the problem. Ultimately, cryptocurrencies that use a PowW
consensus mechanism, like Bitcoin, are not compatible with a renewable energy

8 Dhanesha, Neel. April 18, 2022. “The daunting task of making cryptocurrency climate-friendly.” Vox.
https:/iwww vox.com/recode/23005493/cryptocurrency-bitcoin-climate-friendly.

9 U.S. Energy Information Administration. 2018. * 2018 Manufacturing Energy Consumption Survey
Consumption Results.” https://iwww eia.gov/iconsumption/manufacturing/.

1% Intergovemmental Panel on Climate Change. 2018. “Global Warming of 1.5°C: An IPCC Special
Report.” Eds. Masson-Delmotte, V., P. Zhai, H.-O. Pértner, D. Roberts, J. Skea, P.R. Shukla, A. Pirani,
W. Moufouma-Okia, C. Péan, R. Pidcock, S. Connors, J.B.R. Matthews, . Chen, X. Zhou, M.l. Gomis, E.
Lonnoy, T. Maycock, M. Tignor, and T. Waterfield. Cambridge University Press, https://doi.org/
10.1017/9781009157940.

1 Roeck, Martin, and Thomas Drennen. 2022, “Life cycle assessment of behind-the-meter Bitcoin mining
at US power plant.” International Joumnal of Life Cycle Assessment. 27, 355-365.
https://doi.org/10.1007/s11367-022-02025-0.; Holzman, Jael. March 4, 2022. "EPA Tackles Coal-to-
Crypto Industry Trend." E&E News. hitps:/fwww.eenews.net/articles/epa-tackles-coal-to-crypto-industry-
trend/.

12 McKenzie, Jessica. July 4, 2022, “How Bitcoin Makes Buming Fossil Fuels More Profitable than Ever."
Bulletin of the Atomic Scientists 78, no. 4: 203-7. hitps://doi.org/10.1080/00963402.2022.2087379.;
McKenzie, Jessica. May 17, 2022, *This gas would have stayed in the ground if it wasn't for bitcoin.”
Bulletin of the Atomic Scientists. https://thebulletin.org/2022/05/this-gas-would-have-stayed-in-the-
ground-if-it-wasnt-for-bitcoin/.
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transition. To truly address the industry’s environmental impacts, it is necessary to
develop alternative consensus mechanisms that use less energy, resulting in less
emissions.

Below are some common myths about Bitcoin that merit additional transparency.

Myth 1: Bitcoin can reduce its climate impact by using methane flaring and fugitive
emissions from oil and gas wells

Methane emissions from oil and gas drilling is a major problem which Greenpeace USA
and many other organizations are working to address. There are real solutions to
fugitive emissions from methane leaks in the extraction, transportation, and production
process for fossil fuels but they do not include Bitcoin miners profiting from buming the
gas to power energy-intensive mining rigs. Instead, regulators can require oil and gas
companies to capture and cap methane. And, as scientific research and government
data show, oil and gas production needs to be phased out quickly in the first place.'®

Some Bitcoin miners claim they are “carbon neutral” or “carbon negative” because they
use excess methane from oil and gas operations. However, this approach may actually
incentivize oil and gas companies to expand their operations and do more drilling, even
in locations where it might be otherwise unprofitable.' Thus, Bitcoin miners using
methane may lead to expanded fossil fuel production, undermining their sustainability
claims. In addition, burning methane still generates carbon emissions and other forms of
air pollution. There are also other uses for captured methane like heating and electricity
for the grid that society actually needs. Furthermore, despite claims by some in the
industry, coal remains the top source of electricity for Bitcoin mining, and there is little
evidence to support claims regarding widespread use of fugitive methane for Bitcoin
mining.'s

12 Gambhir, Ajay. February 2023. “Powering Past Coal Is Not Enough.” Nature Climate Change 13, no. 2:
117-18. https://doi.org/10.1038/s41558-022-01574-4,; International Energy Agency. October 2021, "Net
Zero by 2050 A Roadmap for the Global Energy Sector.”
https:/fiea.blob.core.windows.net/assets/deebef5d-0c34-4539-9d0c-10b13d840027/NetZeroby2050-

ARoadmapfortheGlobalEnergySector CORR.pdf.
4 Keamey, Laila. May 21, 2021. “Qil Drillers and Bitcoin Miners Bond over Natural Gas.” Reuters.
https:/fwww reuters com/business/sustainable-business/oil-drillers-bitcoin-miners-bond-over-natural-gas-

2021-05-21/.; McKenzie, Jessica. 2022. “This Gas Would Have Stayed in the Ground If It Wasn't for
Bitcoin.” Bulletin of the Atomic Scientists. https:/fthebulletin.org/2022/05/this-gas-would-have-stayed-in-
the-ground-if-it-wasnt-for-bitcoin/.

15 Cambridge Digital Assets Programme (CDAP) at the Cambridge Centre for Alternative Finance. “The
Cambridge Bitcoin Electricity Consumption Index (CBECI)." https://ccaf.io/cbeci/index.
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Myth 2: Bitcoin mining is using renewable energy

Industry reports about Bitcoin mining using large amounts of renewable energy are
unfortunately based on faulty assumptions and data. There is no evidence that the
industry is using or funding renewable energy at the necessary scale. Estimates from
independent and academic research continue to show that fossil fuels provide a
majority of the electricity used by Bitcoin mining.'® In 2022, the Cambridge Center for
Alternative Finance estimates that Bitcoin mining globally received 62% of its electricity
from fossil fuels, with the largest amount from coal.'” Only 26% originated from
renewable energy sources.'® Yet, getting accurate and reliable data on the energy
sources and locations of Bitcoin mining operations is difficult, and much more reporting
is needed to ensure transparent information about the location, energy use, and
operations of mining facilities.'® Emissions reporting requirements and further study
would give policymakers, investors, utilities, customers, and impacted communities a
better understanding of the environmental, climate, and community impacts of
cryptocurrency mining, which is vital for planning and ensuring climate targets are met.

Crypto mining companies have claimed that they are using and supporting renewable
energy sources by simply being near renewable energy production. But, this appears to
happen despite the miner not having contracts or other formal agreements to procure
power from the nearby solar panels or wind turbines.? Building a crypto mining facility
in a region with significant renewable energy generation does not mean the new
demand is met with renewable sources and may actually be supplied by fossil fuel
sources and lead to an increase of fossil fuels in the grid mix to accommodate the new
demand.?!

18 Cambridge Digital Assets Programme (CDAP) at the Cambridge Centre for Alternative Finance. “The
Cambridge Bitcoin Electricity Consumption Index (CBECI)." https://ccaf.io/cbeci/index.; Vries, Alex de,
Ulrich Gallersdérfer, Lena KlaaRen, and Christian Stoll. March 16, 2022. "Reuvisiting Bitcoin's Carbon
Footprint.” Joule 6, no. 3: 498-502. hitps://doi.org/10.1016/.joule.2022.02.005.; Vries, Alex de. April 17,
2019. "Renewable Energy Will Not Solve Bitcoin's Sustainability Problem.” Joule 3, no. 4: 893-98.
https.//doi.org/10.1016/j.joule.2019.02.007.

17 Cambridge Digital Assets Programme (CDAP) at the Cambridge Centre for Alternative Finance. “The
Cambridge Bitcoin Electricity Consumption Index (CBECI): Bitcoin electricity consumption by source
(yearly).” https://ccaf.io/cbeci/index. Data available at:

hsttgs:ﬁccaf.iofcbeci.l‘agia‘w .1.1/download/yearly bitcoin power mix.

81bid.

1% Podhorsky, Andrea, and Henry M. Kim. October 15, 2022. “Addressing the Data Gap in Modeling
Bitcoin’s Carbon Footprint.” SSRN. hitps://doi.org/10.2139/s5m.4248993.

20 peRoche, Mandy, Jeremy Fisher, Nick Thorpe, and Megan Wachspress. September 2022. “The
Energy Bomb: How Proof-of-Work Cryptocurrency Mining Worsens the Climate Crisis and Harms
Communities Now.” Earthjustice and The Sierra Club. hitps:/fearthjustice orafwp-
content/uploads/energy bomb bitcoin white paper 101322 pdf.

21 oorspools, Kris R. and William D. D’'haeseleer. 2000. “The Influence of the Instantaneous Fuel Mix for
Electricity Generation on the Corresponding Emissions,” 25 Energy 1119-38.
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Using renewable energy for the accelerating electricity demands of Bitcoin mining is still
a problem because there is not enough renewable energy being produced, currently
about 20% of U.S. electricity, to supply the needs for housing, industrial use, and
transportation.22 The demand for clean energy will also expand with increased
electrification, like EV cars.?® Clean energy should be focused on core societal and
economic needs, not Bitcoin mining. And there are no indications that, in a distributed
global system, a large percentage of Bitcoin mining will not continue to use dirty fossil
fuels if they remain cheap and subsidized by some governments.

Using renewable energy also fails to address the many other negative environmental
impacts of crypto mining. The industry produces large amounts of electronic waste (e-
waste) because the specialized computer hardware quickly wears out or becomes
obsolete. Globally, Bitcoin mining is estimated to produce 45.51 kt of e-waste in a year,
equivalent to the e-waste generated by the Netherlands.?*

Myth 3: Bitcoin mining can help expand renewable energy

A common argument used by the Bitcoin mining industry is that miners can use
curtailed (i.e., unused) renewable energy since Bitcoin mines operate 24/7 and could
use electricity whenever wind or solar sources are active but demand is low. Yet, miners
cannot profitably operate on curtailed energy alone. In addition, renewable energy
developers work to reduce and avoid curtailment in part by connecting to regions that
do not tend to have oversupply while utilities and states and the federal government are
working to create transmission lines to relieve bottlenecks and other barriers leading to
curtailment in the first place. 25

https://doi.ora/10.1016/S0360-5442(00)00028-3.; Holland, Stephen P., et al., February 14, 2022, “Why
Marginal CO2 Emissions Are Not Decreasing For US Electricity: Estimates and Implications For Climate
Policy,” Proceedings of the National Academy of Sciences.
hitps://www.pnas.org/doi/10.1073/pnas.2116632119.

22 . s. Energy Information Administration. February 2023. “What is U.S. electricity generation by energy
source?" hitps:/iwww.eia.gov/tools/fags/fag.php?id=427&t=3.

23 International Energy Agency. 2022, “Electrification.” Paris. https://www.iea.org/reports/electrification.
24 \/ries, Alex de, and Christian Stoll. December 1, 2021. “Bitcoin's Growing e-Waste Problem.”
Resources, Conservation and Recyclfing 175: 105901. hitps://doi.org/10.1016/].resconrec.2021.105901.
25 peRoche, Mandy, Jeremy Fisher, Nick Thorpe, and Megan Wachspress. September 2022. “The
Energy Bomb: How Proof-of-Work Cryptocurrency Mining Worsens the Climate Crisis and Harms
Communities Now." Earthjustice and The Sierra Club. hitps://earthjustice. org/wp-
content/uploads/energy bomb_bitcoin_white paper 101322.pdf.
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Case Studies: International Impacts and Government Responses

The cryptocurrency industry operates across international boundaries, and mining
facilities can be quickly moved within and between countries. Thus, the industry has
brought pollution to communities around the world and led governments to enact a
range of regulations to manage or even ban the industry. While the United States now
has the largest share of Bitcoin mining operations in the world, with an estimated 37%
share of global mining capacity, many other countries are and have been affected by
the industry.28

Since Bitcoin’s launch in 2009, the mining industry has shifted around the world. China
emerged as the epicenter until 2021, when the government limited the industry partially
due to environmental concerns, prompting miners to relocate to other jurisdictions
around the world. Many miners chose locations with cheap fossil fuels, such as
Kazakhstan and parts of the former Soviet Republic. Others chose countries such as
Norway, with abundant hydro and geothermal power, and the United States for its
cheap natural gas and coal. The net impact was that Bitcoin's carbon intensity
increased and the share of renewable energy used in the mining sector dropped.?”
Other countries have restricted crypto mining in response to the environmental and
social impacts, and strain on electricity grids and infrastructure. However, because the
United States has taken little action, it has become the new epicenter of this carbon-
and energy-intensive industry.

Below are examples illustrating global shifts in the crypto mining industry. By enhancing
transparency in the large U.S. component of this global industry, studies and data
reporting mandated by the Act will provide a clearer picture of the industry’s local and
global impact on climate targets.

Canada
Canada has become a major site for Bitcoin mining, rising to the 4th largest host of

Bitcoin mining, with estimates ranging from around 7% to 10% of global mining
capacity.?® Residents living near mining facilities have complained about the loud noises

26 Cambridge Digital Assets Programme (CDAP) at the Cambridge Centre for Alternative Finance."Bitcoin
Mining Map.” hitps://ccaf.io/cbeci/mining map.

27 \ries, Alex de, Ulrich Gallersdarfer, Lena KlaaRen, and Christian Stoll. March 16, 2022. “Revisiting
Bitcoin's Carbon Footprint.” Joule 6, no. 3: 498-502. https://doi.org/10.1016/ joule.2022.02.005.

28 cambridge Digital Assets Programme (CDAP) at the Cambridge Centre for Alternative Finance.Bitcoin
Mining Map.” https://ccaf.io/cbeci/mining_map; Attlee, David. March 4, 2023. “Can Canada Stay a
Crypto Mining Hub after Manitoba's Moratorium?” Cointelegraph. https:/fcointelegraph.com/news/can-
canada-stay-a-crypto-mining-hub-after-manitoba-s-moratorium.
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while officials are concerned about the increased energy demand and lack of local
economic benefits.?? In Alberta, local governments and regulators are concerned about
crypto mining rigs that are operating alongside oil and gas wells, and reopening old
fossil fuel facilities which will increase carbon emissions and create barriers to achieving
carbon emission reduction targets.®® An organization representing municipalities within
the province published a brief that discusses how cities need to consider how new
cryptocurrency mines might impact climate change actions, use large amounts of
electricity, and create nuisance problems for nearby residents due to the noise.®!
Canada also lacks systematic and rigorous data collection and reporting on crypto
mining operations and energy use which makes it difficult for regulators, citizens,
industry, and advocates to assess the scale and impacts of the sector.

Growth of the industry has prompted Canadian national and provincial governments to
enact legislation and take regulatory action to address its environmental impacts and
strain on the energy system. In 2021, Canada’s national energy regulator pointed out
that the energy demands of new cryptocurrency mining facilities could impact climate
goals.® In 2022, Manitoba passed an 18-month moratorium on new crypto mines,
referencing electrical grid and supply constraints.® British Columbia followed suit with a
similar 18-month moratorium on connecting new mining facilities to the electrical grid.3*
In Quebec regulators and public utilities are looking to scale back energy sold to Bitcoin
mines. The government-owned utility Hydro-Quebec asked a provincial regulator to re-

29 Zmudzinski, Adrian. November 19, 2019. “Quebec Mining Firm Expands Despite Protests of Local
Population.” Cointelegraph.
https:iicointelegraph.com/news/quebec-mining-firm-expands-despite-protests-of-local-population.; Ma,
Kevin. April 21, 2022. “Cryptocurrency mines to be allowed in Sturgeon County, with rules.” Rocky
Mountain Outlook. hitps://www.rmoutlook.com/beyond-local/cryptocurrency-mines-to-be-allowed-in-
sturgeon-with-rules-maga-bermy-toms-tian-5285006.; CBC News. March 24, 2018. “Wary of
cryptocurrency mining centres, some Quebec municipalities impose 90-day ban.”
https:/iwww.cbe.calnews/canada/montreal/wary-of-cryptocurrency-mining-centres-some-quebec-
municipalities-impose-90-day-ban-1.4589264.
20 Meyere, Carl. November 5, 2022.. "Can Bitcoin Breathe New Life into Alberta's Qil and Gas?" The
Narwhal. https:/fthenarwhal.ca/bitcoin-mining-alberta-oil-gas/.

31 Korassa, Tamara. 2021. “Municipal Considerations of Cryptocurrency Mining.” Alberta Municipalities.
https:/iwww abmunis . ca/news/casual-leqal-municipal-considerations-cryptocurrency-mining.

32 Canada Energy Regulator. February 23, 2021. “Market Snapshot: A closer look at Canada's use of
fossil fuels.”
https://www.cer-rec.gc.ca/en/data-analysis/energy-markets/market-snapshots/2021/market-snapshot-
closer-look-canada-use-fossilfuels. html?=undefined&wbdisable=true.

33 Monga, Vital. December 8, 2022. “Quebec Shuns Bitcoin Mining in Bid to Conserve Power.” Wall Street
Journal.

https /hwww wsj.comiarticles/quebec-shuns-bitcoin-mining-in-bid-to-conserve-power-11670514921.

34 CBC News. December 21, 2021. “B.C. suspends new cryptocurrency mining requests over power,
environmental concerns.” https:/iwww.cbc.ca/news/canada/british-columbia/british-columbia-
cryptocurrency-suspended-1.6693976.
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allocate 270 megawatts of energy that had been reserved for Bitcoin mining facilities
because of growing energy demand from other users and higher priority areas.3®

European Union

The EU as a whole is a major site of crypto mining. In 2021, one source estimates 10%
of global mining originated from EU-based sites, and regulators are taking action to
address the industry’'s environmental impact as well as the broader concerns about
consumer protections, financial stability, privacy, and security.*® On June 30 2022, the
new EU Market in Crypto-assets Regulation (MiCA) was agreed on between the
European Commission, the European Parliament, and the Council of the European
Union, and will get a formal vote by the Parliament later in 2023 with expected adoption
by the second quarter of 2023.%7 Within this extensive piece of legislation are provisions
requiring disclosure about cryptocurrency companies' approaches to environmental and
climate issues, including their energy use and climate impacts.3®

Kazakhstan

When China restricted cryptocurrency mining in 2021, much of the industry left and
sought other countries with low-cost energy and few regulatory obstacles to
constructing and operating their facilities.®® Kazakhstan, with an abundance of cheap
but polluting coal power, quickly became a hub for Bitcoin miners and rose to be the
second largest host of mining capacity.*° But the rapid expansion meant problems for
the country’s electrical system and for the local and global environment. By the end of
2021, crypto mining was using 7% of the country’s electricity which overloaded the

35 Monga, Vital. December 8, 2022. “Quebec Shuns Bitcoin Mining in Bid to Conserve Power." Wall Street
Journal.

https:/fwww wsj.com/articles/quebec-shuns-bitcoin-mining-in-bid-to-conserve-power-11670514921.

36 Andersen, Derek. October 18, 2022. “Europe moves toward regulatory action on crypto’s
environmental impact, energy use.” Cointelegraph. https://cointeleqraph.com/news/europe-moves-
toward-requlatory-action-on-crypto-s-environmental-impact-energy-use,

37 Di Palma, Federico. February 6, 2023. “An Overview of the EU Crypto-Asset Regulatory Framework
(MIiCA).” Fordham Joumnal of Corporate and Financial Law.
https:/inews_law fordham.edu/jcfl/2023/02/06/an-overview-of-the-eu-c to-asset-requlatory-framework-

mical,

38 Browne, Ryan. June 30, 2022. “EU Agrees on Landmark Regulation to Clean up Crypto ‘Wild West.”
CNBC.

https:/fwww cnbe.com/2022/06/30/eu-agrees-to-deal-on-landmark-mica-cryptocurrency-requlation.html.
39 CNBC. June 15, 2021. “China is kicking out more than half the world’s bitcoin miners — and a whole lot
of them could be headed to Texas." https.//'www.cnbc.com/2021/06/15/chinas-bitcoin-miner-exodus-. html.
40 cambridge Digital Assets Programme (CDAP) at the Cambridge Centre for Altemative Finance."Bitcoin
Mining Map.” hitps://ccaf.io/cbeci/mining_map; Guest, Peter. January 12, 2023. “Bitcoin mining was
booming in Kazakhstan. Then it was gone.” MIT Technology Review.

https ./iwww technologyreview.com/2023/01/12/1066588/bitcoin-mining-boom-kazakhstan/.
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system creating a deficit of energy and led to localized blackouts and other supply
disruptions.*! This sparked protests and led the Kazakhstan government to severely
restrict crypto mining. Mining companies quickly left the country, leaving behind lots of
stranded assets, from empty warehouses to useless computer equipment. Kazakhstan's
crypto mining boom also led to increased carbon emissions because much of the
country's electricity is generated by carbon-intensive anthracite coal and old, inefficient
power plants.*?

Norway

Norway has abundant geothermal and hydropower, and hosts many crypto mining
facilities. Residents living near mining operations have complained about the loud noise
from the computers running 24-hours.** Municipal governments have also complained
about miners operating without proper approvals and permits.** The government had
offered data centers, including crypto mining facilities, reduced electricity rates in 2016
but by 2022 the government was seeking to rescind those favorable rates due to
increasing demand and rising energy prices.*> Norway's parliament even considered a
ban on crypto mining but the proposal wasn't passed. %

Sweden

Sweden is one of the largest hosts of Bitcoin mining in Europe, but the country’s leaders
are pushing back as they seek to prioritize supplying other essential industries, like steel
and auto manufacturing which create more jobs. Accelerating electrification of industrial
production, transportation, and buildings has meant more demand for electricity. The
Swedish Energy Agency is considering prioritizing new grid access, giving preference to
those who benefit society and create jobs, and eliminating preferential tax treatment for

41 Guest, Peter. January 12, 2023. “Bitcoin mining was booming in Kazakhstan. Then it was gone.” MIT
Technology Review. hitps:/iwww technologyreview.com/2023/01/12/1086589/bitcoin-mining-boom-
kazakhstan/.

42 Tully, Shawn. January 5, 2022. “Kazakhstan internet shutdown sheds light on a big Bitcoin mining
mystery.” Fortune. https://fortune.com/2022/01/05/kazakhstan-internet-bitcoin-mining-mystery-crypto/.
43 Marinoff, Nick. August 23, 2018. *Noise Complaints May Cause Norwegian Bitcoin Mining Center to
Shut Down." Bifcoin Magazine. https://bitcoinmagazine .com/business/noise-complaints-may-cause-
norwegian-bitcoin-mining-center-shut-down.

4 Ibid.

45 Wright, Turner. October 6, 2022. “Norway's government proposes eliminating reduced electricity tax for
Bitcoin miners.” Cointelegraph. https://cointelegraph.com/news/norway-s-government-proposes-
eliminating-reduced-electricity-tax-for-bitcoin-miners.

8 Ibid.
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data centers which currently includes crypto mining.¥” Some Swedish officials view
Bitcoin mining as an impediment to reaching emission reduction commitments under the
Paris Climate agreement.*® Sweden considered a ban on crypto mining and prohibiting
companies that invest in crypto currencies from describing their businesses as
environmentally sustainable, and advocated for an EU ban, although both proposals
appear to have been dropped.*®

47 paulsson, Lars and Niclas Rolander. July 17, 2022, “Sweden Prefers Steel Over Bitcoin Miners as
Power Gets Scarce.” Bloomberg News. hitps://www.bloomberg.com/news/articles/2022-07-17/sweden-
prefers-steel-over-bitcoin-miners-as-power-gets-scarce.

4 Ibid.

49 Bateman, Tom. December 11, 2021. “Europe must ban Bitcoin mining to hit the 1.5C Paris climate
goal, say Swedish regulators.” Europe News. hitps://iwww.euronews.com/next/2021/11/12/europe-must-
ban-bitcoin-mining-to-hit-the-1-5¢-paris-climate-goal-say-swedish-regulators.
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To require an interageney study on the enviroumental and energy impaets
af crvpto-asset niining, to assess eryvpto-asset wining complance with
the Clean Air Aet, and for other purposes.

IN THE SENATE OF THE UNITED STATES

Mr. MAREEY introduced the following bill: which was read twice and referred
to the Committee on

A BILL

To require an interagency study on the environmental and
energy impacts of cryvpto-asset mining, to assess crvpto-
asset mining compliance with the Clean Air Act, and
for other purposes.

1 Be it enacted by the Senate and House of Representa-
tives of the United States of America in Congress assembled,

SECTION 1. SHORT TITLE,

mental Transparency Aet of 2023%,

2
3
4 This Aet may be eited as the “Crypto-Asset Environ-
5
6 SEC. 2. DEFINITIONS.

7

In this Act:
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1 (1) ADMINISTRATOR~—The termn “Adminis-
2 trator” means the Administrator of the Environ-
3 mental Protection Ageney.

4 (2) ATR POLLUTANT.—The term “air pollutant”
5 has the meaning given the term in section 302 of the
6 (lean Air Act (42 U.S.C. 7602).

7 {3) BLock.—The term “block™ means a group
8 of data stored as a single record in a blockehain.

9 (4) Bro¢xenaAmx.—The term  *‘blockehain”™
10 means a distributed ledger technology in which—

11 {A) the data are shared across a network
12 that creates a digital ledger of verified trans-
13 actions or information among network partici-
i4 pants; and

15 (B) the data are typically linked using
16 eryvptography to maintain the integrity of the
17 ledger and execute other funetions, including
18 transfer of ownership or value.

19 (5) ConsExss MECHANISM.—The term “con-
20 sensus mechanism’ means a proeess to achieve
21 agreement among network participants on the cur-
22 rent state of a blockehain.
23 {6) URYPTO-ASSET.—The term “eripto-asset”
24 means a digital asset, which may be a medium of ex-
25 change, a representation of value, or both, for which
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1 generation or ownership records of the digital asset
2 are recorded in a distributed ledger technology that
3 relies on ervptography.
4 (7) CRYPTO-ASSET MINING.—The term “erypto-
5 asset mining”’ means the process of performing com-
6 putations to add a valid block of data to the
7 blockehain, typically in exchange for a reward or fee.
8 {(8) POWER LOAD.—The term “power load”
9 means the amount of electrical power, in megawatts,
10 that can be consumed by a qualifying eryvpto-asset
11 mining operation.
12 {9) QUALIFYING CRYPTO-ASSET MINING OPER-
13 ATION.—The term “qualifving erypto-asset mining
14 operation’” means—
15 (A) an individual erypto-asset mining faeil-
16 itv that has a power load that is greater than
17 or equal to 5 megawatts; or
18 (B) multiple ervpto-asset mining facilities
19 that—
20 (i) are owned by the same company;
21 and
22 (ii}(I) cach have a power load that is
23 less than 5 megawatts; but
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1 (IT) have a cumulative power load
2 that is greater than or equal to 5
3 megawatts.

4 (10) ScoPE 1 EMISSIONS.—The term “‘seope 1
5 emissions” means greenliouse gas emissions directly
6 from sources that are operated, controlled, or owned
7 by an individual or entity performing a qualifying
8 crypto-asset mining operation.

9 (11) Score 2 BMISSIONS.—The term “scope 2
10 emissions’” means indirect greenhouse gas emissions
11 associated with the purchase of cleetricity, steam,
12 heat, or cooling by an individual or entity per-
13 forming a qualifving crypto-asset mining operation.
14 (12)  SECRETARY.—The term “Seeretary”
15 means the Seeretary of Energy.

16 SEC. 3. COMPLIANCE WITH THE CLEAN AIR ACT.

17 {a) RTLEMAKING REQUIRED.—

13 (1) PROPOSED REGULATION.—Not later than 1
19 vear after the date of enactment of this Aet, the Ad-
20 ministrator shall, pursuant to section 114(a) of the
21 (lean Air Aet (42 U.S.CL 7414(a)), issue a notice of
22 proposed rulemaking to revise part 98 of title 40,
23 Code of Federal Regulations (as in effeet on the

24 date of enactment of this Act)—
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1 (A) to require qualifving ervpto-asset min-
2 ing operations to report as covered facilities
3 under subpart A of that part;

4 (B) to add & new subpart to that part that
5 includes qualifving ervpto-asset mining oper-
6 ations as a source category;

7 {("} to include in the new subpart created
8 under subparagraph (B) appropriate caleulation
9 methodologies, reporting guidelines, and moni-
10 toring operations of, with respect to qualifving
11 erypto-asset mining operations, scope 1 emis-
12 sions and scope 2 emissions; and

i3 (D) to designate the qualifving crvpto-
14 asset mining operations source category estab-
15 lished pursuant to subparagraph (B) as a
16 source category that is subjeet to greenhouse
17 gas reporting requirements and related moni-
18 toring, recordkeeping, and reporting require-
19 ments under section 98.2 of that title, regard-
20 less of whether a qualifying ervpto-asset mining
21 operation cmits at least 25,000 metric tons of
22 carhon dioxide-cquivalent.
23 (2) FINAL RULE.—Not later than 180 days
24 after the date on which the public comment period

25 on the proposed rule under paragraph (1) closes, the
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Administrator shall issuc a final rule revising part

98 of title 40, Code of Federal Regulations,

{(b) ASSESSMENT.—Not later than 1 year after the
date on which the Administrator finalizes the rule required
under subsection (a), the Administrator shall, pursuant to
seetion 114(a) of the Clean Air Aet (42 U.S.C. 7414(ah),
issue requests for information for the purpose of cou-
ducting an assessment of, with respeet to qualifying
erypto-asset  mining operations, the permit programs
under the Clean Air Act (42 U.S.C. 7401 et seq.), which
shall include identifyving the extent to whieh any qualifving
crypto-asset mining operations are improperly operating
without a valid and current permit under that Aect.

(¢} AUTIIORIZATION OF APPROPRIATIONS.~—There is
authorized to be approprated to the Administrator to
carry out this section $5,000,000 for fiscal year 2023, to
remain available until expended.

(d) Savings PROVISION.—Nothing in this seetion
limits the ability of the Administrator to require the re-
porting of emissions of any type in another source cat-
egory.

SEC. 4. IMPACT STUDY.

{a) IN GENERAL.—Not later than 1 year after the

date of cnactment of this Act, the Administrator, in con-

sultation with the Seerctary, the Administrator of the En-



201

MAZ23062 62G SLL
7
1 ergy Information Administration, the Federal Energy
2 Regulatory Commission, and the head of any other Fed-
3 eral ageney the Administrator or the Sceretary determines
4 appropriate, shall conduct a study on the environmental
5 impacts of ervpto-asset mining in the United States.
6 (b) STUDY REQUIREMENTS.—The study required
7 under subsection (a) shall include—
8 (1) the number and location of any existing or
9 planned qualifving ervpto-asset mining operation;
10 (2) the amount of greenhouse gas cmissions
11 and other air pollutants that are—
i2 (A) released by an onsite energy source;
13 and
14 (B) attributable to offsite-generated elec-
15 tricity, steam, heat, or cooling provided to a
16 qualifying erypto-asset mining operation;
17 (3) the anticipated increase of new, and expan-
18 sion of existing, qualifving erypto-asset mining oper-
19 ations;
20 (4) the potential impacts of electrie energy con-
21 sumption by qualifving erypto-asset mining oper-
22 ations, ineluding by prolonging the use of fossil fuel
23 generators, on the ability of the United States to
24 achieve the greenhouse gas emission reductions nec-
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1 essary to keep global warming below 1.5 degrees
2 Celsius compared to pre-industrial levels;
3 {5) the ecological impaets, including ccological
4 impacts associated with electronic waste generation
5 and the use or discharge of cooling water, caused by
6 qualifving ervpto-asset mining operations:
7 (6) the potential publie health impacts due to
8 the reduced air and water quality and increased
9 water stress on communities near qualifving ervpto-
10 asset mining operations;
11 (7) the potential public health impacts from
12 greenhouse gas emissions released by qualifyving
13 ervpto-asset mining operations;
14 {8) the potential public health and ecological
15 impacts from noise generated by qualifving ervpto-
16 asset mining operations;
17 (9) the amount of electric cnergy consumed by
18 each qualifving crypto-asset mining operation, in-
19 cluding the time of use of eleetricity and the poten-
20 tial grid stress posed by the power load of the quali-
21 fving erypto-asset mining operation;
22 (10) the source of eleetric energy consumed by
23 cach qualifving eryvpto-asset mining operation;
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1 (11) the aggregated cnergv-use statisties and
2 greenhouse gas emissions statisties for qualifving

3 ervpto-asset mining operations in the [nited States;
4 (12) an analysis of energy use and greenhouse

5 gas erissions by type of cousensus mechanism;

6 (13) an analysis of demand-response programs

7 negotiated  between  qualifying  ervpto-asset mining

8 operations and electrie utilities;

9 {14) an analysis of potential rate-design meas-
10 ures that could be implemented by State and loeal
11 regulators to reduce the cnergy consumption and de-
12 pendence on fossil fuel energy sources of erypto-
13 asset mining operations;

14 {15) a geospatial assessment of the extent to
15 which erypto-asset mining operations are loeated
16 within environmental justice communities, as defined
17 by the Administrator or within the Climate and Eeco-
18 nomic Justice Sereening Tool of the Council on En-
19 vironmental Quality; and
20 {16) an identification of, and rccommendations
21 for, best practices for data types, data sources, and
22 methodologies for accurately measuring, modeling,
23 and tracking the environmental impaets of erypto-
24 asset mining operations in the United States in the

25

future.
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(¢} PUBLIC COMMENT.—Before conducting the study
required by subsection (a), the Administrator shall provide
an opportunity for public comment and adviee relevant to
conducting the study.

(d) REPORT TO C(CONGRESS.—Not later than 18
months after the date of enactment of this Aet, the Ad-
ministrator shall submit to the Committees on Energy and
Commerce and Seience, Space, and Technology of the
House of Representatives and the Committees on Environ-
ment and Public Works and Energy and Natural Re-
sources of the Senate, and publish on the publie websites
of the Environmental Protection Agency and the Depart-
ment of Energv, a report that contains the results of the
study required by subsection (a).

(e) ATTIIORIZATION OF APPROPRIATIONS.—There is
authorized to be appropriated to the Administrator to
carry out this section $5,000,000 for fiscal vear 2023, to
remain available until expended.

SEC. 5. ENERGY EFFICIENCY OF DATA CENTER BUILDINGS.

Section 453(a)(1) of the Energy Independence and
Security Aet of 2007 (42 U.S.C. 17112¢a}(1)) is amend-
ed—

(1) in subparagraph (A}, by striking “or” at

the end after the semicolon;
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1 (2) in subparagraph (B), by striking the period
2 at the end and inserting ‘; or”’; and
3 (3) by adding at the end the following:
4 “(C) a facility in which 2 or more com-
5 puters perform logical operations to mine or
6 create crypto-asset (as defined in section 2 of
7 the Crypto-Asset Environmental Transparency
8 Act of 2023).7.
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Senator MARKEY. All Senators will be allowed to submit written
questions for the record through the close of business on March
14th. We will compile those questions and send them to the wit-
nes}sles and ask each witness to reply to the Senators by March
28th.

With that, this hearing is adjourned.

[Whereupon, at 4:19 p.m., the hearing was adjourned.]

O
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