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The subcommittee met, pursuant to call, at 10:00 a.m., in 16 

Room 2123 Rayburn House Office Building, Hon. Paul Tonko [chairman 17 

of the subcommittee] presiding. 18 

Members present: Representatives Tonko, Clarke, Peters, 19 

Barragan, McEachin, Blunt Rochester, Soto, DeGette, Matsui, 20 

McNerney, Ruiz, Dingell, Pallone (ex officio), Shimkus, Rodgers, 21 

McKinley, Johnson, Long, Flores, Mullin, Carter, Duncan, and 22 

Walden (ex officio). 23 

Staff present: Adam Fischer, Policy Analyst; Jean Fruci, 24 
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Energy and Environment Policy Advisor; Caitlin Haberman, 25 

Professional Staff Member; Rick Kessler, Senior Advisor and Staff 26 

Directory, Energy and Environment; Brendan Larkin, Policy 27 

Coordinator; Dustin Maghamfar, Air and Climate Counsel; Mike 28 

Bloomquist, Minority Staff Director; Adam Buckalew, Minority 29 

Director of Coalitions and Deputy Chief Counsel, Health; Jordan 30 

Davis, Minority Senior Advisor; Mary Martin, Minority Chief 31 

Counsel, Energy & Environment & Climate Change; Brandon Mooney, 32 

Minority Deputy Chief Counsel, Energy; Brannon Rains, Minority 33 

Staff Assistant; 34 

and Peter Spencer, Minority Senior Professional Staff Member, 35 

Environment & Climate Change. 36 
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Mr. Tonko.  The Subcommittee on Environment and Climate 37 

Change will now come to order.  38 

Today, we are proceeding in a slightly different order. 39 

Chairman Pallone and I will each speak for no more than four 40 

minutes so that we can yield to the gentleman from Virginia, Mr. 41 

McEachin, two minute after Chairman Pallone has spoken.  I 42 

recognize myself for four minutes for the purpose of an opening 43 

statement. 44 

Yesterday, I joined Chairman Pallone, Energy Subcommittee 45 

Chairman Rush, and other members of the committee to announce 46 

support for a 100 percent clean economy by no later than 2050. 47 

Congress is looking to this committee to take a leading role 48 

in developing the policies to achieve a net zero greenhouse gas 49 

emissions result. 50 

This must include significant direct emissions reductions 51 

in every community and the just and equitable transition for every 52 

American including adversely impacted individuals and 53 

communities. 54 

This is the first in a series of hearings to study the 55 

challenges and potential solutions before us.  One thing is 56 

clear.  We cannot afford to wait until 2050 or even 2030 to act. 57 

We must be prepared for the earliest opportunity with a plan 58 

that can garner support from a very broad coalition.  After 10 59 

years of congressional inaction, today no consensus exists on 60 
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the best policies to achieve this scientifically necessary 61 

target. 62 

But we have the benefit of a panel of expert witnesses who 63 

can discuss effective pathways for decarbonization.  I believe 64 

there is a broad agreement that our decarbonization strategy 65 

should seek to improve energy efficiency, deploy new and preserve 66 

existing clean electricity resources, enable electrification 67 

across all sectors of our economy, and utilize carbon dioxide 68 

removal through natural and technological methods. 69 

This core strategy will not capture all greenhouse gas 70 

emissions.  We will also need development of cleaner fuels for 71 

heavy duty transportation and new materials and processes for 72 

industrial applications. 73 

We also acknowledge that any meaningful climate action will 74 

require significant federal investments, particularly in rural, 75 

deindustrialized, and environmental justice communities, which 76 

will create new economic opportunities and accelerate the 77 

transition to a clean energy future for all. 78 

Despite apparent agreement on this overall strategy of 79 

decarbonization, there is little consensus on which specific 80 

policy mechanisms would be most effective and fair to achieve 81 

it. 82 

No single policy will deliver American's transition to a 83 

100 percent clean economy on its own.  Congress must develop 84 
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economy wide and sector-specific solutions, and we should be 85 

clear.  This target requires nothing short of transforming the 86 

United States economy.  87 

If we can limit economic disruptions and expand 88 

opportunities in the process we should do so.  Throughout this 89 

process, we will consider how deep decarbonization may impact 90 

communities and workers, equity and environmental justice, energy 91 

affordability and United States competitiveness, and processes 92 

that are difficult to decarbonize. 93 

But we must also keep this simple fact in mind.  94 

Comprehensive climate action will create millions of good-paying 95 

jobs, building a clean energy and climate resilient economy while 96 

reducing harmful pollution. 97 

Efforts to rebuild and modernize our infrastructure, 98 

research and deploy clean technologies, promote workforce 99 

development, and ensure safe and healthy communities will 100 

strengthen American global competitiveness and economic 101 

leadership throughout the 21st century.   102 

The work we do here will impact millions of Americans and 103 

generations to come.  We have committed to ensuring this process 104 

will be open to all ideas and thoughtful in its response.   105 

We have already engaged with numerous stakeholders and 106 

committed to them that they have a seat at this table.  A 107 

collaborative open approach is the only way to ensure America's 108 
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climate transition is not only possible but also just and 109 

equitable.  110 

I look forward to today's discussion as well as a rigorous, 111 

open, and honest exploration of the potential solutions in the 112 

months ahead to put America on the pathway to a clean economy. 113 

With that, I now recognize Mr. Shimkus, our ranking member 114 

of the Subcommittee on Environment and Climate Change, for five 115 

minutes for his opening statement. 116 

Mr. Shimkus.  Thank you, Mr. Chairman. 117 

This hearing kicks off the subcommittee's review of policies 118 

that would aim to substantially reduce greenhouse gas emissions 119 

across the United States economy. 120 

The goals of what is called deep decarbonization are bold 121 

and would sweep across every aspect of our society.  The most 122 

aggressive of them call for regulatory schemes to achieve net 123 

zero emissions by 2050 and would change how we generate 124 

electricity, fuel our vehicles, grow our food, and make the steel 125 

and cement and other ingredients of modern infrastructure, 126 

cities, and industry. 127 

As we examine deep carbonization policies, I hope we can 128 

keep appropriate perspective.  For example, we should be clear 129 

that some of these goals are not possible to achieve with current 130 

technology or through renewable energy alone. 131 

Some are too expensive to implement in any way that would 132 
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preserve affordable energy and the goods and services we rely 133 

upon in our daily lives. 134 

We have to take a hard look at the full costs of domestic 135 

policies that would transform our electric infrastructure, our 136 

energy systems, our mobility.   137 

Hearings like this can help start to shine the light on all 138 

of these.  We also should recognize that we are talking about 139 

a global issue.  As noted in the previous hearings, there has 140 

been unrelenting growth in global carbon emissions, even as the 141 

U.S. emissions have declined. 142 

While projections show global emissions growth may level 143 

off, they will not decline very much as nations continue to seek 144 

the tremendous benefits of energy, power, and transportation in 145 

their societies as they continue to acquire the steel, cement, 146 

and other infrastructure needed for building and expanding.   147 

This is particularly true for China, India, and rest of the 148 

developing world.  Affordable energy and industrial output are 149 

key ingredients for these growing economies.   150 

The plain fact is the world, according to projections by 151 

the International Energy Agency, will continue to rely primarily 152 

on fossil forms of energy for the foreseeable future and the 153 

developing world will continue to dominate global emissions in 154 

the years to come.   155 

The policies we consider in the United States should be 156 
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considered against this global energy and economic reality.  We 157 

should not put the United States at a competitive disadvantage 158 

to other nations or deprive our nation important opportunities 159 

to innovate and develop the new fossil or nuclear technologies 160 

or industrial technologies that promise clean future energy 161 

systems. 162 

Focusing on global energy and economic realities will help 163 

us focus on where the real gains can be achieved in reducing future 164 

emissions and maintaining the prosperity necessary for addressing 165 

future climate risks. 166 

Let me suggest that these gains will come less from radically 167 

and expensively transforming a mature $20 trillion U.S. economy 168 

than providing the modern, clean, and low-emission technologies 169 

to nations still putting their modern economies into place. 170 

In recent months, we have been building a record that 171 

underscores the critical need for technological breakthroughs 172 

to develop cleaner energy and economic systems. 173 

This morning, we will hear from witnesses who can speak to 174 

what is necessary to move these technological breakthroughs 175 

forward, and we welcome you. 176 

I am particularly looking forward to hearing from Shannon 177 

Angielski of the Carbon Utilization Council.  She will speak to 178 

the contribution of fossil fuel technologies to decarbonization 179 

objectives and she can outline how bipartisan work in Congress 180 
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has helped create new markets and what more is needed to ensure 181 

that these policies are effective. 182 

The bottom line is there are practical policies we can pursue 183 

in a bipartisan fashion that will help incentivize the development 184 

of innovative technologies for coal and natural gas as well as 185 

nuclear energy that will strengthen American leadership in these 186 

critical sectors.   187 

We should avoid complex, regulatory, and command and control 188 

schemes that the majority sometimes seeks to impose.  These would 189 

foreclose the potential for innovations that will enable full 190 

use of our nation's tremendous energy and economic resources. 191 

  192 

Our goals should be to perfect the bipartisan policies that 193 

will allow innovation in the private sector to provide the new 194 

technologies that will provide the path to lower emissions, 195 

especially where this is needed most. 196 

And with that, Mr. Chairman, that ends my opening statement. 197 

 I yield back. 198 

Mr. Tonko.  Thank you.  The gentleman yields back. 199 

The chair now recognizes Mr. Pallone, chairman of the full 200 

committee, for four minutes for his opening statement. 201 

Mr. Pallone? 202 

The Chairman.  Thank you, Chairman Tonko.  203 

One of this committee's top priorities is combating climate 204 
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change.  Yesterday, I joined Chairman Tonko and Rush and other 205 

committee Democrats in announcing a bold plan to address the 206 

climate crisis by achieving 100 percent clean economy by 2050. 207 

Our plan is based on the science.  International scientific 208 

experts tell us we must invest in clean technologies and initiate 209 

an aggressive economy wide effort now to achieve this goal. 210 

So yesterday we outlined a process for reaching the goal 211 

and that process begins today with this hearing where we will 212 

examine the challenges and opportunities that exist for reducing 213 

greenhouse gas pollution from the major sectors of our economy. 214 

Recent reports by U.S. scientists and the Intergovernmental 215 

Panel on Climate Change paint a grim picture if we do not get 216 

carbon pollution under control. 217 

We are already experiencing record flooding, sea level rise, 218 

intense wildfires, extended drought, and severe weather events 219 

that experts projected would come with increased warming, and 220 

I don't have to tell anybody that.   221 

Anybody knows over the weekend the temperature in my district 222 

got to 103.  We lost power for about 30 to 40 percent of the homes 223 

in my home county including my own home, and my wife called me 224 

this morning to say the power finally came on at 2:30 a.m.   225 

You know, this is what we are all facing.  These events are 226 

taking a terrible toll on our communities and we must act.  227 

Transforming our economy is no easy task.  There will be costs 228 
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associated with the transformation and the scope.  But the costs 229 

of inaction are extremely high and rising. 230 

Fortunately, the calls for action continue to grow.  This 231 

week, 28 global companies representing a combined market 232 

capitalization of $1.2 trillion responded to the U.N. call to 233 

action by committing to the goal of net zero emissions by 2050, 234 

and we will hear from our witnesses this transformation is 235 

challenging but not impossible.   236 

We have many technologies available today that with wider 237 

deployment can lower carbon and other harmful pollutants in the 238 

near term.   239 

Some sectors will present greater challenges and will 240 

require new technologies and significant investment to reach net 241 

zero.  But we want to reward innovation and the businesses that 242 

invest in clean technologies. 243 

However, we cannot only focus on business and technologies 244 

and hope that individual workers and communities automatically 245 

benefit by their adoption.  We know that doesn't always happen 246 

and that economic transformations can leave people and 247 

communities behind.   248 

Workers displaced from lucrative jobs in fossil 249 

fuel-dependent industries must be able to find equally profitable 250 

jobs in their communities and in new clean industries, and we 251 

must reinvest in communities that currently are more exposed to 252 
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harmful pollution and climate change.   253 

We can use this opportunity to ensure that the economy works 254 

for everyone and supports a safe healthy environment. 255 

U.S. is a leader in innovation but we cannot stay competitive 256 

without data technology and infrastructure.  We must get ahead 257 

in the race to a clean economy.  We need to grow now.   258 

Clean industries here employ our workers to deliver modern 259 

high-quality products to the world.  We have the talent and 260 

resources.  All we need now is determination to act. 261 

So as we begin this process and, you know, we think of 262 

ourselves and we are the innovation committee, I invite everyone 263 

to share their ideas with us about how to modernize our 264 

infrastructure and transform our economy to reduce carbon 265 

pollution, create family-sustaining jobs and lead the world in 266 

growing new clean industries, and I look forward to working with 267 

all of you as our effort to develop legislation to achieve 100 268 

by '50 moves forward. 269 

And, again, I particularly want to thank our two subcommittee 270 

chairs, Mr. Tonko and Mr. Rush.  Basically, the 100 by '50 was 271 

Mr. Tonko's idea and he has been working for some time, not only 272 

the last six months since we have been in the majority but for 273 

many years, on this goal and best ways to achieve it. 274 

And so we will see how we develop that over the next few 275 

months when we return from the August recess. 276 
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Thank you. 277 

Mr. Tonko.  Thank you.  The gentleman yields back and thank 278 

you for your kind words, Chairman. 279 

And the Chair now recognizes Mr. Walden, the ranking member 280 

of the full committee, for five minutes for his opening statement. 281 

Mr. Walden.  Well, thank you.  Thank you, Mr. Chairman.  282 

Good morning.  Thanks for having this hearing.  As you all 283 

pointed out yesterday, the Democrats held a press conference to 284 

outline their plans for decarbonizing the United States by 2050 285 

and today we are reviewing some potential paths to achieve that 286 

goal, and that is important. 287 

We need to fully understand what decarbonization means for 288 

consumers and for American workers.  Republicans support 289 

innovation, conservation, adaptation, and preparation.  290 

We support prudent steps to reduce emissions and to address 291 

current and future climate risks.  These steps require we examine 292 

the costs, the effectiveness, and the economic impacts of various 293 

solutions proposed to address the risks. 294 

They require we do not undermine the economic priorities 295 

of communities and states around the nation.  For this reason, 296 

we have urged our majority colleagues to avoid resurrecting 297 

top-down policies that are costly and harmful. 298 

Taxation and regulation can lead to economic stagnation and 299 

hurts consumers and workers.  But instead, we'd like them to work 300 
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with us on bipartisan solutions like those that we have pursued 301 

over the last several Congresses with great success. 302 

Those policies have continued America's leadership in 303 

developing innovative technologies to produce energy with little 304 

or no emissions, and our record on this front is clear and positive 305 

for the climate. 306 

Republicans have been working with Democrats over the past 307 

several Congresses to remove regulatory barriers to new 308 

technological advances in power generation from hydroelectric 309 

power to small modular nuclear, from carbon capture and storage 310 

incentives to power grid reforms. 311 

As innovation is where the long-term solutions to climate 312 

change are, we want America to lead.  We want America to lead 313 

the world in innovation, as we always have, especially on clean 314 

energy and environmental cleanup as well. 315 

Instead of focusing solely on regulations and taxation that 316 

mandate emissions reductions in the U.S., we need to put more 317 

emphasis on the parts of the world with some of the greatest CO2 318 

emissions like China and India. 319 

Our most effective policies are the ones that encourage and 320 

support development of clean energy here at home and abroad by 321 

American workers and by innovators. 322 

We can develop these new technologies and we can market them 323 

to the world.  We support realistic solutions that will have 324 
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meaningful impact on global emissions while growing the U.S. 325 

economy and protecting American workers. 326 

That is why we pursued policies like the 45Q Carbon Sequester 327 

tax credit the Republicans enacted last Congress.  They offer 328 

much in the potential for cleaner fossil fuels and sequester of 329 

carbon. 330 

We will hear this morning about the promises carbon capture 331 

holds and what might be done to improve its prospects, and we 332 

are excited to learn about that.  We know there is more innovation 333 

just over the horizon in these areas.   334 

We should talk about what it takes to ensure the United States 335 

can lead on clean fossil energy technology and on nuclear 336 

technology, and not cede our dominance to our adversarial 337 

competitors globally. 338 

We already risk that in the nuclear technology space and 339 

we need to make sure that doesn't continue.  Closer to home we 340 

have to pursue practical policies that strengthen local economies 341 

and make our communities safe. 342 

In my part of the world in the Northwest, we have benefitted 343 

from clean hydropower, from wind generation and geothermal and 344 

solar power.   345 

We have suffered greatly, though, from the lack of management 346 

of our federal forest lands, which are burning up every summer, 347 

choking our citizens and polluting our atmosphere.   348 
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Actively managing our forests not only reduces the risks 349 

of fire, it also reduces carbon emissions, as proven out by the 350 

IPCC itself. 351 

It promotes healthy younger stands of trees, maximizes our 352 

forests' ability to actively sequester carbon, all this while 353 

creating jobs and wood products that store carbon. 354 

Unfortunately, we have got about 80 million acres in need 355 

of treatment and need it now.  The federal forests lag behind. 356 

  357 

We need to pass legislation like the Resilient Federal 358 

Forests Act, which I have introduced with others to address this, 359 

and whether that is considered decarbonization or not it is the 360 

right kind of bipartisan policy to pursue and we can do it right 361 

here in America. 362 

So let us talk about that as well and let us talk about the 363 

needs for our communities in the fossil energy-rich cities and 364 

counties in Texas and Pennsylvania that have been pursuing the 365 

economic benefits fostered by the technological revolution in 366 

oil and natural gas production to the New England communities 367 

that do not have the energy infrastructure to ensure even heat 368 

and power on the coldest or hottest nights or warmest days.   369 

So let us talk about these policies too in terms of what 370 

matters to people every day, and then together we should be able 371 

to find bipartisan solutions, moving forward, as we have in the 372 
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past. 373 

And with that, Mr. Chairman, I yield back the balance of 374 

my time. 375 

Mr. Tonko.  The gentleman yields back, and the Chair would 376 

like to remind members that pursuant to committee rules all 377 

members' written opening statement shall be made part of the 378 

record. 379 

With that, I now introduce our witnesses for today's hearing.  380 

We have Dr. Cark Hausker, senior fellow, climate program 381 

at the World Resources Institute.  Next, we have Ms. Shannon 382 

Angielski, executive director of the Carbon Utilization Research 383 

Council.   384 

Then Mr. Armond Cohen, executive director of the Clean Air 385 

Task Force.  And finally, Dr. Cleetus, who is a policy -- the 386 

policy director of Climate and Energy Program at the Union of 387 

Concerned Scientists. 388 

Before we begin, I would like to explain the lighting system. 389 

 In front of you are a series of lights.  The light will initially 390 

be green at the start of your opening statement.  The light will 391 

turn yellow when you have one minute remaining. 392 

Please begin to wrap up your testimony at that point.  The 393 

light will turn red when your time has expired.  At this time, 394 

the Chair will now recognize Dr. Hausker for five minutes to 395 

provide his opening statement, welcome to you and all of our 396 



This is a preliminary, unedited transcript. The statements within 
may be inaccurate, incomplete, or misattributed to the speaker. 
A link to the final, official transcript will be posted on the 
Committee’s website as soon as it is available. 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 
 1323 RHODE ISLAND AVE., N.W. 
(202) 234-4433 WASHINGTON, D.C.  20005-3701 www.nealrgross.com 

panelists, and thank you for your time and the intellect that 397 

you will share with us.  398 
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STATEMENTS OF KARL HAUSKER, SENIOR FELLOW, CLIMATE PROGRAM, WORLD 399 

RESOURCES INSTITUTE; SHANNON ANGIELSKI, EXECUTIVE DIRECTOR, 400 

CARBON UTILIZATION RESEARCH COUNCIL; ARMOND COHEN, EXECUTIVE 401 

DIRECTOR, CLEAN AIR TASK FORCE; RACHEL CLEETUS, POLICY DIRECTOR, 402 

CLIMATE AND ENERGY PROGRAM, UNION OF CONCERNED SCIENTISTS 403 

 404 

STATEMENT OF MR. HAUSKER 405 

Mr. Hausker.  Members of the committee, thank you for this 406 

opportunity to testify on America's clean energy future, and 407 

Chairman Tonko, Chairman Pallone, and colleagues, I really thank 408 

you for your leadership on launching the plan for developing 409 

climate legislation.  410 

Let me focus on the four main takeaway messages in my 411 

testimony and I will refer to figures in that testimony as I go. 412 

First, what does science tell us about emission pathways 413 

that can limit warming to 1.5 degrees?  In Figure 1, you will 414 

see that global emissions need to reach net zero by mid-century 415 

and then actually turn negative.  We need to achieve negative 416 

emissions later in the century. 417 

Why negative?  Because we are likely to overshoot safe 418 

concentration of greenhouse gases that would keep us at 1.5 419 

degrees.  So we need sharp declines in emissions beginning in 420 

the 2020s and we will need, as you noted, major transformations 421 

in electricity generation, buildings, transport, and industry. 422 
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Then we will have to move to creating negative emissions 423 

through carbon dioxide removal.  We can do that through natural 424 

means, planting trees and improving soil health, and we can also 425 

do it through technical means, and the two leading candidates 426 

are bioenergy plants with carbon capture and sequestration or 427 

the direct capture of CO2 from air, its concentration and safe 428 

storage underground. 429 

We will likely need carbon dioxide removal at a large scale, 430 

up to 10 billion tons of CO2 per year, by around mid-century, 431 

and this amount will exceed the capacity of those natural means 432 

and perhaps exceed what we can do with bioenergy with CCS. 433 

And that is why I really want to emphasize that we are likely 434 

to need CCS with direct air capture by mid-century at the scale 435 

of billions of tons per year, and this leads me directly to my 436 

second major takeaway. 437 

We must further develop CCS technology.  Regardless of 438 

whether you think we need it on power plants, we will need it 439 

for that job of carbon dioxide removal. 440 

Similarly, CCS will be needed for various industrial sources 441 

that have process emissions -- iron, steel, chemicals, and cement. 442 

 So we must take key steps in the coming decade.  Improve the 443 

technology, scale up CCS, bring costs down, build pipelines and 444 

injection sites, refine our policy and governance frameworks, 445 

and build public acceptance.  We can't wait until 2030 or 2040 446 
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to decide what to do on CCS. 447 

My third takeaway -- the transformations needed to get to 448 

net zero emissions are technologically feasible and affordable. 449 

  450 

We can do it with current technology and near-commercial 451 

technology in the pipeline.  But we should also innovate, as 452 

several of you have said, to keep being able to do it better and 453 

do it cheaper. 454 

The strategies for transformation are depicted in Figure 455 

2 in my testimony.  It is quite simple at one level.  First, be 456 

as energy efficient as possible across all sectors of the economy. 457 

  458 

Second, electrification -- switch everywhere possible from 459 

the direct combustion of fossil fuels to the direct use of 460 

electricity.  Where you can't do that, develop the low-carbon 461 

zero-carbon fuels for those end uses. 462 

Third, we are going to build a lot of electricity with zero 463 

carbon.  That electrification process will make this a huge 464 

growth industry.  So we will electrify the economy and then we 465 

need to go to zero-carbon generation. 466 

And fourth, the fourth key strategy, of course, is carbon 467 

capture, which I just described. 468 

Takeaway number four -- my last takeaway -- to produce all 469 

that carbon-free electricity, we can build out solar and wind 470 
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very aggressively in the coming years.  But we also need to 471 

commercialize -- fully commercialize the other zero-carbon 472 

options. 473 

So in Figure 3 in my testimony, I depict the great wonderful 474 

jaw -- dropping decrease in solar and wind costs over the last 475 

10 years.   476 

Many models suggest that we could move to 60, 70, 80, maybe 477 

even 90 percent renewable generation from solar and wind over 478 

the next decades, especially if we support it with transmission 479 

-- expanded transmission, demand management, and storage. 480 

However, most modelists -- most modelers and analysts 481 

understand that we need to complement any wind and solar with 482 

other dispatchable and firm power sources.   483 

Sometimes you can do that with hydro and geothermal and 484 

bioenergy.  But we are also likely to need carbon-free generation 485 

sources that aren't constrained by location like hydro and 486 

geothermal. 487 

So the good news here is that companies like NetPower are 488 

developing CCS approaches to capture 100 percent of emissions 489 

from fossil fuel plants, and companies like NuScale are developing 490 

advanced nuclear options and small modular reactors that can play 491 

a role in America's clean energy future. 492 

So my closing thought is it is risky to bet the climate on 493 

just a single set of technologies.  Support RD&D across a broad 494 
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set and let us keep our focus on carbon emissions, not on the 495 

market share of any particular technology. 496 

I look forward to your questions.  Thank you.  497 

[The prepared statement of Mr. Hausker follows:]  498 

 499 

**********INSERT 1********** 500 
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Mr. Tonko.  Thank you, Dr. Hausker. 501 

And next, we will here from Ms. Angielski.  You are 502 

recognized for five minutes, please. 503 
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STATEMENT OF MS. ANGIELSKI 504 

 505 

Ms. Angielski.  Thank you, Chairman Tonko and Ranking Member 506 

Shimkus, for the invitation to testify before the subcommittee 507 

today and to discuss initiatives that can decarbonize the U.S. 508 

economy, and we really appreciate your leadership on these issues. 509 

I just want to start by introducing the Carbon Utilization 510 

Research Council.  CURC is an industry coalition focused on 511 

technology solutions for the responsible use of our fossil energy 512 

resources in a balanced low-carbon generation portfolio.   513 

Members of CURC believe that American fossil fuel ingenuity 514 

and technology innovation will satisfy the world's growing 515 

appetite for affordable energy, improve energy security, increase 516 

exports of U.S. resources and manufactured energy equipment, 517 

create high-paying jobs, and improve environmental quality. 518 

In order to achieve these objectives, members of CURC are 519 

at the forefront of their industries to develop and commercialize 520 

technologies that will transform the way the world uses fossil 521 

fuels. 522 

My testimony will address five key points describing what 523 

is needed to unlock the innovation that is needed to decarbonize 524 

the use of fossil fuels in the power sector. 525 

Point one -- the growing use of fossil fuels must be 526 

accompanied by robust investment in carbon capture utilization 527 
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and storage, or CCUS.   528 

This is because global fossil fuel use is projected to rise 529 

well into the future.  As a result, modelling conducted by the 530 

Intergovernmental Panel on Climate Change and the International 531 

Energy Agency, or the IEA, agree that carbon capture is an integral 532 

part of the technology solution set in  order to cost effectively 533 

achieve global climate targets. 534 

A recent IEA analysis shows that high capture rates are wind 535 

combined with sustainable biofuels.  Power generated from fossil 536 

fuels can achieve net zero carbon emissions. 537 

Other recent analysis from IEA estimates that by 2060 CCUS 538 

accounts for approximately 100 gigatons of the CO2 emissions 539 

reductions needed to meet the global goals of the 2 degrees 540 

scenario. 541 

To put this scale of emissions reductions into perspective, 542 

this would be the same as, roughly, 1,100 coal units installing 543 

carbon capture by 2030 and storing CO2 from those systems for 544 

the next 30 years. 545 

This would also be the same as 3,200 natural gas combined 546 

cycle units with the same amount of carbon capture over the same 547 

period. 548 

Modelling also shows that in order to achieve deep 549 

decarbonization goals, CCUS must be complemented with technology 550 

such as direct air capture and other negative emissions 551 
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technologies. 552 

To date, however, carbon capture has not been deployed at 553 

the rate needed to achieve deep decarbonization objectives. 554 

Point two, U.S. industry, thankfully, has years of 555 

experience with CCUS.  Projects operating in the U.S. today 556 

capture, roughly, 25 million metric tons of CO2 annually from 557 

industrial processes. 558 

Large volumes of CO2 are also transported through a 559 

4,500-mile pipeline network and some of that CO2 is stored in 560 

well-documented and studied geological reservoirs across the 561 

country. 562 

For more CCUS deployment to occur, projects need to integrate 563 

each of these individual elements together into one system.  The 564 

Petra Nova project that retrofit a coal power plant with carbon 565 

capture in Texas and transports that CO2 by a pipeline into a 566 

nearby oil field as well as the Archer Daniels Midland ethanol 567 

production facility with carbon capture in Illinois are just two 568 

prime examples of how to integrate those different industries 569 

together into one process and demonstrated that CCUS is 570 

technically feasible. 571 

Point three -- while carbon capture is in the early stages 572 

of deployment, the U.S. is making significant strides to reduce 573 

costs and create a robust carbon capture industry.  Innovative 574 

research and development is well underway that will further 575 
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improve the cost and performance of new carbon capture 576 

technologies through DOE's world class carbon capture and storage 577 

programs. 578 

These technologies have the promise of providing 579 

dispatchable fossil fuel power generation with low to zero carbon 580 

emissions necessary to support the growth of renewables and 581 

achieve decarbonization of the power grid. 582 

Importantly, carbon capture is fuel and emissions agnostic. 583 

 This means investment in power sector applications will also 584 

benefit the use of carbon capture in other industries and when 585 

applied to other fuel gas streams. 586 

With improved technology and deployment, the technology will 587 

follow a well understood cost reduction curve and economies of 588 

scale will be achieved in the same way this happened with the 589 

wind and solar industries. 590 

Four, investments in carbon capture will benefit the 591 

environment, improve energy security, and provide macroeconomic 592 

benefits to the U.S. economy. 593 

Analysis connected by CURC and ClearPath Foundation shows 594 

that there are significant economic benefits to the U.S. if the 595 

public-private sector investments in carbon capture are 596 

undertaken.  597 

Our analysis projects that at least 17 gigawatts and up to 598 

87 gigawatts of market-driven carbon capture paired with enhanced 599 
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solar recovery will significantly increase oil production, lower 600 

retail electricity rates, all of which contribute to substantial 601 

increases in annual GDP as well as create over 800,000 new jobs 602 

by 2040. 603 

Five, with robust and sustained policy support, carbon 604 

capture can contribute to any deep decarbonization goals.  45Q 605 

is a key policy tool for catalyzing a carbon capture industry 606 

in this country and is seen as a model policy by international 607 

energy entities.  608 

And while several carbon capture projects are in development 609 

as a result of this policy, project developers are eagerly 610 

awaiting issuance of Treasury guidance to understand how to use 611 

the tax credits. 612 

However, even as the U.S. continues to invest in innovative 613 

research and projects that will be incentivized through the use 614 

of these credits, it is important to recognize that multiple 615 

policy tools will be needed to accelerate and attract investment 616 

in carbon capture. 617 

I just want to mention several -- there are several CCUS 618 

bills in Congress pending that would do that, some of which are 619 

before this committee, and I just want to recognize Congressman 620 

Peters and Mr. McKinley on the Utilizing Significant Emissions 621 

Act as well as the Carbon Capture Modernization Act are just two 622 

examples. 623 
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So in closing, I just want to close by saying the world is 624 

watching as we embark on these initiatives.  Investment in CCUS 625 

will transform carbon dioxide into an economic resource, lower 626 

the cost of reducing emissions, save consumers money, and 627 

safeguard the environment. 628 

Thank you. 629 

[The prepared statement of Ms. Angielski follows:]  630 

 631 

**********INSERT 2********** 632 
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Mr. Tonko.  Thank you, Ms. Angielski. 633 

And Mr. Cohen, you are recognized for five minutes, please. 634 
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STATEMENT OF MR. COHEN 635 

 636 

Mr. Cohen.  Chairman Tonko, Ranking Member Shimkus, and 637 

distinguished members of the committee, I appreciate the 638 

opportunity to testify this morning. 639 

Rather than read a written statement, I presented or prepared 640 

several slides and visuals that I think I want to just walk you 641 

through to kind of connect some of the threads you have already 642 

heard.  It is labelled supporting slides. 643 

So if you turn with me to the first page, there's a pie chart 644 

and it is U.S. energy CO2 emissions by sector.  And so we talk 645 

a lot about electricity but as some of the previous speakers have 646 

mentioned, it is not just about electricity.  Actually, 647 

electricity is 40 percent of the CO2 energy problem in the United 648 

States.  Agriculture is -- you know, I will put it in a separate 649 

category. 650 

The point is there are many sectors to address here.  We 651 

have got a $2 trillion a year energy economy that we have to 652 

decarbonize over a period of decades. 653 

My bottom line is that it is tough but feasible if we retain 654 

options to go down multiple pathways at once and those pathways 655 

are represented in the next slide, which is called puzzle pieces 656 

for a 100 percent carbon-free energy economy, and there you can 657 

see that we have to do a number of things simultaneously, some 658 
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of which have been mentioned.   659 

We need -- we can utilize variable zero-carbon electricity 660 

that we have today at low cost like wind and solar and with storage. 661 

We will need firm always available zero-carbon electricity 662 

to balance the grid.  I will get to that in a minute.  We will 663 

need carbon capture and storage.  We will need electrification. 664 

  665 

We will need low-carbon industrial processes, and at the 666 

center of this puzzle diagram you will see something called 667 

zero-carbon fuels, which are essential to making all of this work. 668 

 If we have a zero-carbon drop-in liquid or gaseous fuel to 669 

substitute for gas and oil, we have really a winning combination. 670 

Finally, there is something in this -- there is a puzzle 671 

piece called super pollutants, which is really dealing with 672 

methane leakage from the fossil fuel system, which we will have 673 

to do with fossil energy as to be part of this decarbonized future. 674 

The next slide is a somewhat complicated diagram but I won't 675 

walk through in detail.  But it is called a zero-carbon energy 676 

system.  The point that is made here is that we need to succeed. 677 

 We are going to need a complementary set of technologies. 678 

You will see that zero-carbon electricity is kind of at the 679 

core because you can do a lot, as Dr. Hausker has recommended, 680 

in terms of building decarbonization and transport.  But we are 681 

going to need some other things, and to the left of the zero-carbon 682 
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electricity diagram you will see hydrogen, and we would add to 683 

that hydrogen-derived fuels like ammonia, which can be used as 684 

substitutes for gas and oil. 685 

The way that we create zero-carbon electricity through 686 

renewables, through nuclear energy, and through fossil energy 687 

with carbon capture, interestingly, there are a lot of crossovers 688 

in here and complementarities among these technologies. 689 

So, for example, you will see towards the bottom of the page 690 

that kind of all roads lead to carbon capture, as has been 691 

mentioned.  Carbon capture really does triple duty.   692 

It can decarbonize electricity.  It can help create 693 

zero-carbon fuels for transport, and it can help create 694 

zero-carbon fuels for industrial heat and process.   695 

So very, very critical lynchpin technology, electrolysis 696 

and hydrogen transformation as well, and you will see that nuclear 697 

also plays a role in this picture along with renewable. 698 

So an overarching point is there has been a lot of talk about 699 

Apollo 11 in the last week, rightly so.  But my view is this is 700 

not about moon shots.  This is about test flights and it is about 701 

some smart earthbound engineering. 702 

Most of what is in these diagrams has already been 703 

demonstrated.  Not all of it has been demonstrated or built 704 

multiple series at commercial scale but it has all fundamentally 705 

been demonstrated.   706 
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Whether it is nuclear or carbon capture, it is about smart 707 

engineering.  It is about getting into mass production and 708 

bringing costs down. 709 

Let me close by addressing the electric part of this 710 

equation, which, as we have mentioned, is absolutely critical. 711 

 We have a great head start on electricity.  A third of the United 712 

States power grid is already decarbonized.   713 

Between hydroelectric, wind and solar, and nuclear, we are 714 

now a third of the way there.  So we need to get the other 715 

two-thirds of the way there.  So how do we do that? 716 

As was mentioned, we have an enormous accomplishment to be 717 

proud of, which is the degree to which wind and solar costs have 718 

come down.   719 

I have no doubt that they will be the backbone of a future 720 

decarbonized electric grid.  But that may not be the whole 721 

solution.   722 

They might be, but I believe that there is reason from the 723 

modelling and the analysis that has been done, which I am going 724 

to walk you through in the next minute.  We can talk about that 725 

at greater length in the Q&A. 726 

To demonstrate why we need things in addition to variable 727 

weather dependent electricity, if you turn to slide four you will 728 

see -- I took the example of California because it is a state 729 

that is blessed with renewable resources and also a state that 730 
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is very dedicated to decarbonizing its grid and has actually put 731 

that into law. 732 

You can see that wind and sun vary by season.  If it were 733 

just a question of daily wind and sun variability, we could do 734 

that with battery storage pretty cheaply. 735 

But the fact is we have seasonal variations and you can see 736 

a factor of 400 or 500 percent variation for months over the year. 737 

 If you -- at the bottom of slide four you will see the demand 738 

in California, which is pretty constant throughout the year.   739 

But you will see that the available resource -- wind and 740 

solar resource combined -- fluctuates quite a bit over the year 741 

over seasonal patterns.  And if you flip the page to slide five, 742 

you will see that the result is that we have what essentially 743 

is a seasonal surplus and a seasonal deficit. 744 

That is very expensive to deal with with battery storage, 745 

even if we dropped the price of batteries by, say, 80 percent. 746 

My final slide just shows that if we go to a system that 747 

is, let us say, half renewables, we probably have modest costs 748 

right now and we can manage that with storage. 749 

If we push a lot farther than that right now without firm 750 

energy in the system, which would be the light blue bars, we are 751 

looking at a very steep incline. 752 

So bottom line is firm energy, zero-carbon energy very 753 

important and we can address that in the Q&A. 754 
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Thank you.   755 

[The prepared statement of Mr. Cohen follows:]  756 

 757 

**********INSERT 3********** 758 
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Mr. Tonko.  Mr. Cohen, thank you. 759 

And now Dr. Cleetus, you are recognized for five minutes, 760 

please. 761 
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STATEMENT OF MS. CLEETUS 762 

 763 

Ms. Cleetus.  Good morning, and thank you, Chairman Tonko, 764 

Ranking Member Shimkus, and members of the subcommittee for 765 

providing me the opportunity to testify here today. 766 

My name is Rachel Cleetus and I am the policy director for 767 

the Climate and Energy program at the Union of Concerned 768 

Scientists. 769 

The science is clear.  We need to get to net zero carbon 770 

emissions by 2050 to help limit the risks of climate change 771 

including worsening flooding, heat waves, wildfires, and sea 772 

level rise. 773 

Embracing a zero-carbon energy future would also be a boon 774 

for the economy and for public health.  If we do this right, we 775 

can help ensure that all communities will benefit from this 776 

transition. 777 

Reaching net zero emissions by 2050 will not be easy and 778 

it requires a sustained effort over decades.  But a just and 779 

equitable low-carbon transition is both a necessary and 780 

achievable goal for the U.S. 781 

The U.S. can and must play a leading role in the global 782 

efforts and right now we are far off track.  The good news is 783 

that we have today many of the scalable technology solutions that 784 

we need to get on a path to net zero and others are clearly on 785 
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the horizon -- energy efficiency, renewable energy, electrifying 786 

energy end uses, and increasing carbon storage in lands and soils, 787 

for example. 788 

The costs of wind, solar, and battery storage have been 789 

falling dramatically over the past decade.  To decarbonize the 790 

power sector we need a diverse mix of zero-carbon technologies. 791 

Most analyses including from UCS show that renewable 792 

electricity plays a dominant role in decarbonizing the power 793 

sector and, by extension, the rest of the economy. 794 

Our analysis shows renewables reaching 70 to 80 percent of 795 

the generation mix by 2050 while conventional coal-fired power 796 

is phased out by 2030.   797 

Natural gas with CCS and nuclear will likely need to be part 798 

of the mix, although their role is constrained by costs and we 799 

need to address associated safety, security, and social and 800 

environmental concerns. 801 

Significant investments in infrastructure are needed for 802 

this transition.  But the near-term public health benefits will 803 

be immense.  As renewables are ramped up, we have many tools 804 

available to ensure reliable and affordable integration of this 805 

generation. 806 

A key near-term challenge is how to avoid an over reliance 807 

on natural gas, which is still a fossil fuel and has associated 808 

methane leakage, methane being a potent heat-trapping gas. 809 
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The role of conventional natural gas must be contained within 810 

the next decade else we risk blowing past our climate goals or 811 

have billions of dollars in stranded assets. 812 

Another near-term challenge highlighted in a 2018 UCS 813 

analysis -- the nuclear power dilemma -- is that more than 814 

one-third of existing U.S. nuclear plants face early retirement 815 

over the next decade and could be replaced by natural gas, risking 816 

a 6 percent rise in cumulative power sector emissions. 817 

A national carbon price or low-carbon electricity standard 818 

combined with strong safety standards could help limit this risk. 819 

 The transportation sector is the leading contributor to U.S. 820 

heat-trapping emissions today. 821 

Therefore, cutting these emissions is essential, and that 822 

can be done by cleaning up vehicles and fuels through strong fuel 823 

economy and greenhouse gas emission standards and reducing the 824 

carbon content of fuels, and rapidly transitioning to 825 

electrification while investing in low-carbon mass transit. 826 

The middle of the century can seem a long way off but the 827 

reality is we must implement policies right now to drive down 828 

emissions and avoid locking in long-lived carbon-intensive 829 

infrastructure.  830 

We need a robust comprehensive economy wide suite of policies 831 

to scale up the many solutions we already have on hand, even as 832 

we invest in the research, development, and deployment of a 833 
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portfolio of the next generation of zero-carbon technologies.  834 

Congress is already considering many types of these 835 

policies, including proposals for an RES, a CES, 100 percent clean 836 

energy, a range of carbon pricing proposals, and tax credit 837 

extensions. 838 

Done right, climate action can also help address 839 

long-standing inequities for low-income communities and 840 

communities of color that have borne a disproportionate burden 841 

of our dependence on fossil fuels, and we can also unleash the 842 

benefits of clean energy in these communities. 843 

We must invest in just transition policies for fossil 844 

fuel-dependent workers in communities.  It is now time for bold 845 

and comprehensive action. 846 

Our choices today will determine the kind of climate future 847 

we leave our children and grandchildren.  Last week, UCS released 848 

an analysis, "Killer Heat in the United States," that shows that 849 

if we fail to sharply curtail global heat-trapping emissions, 850 

rapid widespread increases in extreme heat are projected to occur 851 

across the country. 852 

However, if we dramatically cut emissions we can greatly 853 

limit the intensity of the coming heat.  Our nation just 854 

celebrated the 50th anniversary of humans landing on the Moon, 855 

and amazing testament to American vision, ingenuity, and courage. 856 

 That is the can-do spirit we have to bring to the challenge before 857 
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us today. 858 

We are greatly encouraged by this committee's leadership, 859 

look forward to seeing Congress enact robust legislation, and 860 

we thank you, Chairmen Tonko, Rush, and Pallone, for the bold 861 

vision that you laid out yesterday. 862 

[The prepared statement of Ms. Cleetus follows:]  863 

 864 

**********INSERT 4********** 865 
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Mr. Tonko.  Thank you, Dr. Cleetus. 866 

That concludes witness opening statements.  We now will move 867 

to member questions, each member having five minutes to ask 868 

questions of our witnesses.  869 

I will start by recognizing myself for five minutes. 870 

A number of members have stated support for achieving economy 871 

wide net zero emissions by 2050 and, obviously, we want to get 872 

there sooner, if possible. 873 

Now, my request here is to have each of you briefly give 874 

your perspective on this target.  Is it ambitious?  Is it aligned 875 

with the global scientific consensus?  Is it achievable if we 876 

get started as soon as possible and how difficult will it be to 877 

achieve? 878 

So Dr. Hausker, we will start with you, please. 879 

Mr. Hausker.  Thank you.  I will preface my response by 880 

saying there is a lot of young people in the audience and, in 881 

fact, two of my daughters are behind me, and a niece, and we have 882 

a moral obligation to get to net zero by 2050 and leave them a 883 

climate that is not disruptive. 884 

And, frankly, our generation has dithered for 30 years since 885 

I was a Senate staffer in 1988 and Jim Hansen testified before 886 

the Senate Energy Committee.   887 

So we need to get going on this.  In terms of timing, it 888 

is a 30-year multi-sector transformation.  I think the hearings 889 
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that you are going to conduct over the next months will establish 890 

a good fact-based foundation for what can we do by 2030 891 

realistically; what can we do by 2040 realistically. 892 

Where can we deploy technologies fully commercial in a big 893 

way now versus what do we need to aim for by 2030, and I hinted 894 

at that in my testimony.  We can go into more details. 895 

But as several of us have noted, we have fully commercialized 896 

at low cost wind and solar.  We can deploy that like crazy.  We 897 

are on the edge of breakthroughs in CCS that will allow us to 898 

scale up in the 2020s to the kind of magnitudes that my colleague, 899 

Shannon, described. 900 

There is longer-term research that we will need for things 901 

we need to deploy in the 2040s and beyond.  So it is a mixture. 902 

 Someone said there is no single policy.  There is no single 903 

technology that is going to do this.  904 

I think all of us look forward to working with you in further 905 

hearings.  Thank you. 906 

Mr. Tonko.  Thank you. 907 

Dr. Angielski? 908 

Ms. Angielski.  So I will just build on what Dr. Hausker 909 

was just saying, that I think if we look to the lessons learned 910 

from the wind and solar industry, it took 25 years for that 911 

industry to actually commercialize, and with that 25 years there 912 

was significant investment by the U.S. in those technologies both 913 
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for innovative research as well as tax credits and deployment 914 

policies as well as at the state and regional level to actually 915 

create markets for the sale of that electricity. 916 

So, again, to my point in my testimony was sustained and 917 

I think aggressive policy support -- we are already there with 918 

carbon capture.  It is not 25 years from now that we are talking 919 

about.   920 

We are talking about another 10 years.  We just need to build 921 

on the success of 45Q, continue to innovate, and do more projects. 922 

Mr. Tonko.  Thank you. 923 

Mr. Cohen? 924 

Mr. Cohen.  Mr. Chairman, totally feasible and proof of 925 

concept -- three examples in history.  Sweden, Ontario, and 926 

France virtually decarbonized their grid in 20 years, okay, and 927 

they did it with a combination of technologies. 928 

We can do it if we decide to. 929 

Mr. Tonko.  Thank you, and finally, Dr. Cleetus? 930 

Ms. Cleetus.  Net zero by 2050 is an essential floor for 931 

an ambitious U.S. contribution to global efforts to limit 932 

temperature increase to 1.5 C.   933 

The reality is we are hurtling to well over 3 C right now, 934 

and even right now at 1 C we are seeing terrible impacts across 935 

our nation -- flooding, heat waves, droughts, sea level rise. 936 

This is not a moment to lower the bar on ambition.  We need 937 
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to raise ambition as much as possible.  It is not going to be 938 

easy.  But the problem is not technology.  I think we have all 939 

laid out that there are many pathways.  We have the technologies 940 

available.   941 

It is feasible.  The challenge is political will.  We are 942 

really encouraged to see this particular subcommittee take this 943 

issue seriously because it is political will that we need right 944 

now. 945 

Mr. Tonko.  Thank you.  And two of the top line messages 946 

we are hearing today is that everyone believes in order to achieve 947 

this target we must, first, take an inclusive view of clean energy 948 

technologies, and, second, implement policies that result in 949 

emissions reductions from all sectors of the economy. 950 

I am certain that everyone here has slightly different 951 

preferred pathways to decarbonization.  But does everyone agree 952 

with these two overarching points and how important are they to 953 

keep in mind as we think through policy specifics? 954 

Dr. Cleetus, why don't we start with you and work backward? 955 

Ms. Cleetus.  We have the technologies available and the 956 

core of them is a zero-carbon technology transition in our energy 957 

sector.   958 

Renewables will play a dominant role, as I said, but we will 959 

need to be -- to be fully risk averse and be sure that we will 960 

hit our climate targets.  We need to have a diverse mix of 961 
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zero-carbon technologies on the table. 962 

Mr. Tonko.  Thank you. 963 

Mr. Cohen? 964 

Mr. Cohen.  Completely agree, and I would just say there 965 

are two halves to this equation.  There is innovation to get that 966 

diverse portfolio.  But there is also market pull. 967 

Innovation by itself is not going to get the pace we need. 968 

Mr. Tonko.  Thank you. 969 

And Ms. Angielski? 970 

Ms. Angielski.  I would say that as it relates to carbon 971 

capture, we already have the 45Q incentives that actually put 972 

a price on capturing and storing CO2.  So that is a good start 973 

and would encourage incentivizing more to that. 974 

Mr. Tonko.  Okay.  And, finally, Dr. Hausker? 975 

Mr. Hausker.  Your analogy is completely right.  We need 976 

a broad portfolio.  Just like in financial investments and just 977 

like if you are in Vegas -- don't put all your chips on one or 978 

two slots. 979 

Mr. Tonko.  Thank you very much, and now I recognize Mr. 980 

Shimkus for five minutes.  Our clock -- we will keep you posted 981 

if it is offset. 982 

Mr. Shimkus.  I understand.  That is right. 983 

Thank you, Mr. Chairman. 984 

For Ms. Angielski, in a February hearing this year on 985 
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addressing climate change, Rick Powell of ClearPath testified, 986 

and I quote, "The expected emissions growth from developing Asian 987 

countries alone would offset a complete decarbonization of the 988 

U.S. economy by mid-century." 989 

Do you agree with that statement? 990 

Ms. Angielski.  I will say that the IEA has actually just 991 

recently issued more analysis that came to the same conclusion. 992 

Mr. Shimkus.  In that same hearing, Ms. Angielski, we heard 993 

testimony that fossil energy will remain a major part of the energy 994 

mix in growing nations like India, Vietnam, Colombia, South 995 

Africa, because the sources are domestic, abundant, and 996 

affordable. 997 

From a technological standpoint, what does it take for the 998 

United States to help these nations continue to use fossil energy 999 

and reduce emissions? 1000 

Ms. Angielski.  So there are a variety of technology 1001 

approaches that could be undertaken.  Those countries are still 1002 

emerging economies so they are looking for the lowest cost 1003 

possible opportunity to generate energy. 1004 

IN many cases that is with coal.  And so if we -- if they 1005 

could adopt more highly-efficient coal systems and when we can 1006 

actually export lower cost carbon capture technologies and help 1007 

them implement it, I think those are the opportunities that we 1008 

can evaluate as the infrastructure in those countries will be 1009 
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very young.   1010 

So they will have those assets on the ground that will 1011 

continue to operate for many years. 1012 

Mr. Shimkus.  Will it be easier for us to help them with 1013 

a robust economy or a weak economy? 1014 

Ms. Angielski.  From our perspective, a robust economy will 1015 

also help us to invest in innovation that we need in order to 1016 

export those technologies and let them help them to utilize them. 1017 

Mr. Shimkus.  Thank you. 1018 

Let me go to Mr. Cohen.  On your testimony on Page 4 it shows 1019 

a chart -- and I thought we were going to try to put it up on 1020 

here so everyone can see it on the screen -- about the change 1021 

in primary energy demand globally.   1022 

The U.S. is in decline.  So this is the -- I don't know if 1023 

it is going to get put up, and I hope -- anyway, you're going 1024 

to have to turn around to see it but you know it because --  1025 

But this is a million tons of oil equivalency.  So this is 1026 

IEA -- International Energy Agency -- world energy outlook, and 1027 

so -- until 2040 and it shows U.S. would look a 30 million tons 1028 

oil equivalent decline where you have those other countries at 1029 

an increase. 1030 

I think we just have to have that in perspective.  I think 1031 

the technology debate we are having today is very, very important 1032 

because we need to be the leader and then we can export to these 1033 
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areas that they are going to move in the fossil fuel sector 1034 

regardless of what we do. 1035 

Mr. Cohen? 1036 

Mr. Cohen.  Yes, and, Representative, I think the point of 1037 

the visual was actually it is going to need to be cheap, too. 1038 

 Developing countries are likely not going to pay a big premium 1039 

for clean energy.   1040 

So the commercialization process that we do in the U.S. just 1041 

as we did for wind and solar to drive costs down is going to go 1042 

viral around the world, hopefully. 1043 

Mr. Shimkus.  Thank you. 1044 

And I will just end on this.  The unspoken word, although 1045 

it was mentioned once or twice, is nuclear.  It has to be a huge 1046 

part of the portfolio.  You can't talk about France is 1047 

decarbonizing without its 80 percent portfolio of nuclear 1048 

generation. 1049 

So we need to work on that from our side, too, because we 1050 

don't have a very consistent message to nuclear power in our 1051 

country right now. 1052 

With that, Madam Chairman, I will yield back. 1053 

Ms. Clarke.  [Presiding.]  Thank you. 1054 

The chairman -- the Chair now recognizes Mr. Pallone, full 1055 

committee chairman, for five minutes to ask questions. 1056 

The Chairman.  Thank you. 1057 
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I wanted to talk a little bit about a technology neutral 1058 

approach and also about natural gas.  So yesterday the committee 1059 

announced our intention, as you know, to try to legislate a path 1060 

towards a 100 percent clean economy, defined as net zero 1061 

greenhouse gas emissions by 2050 and this is the target that the 1062 

science says we must achieve if we are to limit warming to 1.5 1063 

degrees Celsius, avoiding the worst effects of climate change. 1064 

 And I know this is going to be a challenge but I think we can 1065 

do it. 1066 

So let me start out on the technology neutral approach. 1067 

Dr. Hausker, you covered this in your testimony.  Could you 1068 

just explain why we should take a technology neutral approach 1069 

to comprehensive climate policy? 1070 

Mr. Hausker.  Yes.  I think I will contrast it to there are 1071 

some very serious people in the climate policy community who would 1072 

like us to commit to 100 percent renewable energy as the solution, 1073 

and then there is another group of equally serious people that 1074 

say we should take a technology neutral approach, leaving the 1075 

door open to things like nuclear and carbon capture on fossil 1076 

fuels. 1077 

And the reason that I am in the camp of a technology neutral 1078 

approach is that there are likely -- we are likely to hit some 1079 

obstacles if we try to lock in just a narrow set of technologies 1080 

-- renewables only. 1081 
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It may be possible to supply all the world's needs with 100 1082 

percent renewable.  One can't predict the future with certainty. 1083 

 But there is a -- it is much less risky to invest in multiple 1084 

technologies that can get us there as long as we manage all of 1085 

the environmental issues. 1086 

There are not only just CO2 but there is other issues related 1087 

to fossil fuel extraction and combustion.  With nuclear we need 1088 

to make sure the plants are safe and that we can safely store 1089 

the waste and control proliferation problems. 1090 

But, particularly, it will be very difficult to keep costs 1091 

affordable and go to 100 percent renewables.  We can go deeper 1092 

into that if the committee wishes. 1093 

The Chairman.  All right.  I wanted to ask some of the others 1094 

about this too but I have to get to natural gas.  So if anyone 1095 

else wants to briefly comment and answer the question about the 1096 

technology neutral approach. 1097 

Mr. Cohen? 1098 

Mr. Cohen.  Yes.  May I just add a couple points to Karl's 1099 

comment? 1100 

First of all, as I set out in my testimony, I would go a 1101 

little farther and say the vast majority of studies that have 1102 

looked at the electricity sector concluded that firm zero-carbon 1103 

energy, you know, nonweather dependent, whether it is nuclear 1104 

or carbon capture, is going to bring costs down and, you know, 1105 
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there are some outlier studies that suggest it.  But I would say 1106 

that that is a distinct minority of the studies out there. 1107 

Second point is renewables are great for electricity.  Not 1108 

entirely clear how you decarbonize cement, steel, or how you 1109 

decarbonize all heavy freight with renewable energy. 1110 

So there is some -- even if you could do 100 percent 1111 

electricity -- 100 percent renewable on the electricity grid, 1112 

there are other sectors to worry about. 1113 

The Chairman.  All right.  I am going to move on because 1114 

I want to ask about the role of natural gas. 1115 

Dr. Cleetus, in your testimony you discuss the near-term 1116 

challenge of avoiding an over reliance on natural gas.  Could 1117 

you explain your concern with this scenario and why it should 1118 

be a problem -- why it could be a problem for meeting our 100 1119 

by '50 goal? 1120 

Ms. Cleetus.  So the reality is right now in the U.S. we 1121 

are seeing a tremendous build out of natural gas infrastructure. 1122 

 It is one of the drivers for the significant amounts of coal 1123 

retirements we have seen.  It has helped integrate renewables 1124 

online.  So there is definitely a role for natural gas. 1125 

The problem is that if we look ahead and we look at the fact 1126 

that natural gas is still a fossil fuel, comes with CO2 emissions, 1127 

a coal-to-gas switch will just not be enough to meet our climate 1128 

goals. 1129 
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And further compounding that problem is that we have these 1130 

methane emissions from natural gas that are leaking -- very potent 1131 

greenhouse gas heat-trapping emission -- and that could mean that 1132 

just by natural gas being built out in this way -- conventional 1133 

natural gas -- we could completely blow past our climate goals. 1134 

 We have to get our arms around this problem and limit this 1135 

unmitigated build out of conventional natural gas. 1136 

Natural gas with CCS in our modelling shows up as it could 1137 

be a contributor to a net zero world.  That is the way in which 1138 

we need to be leaning. 1139 

The Chairman.  All right.  I appreciate it. 1140 

Mr. Cohen, you touch on this issue in your testimony and 1141 

you stress the importance of eliminating super pollutants such 1142 

as methane.  Do you want to elaborate on the importance of 1143 

addressing the methane emissions in order to meet our 100 by '50 1144 

target? 1145 

Mr. Cohen.  As I set out in the testimony, the problem with 1146 

methane is that it is 87 times more powerful as a warming pollutant 1147 

per unit than a CO2. 1148 

So very important -- if we use natural gas and we decarbonize 1149 

it with CCS but we leave the methane out there, we are not doing 1150 

ourselves any favors from a climate standpoint. 1151 

The agenda before us is pretty straightforward.  First of 1152 

all, the EPA has regulated or has regulation in place to deal 1153 
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with new sources of natural gas.  But that is only about 20 percent 1154 

of the total.   1155 

We need to extend those regulations to cover existing wells. 1156 

 We also need a lot of RD&D to make -- really button up that system 1157 

and make it zero methane leakage, and there are many things we 1158 

could talk about in future hearings that will do that. 1159 

The Chairman.  I thank you.  I thank all of our witnesses. 1160 

Ms. Clarke.  Colleagues, I just wanted to bring to the 1161 

attention of the room that, unfortunately, we are having a little 1162 

difficulty with our clock system. 1163 

So we have come up with a solution.  We are using stopwatches 1164 

back here.  So you are going to have to trust me that your five 1165 

minutes are up. 1166 

Having said that, I now recognize Mr. Long. 1167 

Mr. Long.  Thank you.  Yes, I was wondering about that clock 1168 

situation.  We can watch it here and it will go up and it will 1169 

go down, and I didn't know what was possessing it. 1170 

But I am from Springfield, Missouri, and in Springfield, 1171 

Missouri, back in the 1950s there was a nationwide the first 1172 

country television show called "Ozark Jubilee" and on "Ozark 1173 

Jubilee" stars would come in from all around the country.  Red 1174 

Foley made it big there, Porter Wagoner, on and on.  1175 

There is a little restaurant, Aunt Martha's Pancake House, 1176 

because Aunt Martha performed on the Jubilee so she opened a 1177 
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pancake house, and this guy came to town and he couldn't make 1178 

it on the Jubilee and he said, well, I will prove to them I can 1179 

make it.   1180 

So he went over to Aunt Martha's, got a job washing dishes 1181 

for quite some time and every week he would go back and audition, 1182 

and they said, you have no talent.   1183 

So Willie Nelson left town and but Aunt Martha's remained, 1184 

and during the time when we went to no smoking in Springfield, 1185 

Missouri, the people that owned Aunt Martha's at that time weren't 1186 

real fond of the new no smoking policy.  1187 

And so you would go in there and you would sit at a nonsmoking 1188 

table, which most people like.  The table next to you was smoking. 1189 

 The next one was nonsmoking.  The next one was smoking.  1190 

Nonsmoking.  So it sort of defeated the purpose.   1191 

And I use that analogy to think -- if you have travelled 1192 

to China, if you have travelled to India, those are the type of 1193 

things that complicate this whole climate change and trying to 1194 

clean up the environment, because if you are clean at your table 1195 

and not smoking it really doesn't do you much good when the next 1196 

table is allowed to smoke and put out those kind of pollutants. 1197 

Mr. Cohen, I would like to focus on how we can reduce carbon 1198 

dioxide emissions while keep energy and commodity prices low, 1199 

particularly in rural and agricultural communities like those 1200 

I represent.  1201 
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In my home state of Missouri, coal-fired power plants provide 1202 

73 percent of our electricity -- provided 73 percent of our 1203 

electricity in 2018.  This is an improvement from 2017 where coal 1204 

produced 81 percent of our electricity, so going from 81 to 73 1205 

is moving in the right direction. 1206 

But as we talk about decarbonizing a coal economy while 1207 

electric generation seemingly gets most of the attention, it only 1208 

makes up, as has been mentioned here today, about 40 percent of 1209 

the emissions we produce. 1210 

You say in your testimony that a carbon-free energy system 1211 

requires essentially zeroing out energy-related greenhouse 1212 

emissions from all sectors of the economy by 2050. 1213 

When you think about agriculture, do we currently have the 1214 

technology to decarbonize the agricultural industry while 1215 

continuing to produce and move goods to market without harming 1216 

consumers? 1217 

I can see electric cars.  I can see Volts.  I can see Teslas. 1218 

 I can see electric cars moving up and down the interstate system. 1219 

 But as I am driving down that interstate system and I look out 1220 

to the fields and the massive tractors and horsepower required, 1221 

is that practical and where are we on that? 1222 

Mr. Cohen.  Let me just caveat and say -- I probably should 1223 

have said at the outset -- I am really much more expert on the 1224 

energy system and ag is not my field.  But let me just make one 1225 
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-- give you one example. 1226 

So right now actually the agriculture uses ammonia fuel for 1227 

farm equipment on quite an extensive basis.  That is quite 1228 

interesting because ammonia is potentially a zero-carbon or zero 1229 

emitting fuel.   1230 

It is made from hydrogen and, you know, combined with 1231 

nitrogen and you have got ammonia, and it is used for fertilizer, 1232 

obviously, but also for -- so we actually have an example of, 1233 

essentially, a zero-carbon combusted zero-carbon fuel in the ag 1234 

sector.  Expanding that would be a really big step throughout 1235 

the ag sector and actually throughout the economy. 1236 

As far as other -- I think other people on the panel are 1237 

more expert on soil management and cropping and low-carbon 1238 

agriculture and methane capture from livestock and so forth. 1239 

But I do think that there are certainly areas to go in but 1240 

I, honestly, am not deep on that.  My focus is on energy. 1241 

Mr. Long.  Let me -- let me ask Dr. -- is it Hausker -- the 1242 

same question as far as the practicality of electrification of 1243 

the agricultural enterprise, you mentioned low carbon and zero 1244 

carbon in your opening comments.  Can you kind of explain how 1245 

-- what that would look like in the agricultural community? 1246 

Mr. Hausker.  Sure.  I think you are putting your finger 1247 

on some end uses -- some sectors that will be the more difficult 1248 

to decarbonize.   1249 
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Some agricultural applications of energy, heavy duty 1250 

transport, and jet fuel will all be more challenging to find 1251 

solutions to than the other samples you cite, like we know how 1252 

to have electric heat pumps for buildings, electric water heaters, 1253 

electric cars.   1254 

That is kind of the low-hanging fruit.  That seems ready 1255 

for commercialization.  But there are things -- here is why we 1256 

need an innovation agenda and building off of some things that 1257 

my colleague, Armond said.   1258 

We know how to make synthetic methane, and one of the 1259 

feedstocks could be CO2 that we capture through other uses.  We 1260 

know how to use ammonia potentially as a fuel.  We ultimately 1261 

can make hydrogen as a fuel, and all of these have potential 1262 

applications in those more difficult to decarbonize end uses like 1263 

you cite. 1264 

Mr. Long.  We have talked a lot about carbon capture on this 1265 

committee over the years and it looked like it was pretty slow 1266 

to get to first base.  But now that it is starting to move, can 1267 

you kind of bring us up to date on where we are on carbon capture 1268 

and what that looks like, going forward? 1269 

Mr. Hausker.  Yes.  I will give a quick answer and then I 1270 

want to defer to my colleague, Shannon, who, I think, has deeper 1271 

knowledge on this. 1272 

But you have heard a couple of examples here of plants that 1273 
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are already in operation.  We know that the oil and gas industry 1274 

has injected CO2 into old oil and gas fields for decades and safely 1275 

stored that. 1276 

We know that we have plants being demonstrated now and we 1277 

know that we have a very promising demonstration of natural gas 1278 

with CCS at the 50 megawatt demonstration level in Texas, and 1279 

that is the net power example that I cited. 1280 

So we are, I think, at the cusp of really commercializing 1281 

CCS and let me --  1282 

Ms. Clarke.  The gentleman's time has actually expired.  1283 

We will probably pick up on those questions as we move along. 1284 

And I know recognize myself, the gentlelady from New York, 1285 

for my questions for five minutes at this time. 1286 

And I want to thank Chairman Tonko and Ranking Member Shimkus 1287 

for convening this extremely important hearing on what we can 1288 

and must do across our entire economy to cut greenhouse gas 1289 

emissions and put an end to the environmental pollution that is 1290 

harming our communities and driving our climate crisis. 1291 

Thank you as well to you, our witnesses, for being here today. 1292 

 The world right now is facing a climate emergency.  According 1293 

to the Intergovernmental Panel on Climate Change, we have until 1294 

the year 2030 to make rapid, far-reaching, and unprecedented 1295 

changes to limit greenhouse gas emissions and to avoid the worst 1296 

effects of climate change by 2050. 1297 
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But we don't need to wait until 2050 to feel the effects 1298 

of climate change.  We don't even need to wait until 2030.  The 1299 

climate crisis is happening right now and communities across our 1300 

nation are already suffering the consequences, especially our 1301 

low-income communities and communities of color, who are on the 1302 

front lines of this crisis. 1303 

In my home city of Brooklyn, New York, thousands of families 1304 

were displaced when Superstorm Sandy struck our communities back 1305 

in 2012, flooding entire neighborhoods and critically damaging 1306 

our subway systems and other critical infrastructure.  1307 

Even today, many families still have been unable to come 1308 

back to their homes and just this weekend, like Chairman Pallone 1309 

and my district and neighboring communities in Brooklyn, we faced 1310 

blackouts due to the prolonged overheating, if you will, extreme 1311 

temperatures that have hit the Northeast region of the United 1312 

States, driving a number of communities to really suffer as a 1313 

result of these blackouts.  Overwhelmed infrastructure, 1314 

overwhelmed energy grids, old infrastructure -- we know that if 1315 

we really put our minds to it we can address. 1316 

The key to avoiding the greatest human and economic costs 1317 

of climate crisis, as my city has learned, is to take action before 1318 

it is too late. 1319 

Earlier this year, New York City passed its own Green New 1320 

Deal, if you will, committing $14 billion in clean investments 1321 
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that will safeguard our communities and spur thousands of 1322 

good-paying jobs. 1323 

And New York City is not alone.  Just last week, New York 1324 

State passed the most ambitious state-level climate legislation 1325 

in the nation with the goal of decreasing our economy wide 1326 

greenhouse gas emissions by 85 percent by the year 2050.  We are 1327 

trying to do our part. 1328 

So I applaud these recent achievements in New York City and 1329 

New York State, and I look forward to working with my colleagues 1330 

on this committee to accomplish similar climate action on the 1331 

federal level. 1332 

Having said that, my first question is to Mr. Cohen.  1333 

According to the EPA, emissions from transportation have actually 1334 

been increasing since 2012.  In fact, as of 2016, the 1335 

transportation sector has officially become the single largest 1336 

source of greenhouse gas emissions in the United States. 1337 

I find this deeply concerning.  Do you share my concern? 1338 

 What do you believe are the greatest challenges and opportunities 1339 

for vehicle electrification in the United States and what can 1340 

Congress do to help encourage this transition? 1341 

Mr. Cohen.  So yes, it is a concern and, in fact, as electric 1342 

power gets cleaner, obviously, the transportation wedge will be 1343 

comparatively larger.   1344 

So there are really two paths, right.  There is 1345 
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electrification and then clean up the grid, and then there is 1346 

some kind of fuel that you drop into a combustion engine, and 1347 

I think we are going to need both. 1348 

So my top line would be something like a low-carbon fuel 1349 

standard that requires increasing shares of zero-carbon fuel for 1350 

transportation throughout the country over time -- give the 1351 

industry time to adapt -- and then put in the necessary RD&D 1352 

dollars to make sure that those zero-carbon fuels are available. 1353 

  1354 

I think it could be technology neutral.  It could be 1355 

electricity.  It could be hydrogen.  It could be ammonia.  It 1356 

could be biofuels that are climate beneficial.   1357 

But we need a market driver to make that happen.  We can't 1358 

conserve our way out of the transportation problem.  Efficiency 1359 

is good but it is not going to get us to zero. 1360 

Ms. Clarke.  It is my opinion that we don't simply need to 1361 

build a clean future.  Instead, we need to build a clean equitable 1362 

future. 1363 

New York State recently signed climate legislation attempts 1364 

to move towards this goal by prioritizing new investments in 1365 

disadvantaged communities and also by ensuring that no solutions 1366 

are implemented which might increase the burden on low-income 1367 

communities or communities of color. 1368 

Dr. Cleetus, in your testimony today, you talked about the 1369 
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need for a just and equitable socioeconomic transition.  Can you 1370 

speak a little more about what this means in terms of decarbonizing 1371 

the economy and how do we ensure this massive transformation of 1372 

the economy benefits all communities and does not continue to 1373 

negatively impact low income communities and communities of 1374 

color? 1375 

Ms. Cleetus.  We have an opportunity here as we address the 1376 

climate crisis to make sure that we do it in a just and equitable 1377 

way.  In fact, that is the best way to address the climate crisis. 1378 

Just last week, there was an equitable and just national 1379 

climate platform that was released by a number of environmental 1380 

justice and national environmental groups.  1381 

It lays out some core principles that point out that as we 1382 

address climate change we can cut and we should cut pollution 1383 

directly in communities that have borne a disproportionate burden 1384 

of our dependence on fossil fuels. 1385 

Fence-line communities that are in the path of the 1386 

smokestacks are seeing vehicle emissions in their communities 1387 

that have led to high asthma rates and other cancers in their 1388 

communities. 1389 

So it is really, really fundamental and important that we 1390 

aren't just talking about cutting emissions and technology 1391 

changes but deep social economic changes that move us towards 1392 

a more just society and address longstanding inequities. 1393 



This is a preliminary, unedited transcript. The statements within 
may be inaccurate, incomplete, or misattributed to the speaker. 
A link to the final, official transcript will be posted on the 
Committee’s website as soon as it is available. 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 
 1323 RHODE ISLAND AVE., N.W. 
(202) 234-4433 WASHINGTON, D.C.  20005-3701 www.nealrgross.com 

It is a big opportunity.  There are lots of two-fers.  We 1394 

can build low-carbon and climate-resilient infrastructure in 1395 

these communities that will help protect people, clean up the 1396 

air and water and make sure that they are full participants in 1397 

a clean energy economy. 1398 

Ms. Clarke.  Thank you.  I yield back my time. 1399 

And now the Chair recognizes the ranking member of the full 1400 

committee, Mr. Walden, for five minutes to ask questions. 1401 

Mr. Walden.  Thank you, Madam Chair, and I want to thank 1402 

all of our witnesses.  We have two hearings going on 1403 

simultaneously.  Some of us have to bounce back and forth. 1404 

Ms. Angielski, Republicans have been briefed by the 1405 

Department of Energy on some of the exciting new technologies 1406 

that are there to extract carbon from the atmosphere including 1407 

one that would be a simple membrane to potentially remove carbon 1408 

dioxide from coal emissions. 1409 

What is necessary to accelerate development of those 1410 

technologies and what do you think the impact could be of them? 1411 

Ms. Angielski.  So I think from an innovation standpoint 1412 

I think that we could look at increasing some of the budgets that 1413 

the Department of Energy currently receives for carbon capture. 1414 

That would be on the research side.  I think we also need 1415 

larger budgets to accommodate and support the scale up and testing 1416 

of those technologies at a commercial scale. 1417 
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We need to do some pilot work.  We do have something called 1418 

the National Carbon Capture Center that is operated by Southern 1419 

Company and supported by DOE where we can test some of those 1420 

technologies at a smaller scale.   1421 

But we don't have that sort of mid-level scale testing 1422 

capability.  And so a lot of these technologies that are 1423 

individual technologies are looking to partner at power plant 1424 

sites.   1425 

So if we were to have more test facilities and the federal 1426 

investment going into those scale-up opportunities, I think that 1427 

we could really see some of these innovative technologies being 1428 

accelerated in terms of commercialization. 1429 

And I also just want to mention that there is one that is 1430 

already operating on natural gas right now called NetPower that 1431 

Karl Hausker referenced.  But it is at that scale and size of 1432 

testing that we really need to understand how these technologies 1433 

are going to operate to be able to benefit from them. 1434 

Mr. Walden.  Can I ask each of you, and because of limited 1435 

time we'll try and keep this short, but do you all believe that 1436 

nuclear power is a key part of the solution here? 1437 

Just sort of yes or no, if you could. 1438 

Mr. Hausker.  I will say yes.  Both the existing plants have 1439 

a role to play and I think with sufficient RD&D we could probably 1440 

bring a new generation --  1441 
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Mr. Walden.  You reference NuScale.  Yes. 1442 

Ms. Angielski.  Members of CURC look at the diverse 1443 

generation portfolio so that includes nuclear. 1444 

Mr. Walden.  Nuclear.  And Mr. Cohen? 1445 

Mr. Cohen.  Yes.  But there is a lot of work to do. 1446 

Mr. Walden.  Right.  Dr. Cleetus? 1447 

Ms. Cleetus.  Nuclear power can play a role but UCS has long 1448 

been a nuclear safety watchdog and safety must be central --  1449 

Mr. Walden.  Of course. 1450 

Ms. Cleetus.   -- to how we deploy nuclear power. 1451 

Mr. Walden.  Right.  Of course.  Of course. 1452 

I want to go, too, to the fleet because transportation is 1453 

such a big part of this.  I think we are making gains on the power 1454 

generation side and I hope, you know, we are all hopeful innovation 1455 

will lead there. 1456 

We have manufacturing issues to deal with on emissions. But 1457 

what about the transportation fleet?  And there are various 1458 

proposals out there.  Some call for, you know, raising the costs 1459 

of driving, basically, with higher fuel taxes and all. 1460 

Do you all support that sort of concept and, if so, what 1461 

do you think that number needs to be on a per gallon cost? 1462 

Mr. Hausker.  If I can take the question a slightly different 1463 

direction, which is, more broadly speaking, we need some kind 1464 

of price on carbon as a sort of foundational policy to shift to 1465 
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the economy.   1466 

That can be done through fees and taxes.  That can be done 1467 

through cap and trade.  There is a very rich debate out there. 1468 

Mr. Walden.  Right. 1469 

Mr. Hausker.  But we need a price on carbon. 1470 

Mr. Walden.  All right.   1471 

I just want to get each of you, briefly.  I have got another 1472 

question after that. 1473 

Ms. Angielski.  I won't comment on transportation fuels. 1474 

 It's just not within the mission. 1475 

Mr. Walden.  Not your deal.  Okay. 1476 

Mr. Cohen? 1477 

Mr. Cohen.  I would take a much more innovation-focused 1478 

approach.  I would sort of see if we can push technologies through 1479 

the pipeline like I discussed to get the costs down so that the 1480 

delta isn't as big. 1481 

I think some evidence is that even if you had a fairly high 1482 

carbon tax the economy probably wouldn't too much --  1483 

Mr. Walden.  So you are not advocating for that --  1484 

Mr. Cohen.  Not --  1485 

Mr. Walden.   -- for the vehicle fleet.  1486 

Dr. Cleetus? 1487 

Ms. Cleetus.  To decarbonize the transportation sector we 1488 

have got to address the vehicles, we have got to address the fuels, 1489 
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and we have got to address the infrastructure, including 1490 

electrification infrastructure as well as building out mass 1491 

transit. 1492 

A carbon price alone will not help accomplish those goals. 1493 

 So we do need fuel economy standards, greenhouse gas standards. 1494 

 We need electric vehicle tax incentives.  We need to be investing 1495 

in the kind of infrastructure that'll help electrify as much of 1496 

the electric fleet as possible. 1497 

Mr. Walden.  I want to ask about the agricultural sector 1498 

as well.  Some of the recommendations that have been put forth 1499 

by some groups basically call for the elimination of cattle 1500 

grazing because of cattle production.   1501 

Do you all support that concept?  I have only got 22 seconds 1502 

for all of you so --  1503 

Mr. Hausker.  I don't think we should be just eliminating 1504 

classes of food.  There is other things we can do to be smart. 1505 

Mr. Walden.  All right. 1506 

Ms. Angielski.  I am with CURC so I am going to pass. 1507 

Mr. Walden.  All right. 1508 

Mr. Cohen.  I am going to pass on that.  We haven't looked 1509 

at that deeply. 1510 

Mr. Walden.  All right. 1511 

Ms. Cleetus.  There are serious proposals for how we can 1512 

cut emissions and how the agricultural sector can play a big role 1513 
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including through -- for better soil management and agricultural 1514 

practices to store carbon better in soils. 1515 

Mr. Walden.  What about cattle specific? 1516 

Ms. Cleetus.  I don't think that is actually a serious 1517 

proposal.  I think there are serious proposals out there and we 1518 

should certainly explore them to help limit these emissions if 1519 

we are serious about tackling climate change. 1520 

Mr. Walden.  Thank you, Doctor.  1521 

Thank you, Madam Chair. 1522 

Ms. Clarke.  The chair recognizes Mr. Peters for five 1523 

minutes to ask his questions at this time. 1524 

Mr. Peters.  Thank you, Madam Chair. 1525 

I want to say, first of all, I am very happy to have this 1526 

hearing.  I have been among a number of people who have been 1527 

frustrated with the dominance of politics and the lack of 1528 

solutions.   1529 

Today it looks like we are actually having a discussion about 1530 

a range of solutions to deal with this issue.  I think it couldn't 1531 

come soon enough. 1532 

Also, I want to acknowledge that I think that the concerns 1533 

raised by my Republican colleagues about foreign policy in India 1534 

and China are 100 percent legitimate.   1535 

We ought to be working on what we can do as a matter of foreign 1536 

policy to discourage the implementation of the use of coal, in 1537 



This is a preliminary, unedited transcript. The statements within 
may be inaccurate, incomplete, or misattributed to the speaker. 
A link to the final, official transcript will be posted on the 
Committee’s website as soon as it is available. 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 
 1323 RHODE ISLAND AVE., N.W. 
(202) 234-4433 WASHINGTON, D.C.  20005-3701 www.nealrgross.com 

particular, but to encourage the use of renewables so that they 1538 

come along with what we discover here.  1539 

And I want to talk about two things.  I am emphasizing, just 1540 

briefly, on one is super pollutants.  I mean, I think that one 1541 

of the things that we have talked about here is that we know natural 1542 

gas burns cleaner than coal.   1543 

That is seen as an advantage.  But if we lose the benefit 1544 

because of methane emissions, I think, you know, we are hurting 1545 

ourselves. 1546 

And the opportunity in methane emissions and with all these 1547 

short-lived super pollutants is that they are short-lived so that 1548 

if you can keep them from getting into the atmosphere they don't 1549 

persist like carbon dioxide.   1550 

You can have a really quick impact -- relatively quick impact 1551 

on the rate of climate change.  And so I think that is something 1552 

that deserves a lot of emphasis here. 1553 

But I want to talk a little bit about negative emissions 1554 

technologies since I think almost all of you addressed that and 1555 

it hasn't gotten a lot of attention.   1556 

I address the first question to Mr. Cohen.  One of the 1557 

concerns about carbon capture technologies is that it is too 1558 

expensive to implement on a large scale and, moreover, that the 1559 

technology as it exists today doesn't work as advertised. 1560 

Ms. Angielski talked about this a little bit.  But can you 1561 
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discuss what carbon capture activities are currently taking place 1562 

in the United States and what both industry and government are 1563 

doing to bring down the costs of those carbon capture projects? 1564 

Mr. Cohen.  All right.  I have global numbers, which is that 1565 

globally there are now 18 fully commercial carbon capture units 1566 

on industry and power around the world.  I believe five are under 1567 

construction and some 30 are -- I am sorry, and then 20 are in 1568 

the various stages of development. 1569 

In the United States we have at least one very large-scale 1570 

power example, Petra Nova Project near Houston.  I took my board 1571 

to see it.  You know, you can see the CO2 pipe going in the ground. 1572 

 It is actually very instructive to actually say it is actually 1573 

just a pipe and it's a bunch of -- it is a bunch of chemical towers. 1574 

So, clearly, we can do it.  There are dozens of injection 1575 

projects around the country to prove that we can keep it under 1576 

ground. 1577 

So the technology -- I don't think there is any debate about 1578 

that with currently technology we can do this and we can store 1579 

it underground, and there has been lots of monitoring projects. 1580 

The real challenge is bringing the costs down and that is 1581 

just a question of really scale up.  It is the solar and wind 1582 

story, basically.   1583 

Can you get -- can you keep driving numbers and numbers and 1584 

numbers to the point where, with the learning by doing, you get 1585 
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to a better price point?   1586 

The company that did the project in Houston has said that 1587 

they believe that if they did a second unit they could bring the 1588 

cost down 30 percent just based on what they learned from the 1589 

first unit. 1590 

It is just a learning curve problem, in our view.  So it 1591 

is going be a lot of continued support probably from the federal 1592 

government and from state governments to just build that out and 1593 

get to a point where we are in mass production. 1594 

Mr. Peters.  Ms. Angielski, I appreciate you mentioning the 1595 

USE IT Act, which actually has been passed by the Senate and we 1596 

could pass it -- if we could pass it here in the House it would 1597 

be great. 1598 

Can you talk about the role of that in terms of advancing 1599 

this technology and how you think that might be helpful? 1600 

Ms. Angielski.  So there is really two main components of 1601 

that bill that I think are really interesting.  One is that you 1602 

are authorizing research at -- for direct air capture as well 1603 

as for carbon, if you capture carbon and you convert it into some 1604 

other useful products. 1605 

And so that, to me, would really help to accelerate those 1606 

technologies, and as I said in my testimony, transform the way 1607 

that we are currently using carbon and create it into marketable 1608 

products, which is something that would really contribute to the 1609 
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deep, deep carbonization objectives that we are talking about. 1610 

The other aspect of that bill would be to streamline 1611 

permitting for projects and that would both for carbon capture 1612 

project infrastructure, also as well for the pipelines that are 1613 

needed to move around the CO2. 1614 

Mr. Peters.  Just for those people who aren't maybe not 1615 

familiar with the technology, can you explain what the role of 1616 

pipelines is in this sector?  These are carbon dioxide pipes? 1617 

Ms. Angielski.  Sure.  So once you -- you need 1618 

infrastructure to capture carbon dioxide from the industrial flue 1619 

gas stream and once you capture it you have to do something with 1620 

it. 1621 

Mr. Peters.  Right. 1622 

Ms. Angielski.  And so the most common way of moving CO2 1623 

is you pressurize it and you put it into a super critical state. 1624 

 So it is almost like a liquid fuel, and that typically is moved 1625 

through pipelines. 1626 

And as I mentioned in my testimony, we have about 4,500 miles 1627 

of carbon dioxide pipelines currently operating in this country. 1628 

 So we have existing infrastructure that we can tap into and --  1629 

Mr. Peters.  But it needs to be expanded, right?  I am going 1630 

to run out of time. 1631 

Ms. Angielski.  It does.  Exactly. 1632 

Mr. Peters.  I will just say I look forward to someday even 1633 
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talking about what else we might do with that carbon.  But for 1634 

the time being, I yield back. 1635 

Ms. Clarke.  The chair now recognizes the gentleman from 1636 

Texas, Mr. Flores, for five minutes. 1637 

Mr. Flores.  Thank you, Madam Chair, and I appreciate the 1638 

panel for joining us today.   1639 

One of the things we don't celebrate is where the United 1640 

States actually is -- where we come from and the point we have 1641 

achieved today, and we have done it through innovation and through 1642 

focus on conservation, resiliency, and preparation. 1643 

And one of the things where I think we have been deficient 1644 

is trying to figure out how to export that to the rest of the 1645 

world and I think we need to do that. 1646 

I will give you a personal example of where I am.  I 1647 

commissioned a solar system on my home in late 2009.  That 1648 

immediately reduced my net electricity usage by 40 percent, and 1649 

from -- since then, from 2013 to 2018, I just did a quick -- I 1650 

was looking at my power monitoring system -- did a quick and dirty 1651 

spreadsheet and I produced my net electricity usage by another 1652 

42 percent and that is by switching to LED, tweaking the way our 1653 

home automation system works, also tweaking the way we use our 1654 

air conditioning and so forth. 1655 

So, I mean, this is very achievable to do this.  But and 1656 

I -- we did that without any sort of government mandates or taxes. 1657 
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 What we did it through was through conservation and innovation. 1658 

And I think we need to think about that as we pursue this 1659 

and I also agree we need to look at it on a technologically neutral 1660 

basis. 1661 

One of the things I didn't hear -- I heard some about nuclear 1662 

but I didn't really get the impression that there is as much 1663 

enthusiasm about nuclear as I think we all need to look at. 1664 

We are not going to produce baseload power, and I think it 1665 

was, Mr. Cohen, you had the chart to show California's examples. 1666 

 We are not going to produce enough power on a cost-effective 1667 

basis by using 100 percent renewables.  1668 

If we really want to have baseload power we need to look 1669 

at nuclear.  Another thing we need to look at is the land use 1670 

impact of renewables. 1671 

For instance, for every acre it takes to produce nuclear 1672 

power it takes 3.5 acres to produce an equivalent amount of solar 1673 

and it takes 5.7 to produce -- acres to produce the same amount 1674 

of wind and 25.3 acres to produce the same amount of hydro, and 1675 

the only one of those that is conceivably close to being baseload 1676 

is hydro.   1677 

So we need to look, I think, more broadly, at nuclear.  That 1678 

is the reason we have the Advanced Nuclear Fuels Act to fuel the 1679 

next generation of reactors that passed the House in the last 1680 

Congress.   1681 
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It has also passed this committee and, hopefully, it'll pass 1682 

the entire Congress to be signed by the president in this Congress. 1683 

Mr. Walberg and Mr. Crenshaw and I introduced the LEADING 1684 

Act.  It incentivizes R&D and carbon capture technologies, and 1685 

that allows us to fully harness the environmental benefits of 1686 

America's vast natural gas resources. 1687 

I do have some -- you know, when we talk about the macro 1688 

situation, look at the NASA Earth observatory website and it 1689 

appears that total CO2 emissions from nature and man are -- 1690 

humankind are 219 gigatons a year and the total sequestration 1691 

is about 250 gigatons a year, which means we are emitting about 1692 

4 gigatons a year into the atmosphere net that is not being 1693 

sequestered.   1694 

So when we talk about sequestration of that amount, I would 1695 

like to get an idea from you all as the cost of sequestration 1696 

today and where you think it'll be in 2050, if you are qualified 1697 

to -- if you feel comfortable talking about that.  1698 

I would like to get the -- get that answer in terms of trees 1699 

and nature, direct atmospheric or air removal, and then CCUS from 1700 

fossil fuels.  Do you all have a feel for that cost today -- cost 1701 

per ton for CO2 removal? 1702 

Mr. Cohen.  I think we can -- well, I think Shannon can 1703 

perhaps speak to the -- for direct capture from flue gas.  I guess, 1704 

Shannon, I think -- my guess is something in the range of $50 1705 
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to $100 would be a fair -- per ton would be a fair number. 1706 

Ms. Angielski.  At least the testimony that I provided -- 1707 

my written testimony refers to recent IEA analysis that looks 1708 

at some of those costs and it's the break even cost for capture 1709 

and storage application, and they range from -- anywhere from 1710 

$5 U.S. per ton of CO2 that is stored upwards of $60.   1711 

I would say that I think some people think that these numbers 1712 

are somewhat low from practical application.  But there is at 1713 

least a range that you can look at and that is for carbon capture. 1714 

  1715 

And the gigaton scale that I mentioned in my testimony, that 1716 

will be needed or at least projected by IEA that is needed to 1717 

be captured and stored is -- just for -- from industrial uses 1718 

is 100 gigatons.   1719 

That doesn't take into account other technologies that will 1720 

contribute to that gigatons reduction that is needed. 1721 

Mr. Flores.  Mm-hmm.  Okay.   1722 

Mr. Hausker, you talked about direct removal from the 1723 

atmosphere or the air.  What is the cost for that today and where 1724 

-- I know this is pie in the sky stuff but we know that we will 1725 

-- technology will bend the cost curve down.  Where do you think 1726 

that could be in 2050? 1727 

Mr. Hausker.  Some of the most recent engineering studies 1728 

of what we could do with direct air captures is in the range of 1729 
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$200 per ton.  I believe Professor David Keith recently issued 1730 

a study.  1731 

So yes, as we go to scale and learn on almost any technology, 1732 

costs tend to come down.  So it is very promising. 1733 

Ms. Clarke.  The gentleman's time has expired. 1734 

Mr. Flores.  Thank you. 1735 

Ms. Clarke.  The chair now recognizes Ms. Barragan of 1736 

California for five minutes to ask questions. 1737 

Ms. Barragan.  Thank you.  Thank you, Madam Chairwoman. 1738 

I want to start the witnesses by being here today and for 1739 

holding this hearing, which I think is so critically important. 1740 

 I was glad to see the committee yesterday make its announcement 1741 

of moving forward on this -- on this issue. 1742 

You know, I happen to represent a district that is very 1743 

working class, a district that is majority minority.  It is the 1744 

type of district that has been on the front lines of 1745 

disproportionately being impacted by climate change and air 1746 

pollution. 1747 

And so to be able to see us address this in a way that is 1748 

just and fair I think is so critically important.  I want to start 1749 

-- my colleague started by saying he was concerned about the cost 1750 

of what we were going to move forward with and harmful impacts 1751 

of regulation, and I often tell people about the cost on people's 1752 

lives.   1753 
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How do you put a price tag -- how do you put a cost on the 1754 

public health impacts that are being -- that our families and 1755 

that our communities are being negatively impacted on? 1756 

In my district, we see cancer rates go up.  We see asthma 1757 

rates go up.  As a matter of fact, the doctors' offices they keep 1758 

the boxes of asthma inhalers just waiting for children to come 1759 

by to give them out. 1760 

And so, so critically important.  My first question is, you 1761 

know, my district is surrounded by three freeways and the Port 1762 

of Los Angeles. 1763 

Look at -- Mr. Cohen, you provided some visual aids, and 1764 

thank you for that.  I am a visual learner. 1765 

The emissions coming from the transportation sector -- we 1766 

had a hearing here not long ago about the administration's rolling 1767 

back of the clean fuel standards. 1768 

Maybe we can start with you, Mr. Cohen.  Do you think that 1769 

rolling these back is going to help us move in a positive direction 1770 

to try to get to decarbonizing the economy? 1771 

Mr. Cohen.  Certainly not.  It is moving us backwards.  I 1772 

would even argue that we need to move a great deal more forward 1773 

and I suggested something like a low-carbon fuel standard that 1774 

would address the fuel as well as the efficiency.   1775 

But you mentioned the Port of L.A. and that is a good example 1776 

of what can be done.  The Port of L.A. has taken enormous efforts 1777 
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to electrify both the ships in berth as well as the landside 1778 

vehicles to reduce emissions and they are also piloting 1779 

hydrogen-powered freight at the Port. 1780 

So those are two examples of where you could very concretely 1781 

start to drive down local emissions in transportation. 1782 

Ms. Barragan.  Great.  Thank you. 1783 

Dr. Cleetus, maybe you can weigh in on the rollback of the 1784 

administration's clean fuel standards. 1785 

Ms. Cleetus.  This administration's posture on climate 1786 

change is egregious, from denying the science to rolling back 1787 

all -- pretty much all the important policies we had on the books 1788 

to address climate change. 1789 

It has been really deeply dismaying and does such a 1790 

disservice to people around the country today and to our children 1791 

and grandchildren. 1792 

The fuel economy and emission standards are key.  No other 1793 

current federal policy is delivering greater global warming 1794 

emission reductions than these standards.  So it is a huge problem 1795 

that the administration wants to roll those back. 1796 

We need to keep them on the books.  We need to set strong 1797 

standards, going forward, to make sure that over time our vehicles 1798 

are getting cleaner and cleaner, and this will also benefit 1799 

consumers because it will save them money at the gas pump. 1800 

Ms. Barragan.  Thank you. 1801 



This is a preliminary, unedited transcript. The statements within 
may be inaccurate, incomplete, or misattributed to the speaker. 
A link to the final, official transcript will be posted on the 
Committee’s website as soon as it is available. 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 
 1323 RHODE ISLAND AVE., N.W. 
(202) 234-4433 WASHINGTON, D.C.  20005-3701 www.nealrgross.com 

There was a lot of conversation about a carbon price -- a 1802 

carbon fee.  Environmental justice groups have had a lot of 1803 

concerns.  I have some concerns about the impacts of that on 1804 

low-income communities and it being a regressive tax. 1805 

I am running low on time so I am not going to have an 1806 

opportunity to ask more about that.  But I do hope to follow up 1807 

with you all about this because I often think that communities 1808 

of color, low-income communities are not at the table to express 1809 

their concerns on this and so would certainly like to hear more 1810 

about what we can do.  Are there ways to avoid that to get to 1811 

where we need to get to. 1812 

But what I want to spend my last few seconds here on is my 1813 

district also has a lot of industrial areas.  The Alameda Corridor 1814 

is there.  As I mentioned, the Port is there. 1815 

I know one of you mentioned industrial areas at least in 1816 

your testimony.  What suggestions do you have for industrial 1817 

areas like my district to get to decarbonize? 1818 

Mr. Cohen.  There are two major -- I don't know exactly what 1819 

the composition of your industries are but for cement, steel, 1820 

petrochemicals there are two major things you can do -- two huge 1821 

levers. 1822 

One is the -- substituting another fuel input for the heat 1823 

you need for these processes and, again, that can be zero-carbon 1824 

hydrogen or ammonia or other zero-carbon fuels.  And then on the 1825 
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back end we need carbon capture, which will actually capture the 1826 

other pollutants as well, not just carbon. 1827 

Ms. Barragan.  Thank you.  I yield back. 1828 

Ms. Clarke.  The gentlelady yields back. 1829 

The chair now recognizes Mr. Carter of Georgia for five 1830 

minutes to ask questions. 1831 

Mr. Carter.  Thank you very much, Madam Chair, and thank 1832 

all of you for being here.  Certainly, an important subject, one 1833 

that we all need to pay close attention to. 1834 

I want start with you, Ms. Angielski.  I am sorry if I 1835 

butchered that.  But nevertheless, carbon capture technology -- 1836 

we talked about that today and it is certainly something that 1837 

is talked about quite often, and it certainly has a promising 1838 

role in what we are trying to do to reduce emissions. 1839 

I wanted to ask you, assuming that coal plants continue to 1840 

come offline, and I suspect they will, and we will see more gas 1841 

plants built not only because of the abundance but also because 1842 

it is less emissions, if you will.   1843 

Can the technology for carbon capture -- can that be 1844 

retrofitted onto existing plants? 1845 

Ms. Angielski.  It can.  In fact, carbon capture 1846 

technologies and what you are referring to is really primarily 1847 

going to be called a post-combustion capture technology. 1848 

Many of those technologies, as I mentioned earlier, are 1849 
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really agnostic to the source of the CO2.  It is just the 1850 

concentration of the CO2 in that flue gas that needs to be 1851 

accommodated in that capture equipment.   1852 

So you are just going to modify slightly the absorbent or 1853 

solvent that is inside the equipment in order to capture it on 1854 

gas plants, for example, or coal plants.  So there is a leverage 1855 

in investment opportunity.  As importantly, they can be used in 1856 

other industries. 1857 

So as Armond mentioned, we are going to need carbon capture 1858 

in other industrial applications.  So --  1859 

Mr. Carter.  How much do you capture? 1860 

Ms. Angielski.  It depends on the technology.  Some of these 1861 

technologies can capture almost up to 99 to almost all of the 1862 

CO2 emissions that come out of a fuel gas stream.   1863 

It is really a question of what the cost is to capture that 1864 

must of the CO2 from just a process perspective.  But the 1865 

capability is there to achieve sort of a net zero emission. 1866 

Mr. Carter.  Okay.  Good. 1867 

In my district -- in the 1st District of Georgia on the coast 1868 

of Georgia -- we have got a large manufacturer, Mitsubishi Hitachi 1869 

Power Systems -- and they manufacture gas turbines.   1870 

I have been out there visit them.  Very impressive what they 1871 

do.  It is an exceptional business and exceptional company, and 1872 

they are the most efficient gas turbines in the world that they 1873 
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are building out there. 1874 

And as they continue their research and development and they 1875 

get even better, they'll become more efficient, and when we are 1876 

replacing older coal fire or gas fire boilers as well as older 1877 

gas turbines with these new more efficient gas turbines, the ones 1878 

that can cut CO2 emissions by nearly 70 percent, how much carbon 1879 

capture technology can we fit into the gas plant model?  Can we 1880 

fit that in there? 1881 

Ms. Angielski.  There are a variety of different approaches 1882 

that can be pursued with natural gas generation.  Some of them 1883 

are process technologies where you would -- the turbine would 1884 

be part of the overall energy conversion platform. 1885 

So we had mentioned earlier NetPower -- something called 1886 

the alum cycle.  That is one natural gas technology that would, 1887 

in its own right, be very highly efficient and then it just -- 1888 

a byproduct of that process is carbon capture already at pressure. 1889 

 So it just needs to be put into a pipeline and stored. 1890 

There are other technologies like we just mentioned that 1891 

are post-combustion technology.  So even with a very highly 1892 

efficient gas plant, like you said, you may have a 70 percent 1893 

emissions reduction from what you might be replacing that with. 1894 

 But you are still going to be emitting some amount of CO2 --  1895 

Mr. Carter.  Okay.  All right.  Great. 1896 

Ms. Angielski.   -- and you can still capture CO2 from those 1897 
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plants. 1898 

Mr. Carter.  Mr. Cohen, I want to get to you very quickly 1899 

before my time runs out because I wanted to ask you, you made 1900 

-- in your testimony you said the American grid is a third carbon 1901 

free between wind, solar, nuclear, and hydro. 1902 

And in the state of Georgia just north of my district we 1903 

are the only place in the country that is building two nuclear 1904 

reactors at this time.  So I feel like nuclear is a big part of 1905 

what we -- what our future holds in the way of clean energy.  1906 

And I just wanted to ask you, do you think we should be placing 1907 

more of an emphasis on nuclear power, especially when you consider 1908 

stability in its output? 1909 

Mr. Cohen.  Yes, absolutely.  I actually sit on the board 1910 

of an organization  called the Nuclear Innovation Alliance that 1911 

has exactly that objective. 1912 

There is a lot of work to do in terms of cheaper, faster, 1913 

and more efficient reactors.  We won't go into the Georgia 1914 

situation.  There were some important lessons learned. 1915 

Mr. Carter.  Right.  Yeah. 1916 

Mr. Cohen.  Yes, that -- we absolutely -- having that in 1917 

our toolkit would be an enormous step forward. 1918 

Mr. Carter.  And you are right, there is a lot of work left 1919 

to do.  But I would submit that perhaps the biggest work left 1920 

for us to do and the largest obstacle and barrier for us to get 1921 
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over is just public acceptance of it. 1922 

And how do we do that? 1923 

Mr. Cohen.  Well, I think cost is going to be an issue, too. 1924 

 I think we need to prove that we can bring these things on time 1925 

and at budget or anywhere close to budget.  1926 

But I do think public acceptance is important.  I do think 1927 

that is changing, by the way.  You know, my generation probably 1928 

was inclined against the technology.   1929 

I talk to younger people who think climate is way more 1930 

important than whatever concern they might have around the nuclear 1931 

technology.  I think it is shifting very rapidly. 1932 

Mr. Carter.  I hope you are right.   1933 

Thank you, and I yield back. 1934 

Ms. Clarke.  The gentleman yields back. 1935 

The gentlelady from California is now recognized, Ms. 1936 

Matsui, for five minutes to ask questions. 1937 

Ms. Matsui.  Thank you very much, Madam Chair, and I am 1938 

really pleased that this committee is holding this hearing to 1939 

explore the many areas in which we can make progress in reducing 1940 

emissions and combating the climate crisis. 1941 

And I must say, this was brought up before.  But I think 1942 

we know that one primary contributor to greenhouse gas emissions 1943 

that is a particular concern and importance to all of us, 1944 

especially me, is the transportation sector.   1945 
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It is all around us.  We know it.  It is the largest single 1946 

source of greenhouse gas emissions.  Transportation emissions 1947 

from heavy duty vehicle, passenger cars, and shipping, aviation 1948 

will continue to rise and plague our cities with poor air quality. 1949 

We have discussed it before.  There are pragmatic and 1950 

achievable solutions to significantly reduce emissions across 1951 

the board, something I have consistently worked with.  1952 

For instance, my bills, the Diesel Emissions Reduction Act 1953 

and the one that I am really concerned about now -- the Clean 1954 

and Efficient Cars Act -- which really does ensure that we keep 1955 

the standards in place as far as fuel economy and greenhouse gas 1956 

emissions, and I really think that those are sort of the 1957 

low-hanging fruit, and I think those are the kinds of things that 1958 

we ought to keep focusing on. 1959 

There are other things too that I want to talk about, too, 1960 

and buildings electrification.  I think that we can -- we need 1961 

to make real progress in reducing emissions and electrification 1962 

of buildings. 1963 

Net zero buildings -- buildings that utilize a combination 1964 

of strategies to consume only as much energy as can be produced 1965 

on site through renewable resources -- have tremendous potential 1966 

in solving the climate crisis. 1967 

My local utility, the Sacramento Municipal Utility District, 1968 

otherwise known as SMUD, is doing great works toward greening 1969 
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our buildings by incentivizing the switch from gas to electric 1970 

to perform functions such as heating and drying.   1971 

We should be encouraging that type of transition across the 1972 

country and throughout the private sector. 1973 

Mr. Cohen, are there adequate policies and programs in place 1974 

at the federal level to incentivize the electrification of 1975 

buildings, particularly within the private sector? 1976 

Mr. Cohen.  I don't consider myself an expert in that area. 1977 

 I am not aware of any broad policies.  I know there is some R&D 1978 

focused on improving the technology, for example, for ground 1979 

source heat pumps and that sort of thing. 1980 

Ms. Matsui.  Is anyone else aware of it? 1981 

Ms. Cleetus.  At this point, most of building codes and 1982 

building standards stand to be at the local and state level.  1983 

We do not yet have strong uniform federal standards across the 1984 

board and the opportunity here is not just to make buildings 1985 

efficient and electrified, and the opportunity is also to make 1986 

them climate resilient in the process, especially in the way -- 1987 

in the face of the extreme weather events that we have been facing. 1988 

  1989 

Huge opportunity here of building in private sector as well 1990 

as in public housing where communities of color and low-income 1991 

communities are particularly at risk when extreme weather events 1992 

affect these buildings. 1993 
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Ms. Matsui.   So this is an opportunity for housing 1994 

advocates to be involved in this too, you know, as far as climate 1995 

solutions and --  1996 

Ms. Cleetus.  Absolutely.  Climate change touches 1997 

everything in our economy and our society and there is a real 1998 

opportunity here to lean in on the building sector in terms of 1999 

becoming more efficient and low carbon. 2000 

Ms. Matsui.  Right.  I know we've been talk about carbon 2001 

capture an awful lot, and I think that seems to be the buzzword 2002 

now today. 2003 

I think the National Academies of Science has reported last 2004 

year that United States should launch a substantial research 2005 

initiative to advance carbon dioxide removal through a full suite 2006 

of approaches such as reforestation and soil management as well 2007 

as scalable approaches like direct air capture and carbon 2008 

mineralization. 2009 

Now, we are seeing states across the country launch carbon 2010 

capture programs.  For instance, California Air Resources Board 2011 

last fall adopted amendments to our low-carbon fuel standard 2012 

program to include a new CSS protocol that enable a wider 2013 

deployment of CSS technology. 2014 

Mr. Hausker, how critical will a new research and development 2015 

program on carbon dioxide removal be to meeting our climate 2016 

objectives?  Is this something we should be considering done the 2017 
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road or is it time now for us to invest and develop these 2018 

technologies? 2019 

Mr. Hausker.  It is time now to invest again, depending on 2020 

what stage a particular technology is at.  There may be a role 2021 

for R&D at the federal government or for support through a tax 2022 

mechanism like 45Q.  2023 

But as I emphasize in my -- in my testimony, we can't wait 2024 

until 2030 or 2040 to fully commercialize this.  We need to act 2025 

aggressively now. 2026 

Ms. Matsui.  So as you look at the future emissions 2027 

trajectories, how important are scalable carbon dioxide removal 2028 

approaches like direct air capture be to meeting our climate 2029 

objectives?  Is this an approach that is gradual and we are 2030 

starting it now? 2031 

Mr. Hausker.  We don't need to begin direct air capture now. 2032 

 We simply need to put in motion the forces that will let us begin 2033 

to deploy it in the 2040-2050 range.  2034 

It is highly likely to be needed to remove carbon dioxide 2035 

from the air in the mid-century range. 2036 

Ms. Matsui.  Okay.  That is fine.  Thank you very much. 2037 

I just really feel also that we have things that we can do 2038 

today that we should keep doing and, you know, we can't just wait 2039 

for that. 2040 

Mr. Hausker.  Absolutely.  Absolutely. 2041 
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Ms. Matsui.  Okay.  Fine.  Thank you, and I yield back. 2042 

Ms. Clarke.  The gentlelady from California yields back. 2043 

The chair now recognizes the gentleman from South Carolina, 2044 

Mr. Duncan, for five minutes to ask questions. 2045 

Mr. Duncan.  Thank you, Madam Chairman, and I would like 2046 

to put our first slide up, please. 2047 

All right.  So this is the picture, and if you will take 2048 

a look at it, it is just to make a point.  But it shows a 2049 

diesel-powered van pulling a gasoline-powered generator plugged 2050 

into an electric vehicle that has run out of juice. 2051 

And the reason I put this up there is just to remind everyone 2052 

that electricity has to be produced somehow.  If we want to have 2053 

more electrical vehicles on the road to lessen the carbon 2054 

footprint, that electricity has got to be produced somehow. 2055 

So it can be produced through a lot of different methods. 2056 

 Nuclear power that Mr. Cohen has talked about, and we are going 2057 

to go back to that, by the way.  Hydroelectric power, but there 2058 

is a lot of Californians on this committee and good luck building 2059 

a hydroelectric dam in California under their policies.  2060 

Good luck building another hydroelectric project in this 2061 

country under the current EPA rules and regulations.  I think 2062 

it is going to be very difficult. 2063 

You have got coal-fired power plants.  You have got natural 2064 

gas-fired power plants.  You have got wind, solar.  You have got 2065 
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small-mileage reactors that can come online. 2066 

There is a lot of different ways to produce electricity and 2067 

I truly am an all-of-the-above guy.  I love wind and solar.  I 2068 

think it is groovy technology.  I love the prospect of 2069 

hydroelectric cars, hydrogen-powered cars.  All these things. 2070 

But  I also know that our economy demands a 24/7/365 baseload 2071 

power supply, and let us just accept the understanding that the 2072 

wind doesn't always blow and the sun doesn't always shine and 2073 

that those renewables are intermittent. 2074 

And so because of the intermittency they have to be 2075 

supplemented by something that will provide the 24/7 baseload 2076 

power supply that Americans demand.  Not just American 2077 

manufacturing but Americans.   2078 

They like their refrigerator to have cold drinks in it.  2079 

They like to have warm homes, cool homes, et cetera. 2080 

But we see, you know, the trend sort of shifting.  There 2081 

is a city in California now that is banning natural gas.  And 2082 

so they are not going to allow in new homes or new businesses 2083 

to have natural gas to power their HVAC units or possibly to power 2084 

their stoves to cook on. 2085 

So Berkeley is actually moving their constituents toward 2086 

more expensive and less efficient energy sources for their homes. 2087 

 HVACs that are powered by electricity are less efficient.  2088 

Electricity is more expensive than natural gas and the stoves 2089 
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are less efficient and electricity is more expensive. 2090 

So thinking about electrical generation, let us shift gears 2091 

and put the second slide up.  I want to talk about nuclear energy 2092 

and the important role it plays in the all-of-the-above energy 2093 

matrix. 2094 

Now, my home state of South Carolina has seven nuclear power 2095 

reactors.  They produce 95 percent of the state's emission-free 2096 

electricity, 53 percent of our total electricity. 2097 

In my district, Oconee Nuclear Station has three nuclear 2098 

reactors.  Let's just talk about one of those.  Three nuclear 2099 

reactors provide 2,550 megawatts of carbon-free continuous 2100 

always-on power for South Carolina and North Carolina.  2101 

If we replace the Oconee Nuclear Station, which uses less 2102 

than two square miles, with solar it would require 107 square 2103 

miles of land, nearly four times the size of our largest city 2104 

in upstate Greenville. 2105 

If we replace Oconee Nuclear Station with wind power, that 2106 

will require over 854 square miles of land.  That is more land 2107 

than the entire county of Anderson, my largest county in my 2108 

district. 2109 

So this slide shows how you would replace one nuclear reactor 2110 

that is 1,154 megawatts with wind.  It would take 2,077 windmills 2111 

and there are 2,077 windmills on this graph.  Two thousand 2112 

seventy-seven windmills, 2 megawatt wind generators, to replace 2113 
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one solar reactor. 2114 

Think about the land mass that that would take to provide 2115 

the wind power for that one reactor.  Nuclear power is 2116 

emission-free. 2117 

Mr. Cohen, how can we further more nuclear power to lessen 2118 

our carbon emission as part of this energy matrix? 2119 

Mr. Cohen.  Yes, that is probably a subject for another 2120 

hearing.  I would just say there are three things.  One is let 2121 

us get on with the RD&D demonstration of the next generation of 2122 

reactors that will be less expensive and faster to build. 2123 

Secondly, we needed to address the U.S. waste problem and 2124 

-- well, those two would be a good running start. 2125 

Mr. Duncan.  You mentioned earlier some of the things that 2126 

are hampering nuclear power.  In South Carolina, we were building 2127 

two more nuclear reactors and the company had to stop because 2128 

regulations by the government during the construction process 2129 

-- not during the permit approval process, during the construction 2130 

process -- changed so much that the cost went up, and that had 2131 

to be mothballed.  So now we are not having that nuclear power 2132 

generation to meet our future electrical needs. 2133 

How do we overcome the regulatory environment within a 2134 

cost-benefit application that will support the growth of the 2135 

nuclear industry? 2136 

Mr. Cohen.  We have been supporting, you know, much more 2137 
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performance-based regulation.  I do think the situation in South 2138 

Carolina is a little more complicated than that.  It is probably 2139 

the subject of another hearing.  There is a lot of blame to go 2140 

around on that. I think --  2141 

Mr. Duncan.  In the five-minute we have to -- you know, you 2142 

can't be that complicated in five minutes. 2143 

Ms. Clarke.  The gentleman's time --  2144 

Mr. Cohen.  I don't think the NRC -- I don't think the NRC 2145 

bears all the blame in that situation. 2146 

Ms. Clarke.  The gentleman's time has expired. 2147 

Mr. Duncan.  Thank you. 2148 

Ms. Clarke.  The chair now recognizes the gentleman from 2149 

Florida, Mr. Soto, for five minutes to ask questions. 2150 

Mr. Soto.  Thank you, Madam Chairwoman. 2151 

We are here today -- like with our press conference yesterday 2152 

we are here to act on climate and get to 100 percent clean energy 2153 

by 2050, and that is going to take reducing carbon emissions to 2154 

net zero. 2155 

So we know the goals.  We have been told by various 2156 

scientific groups like the Center for Climate and Energy Solutions 2157 

there are four main elements to decarbonization.  2158 

One, transition to low-carbon electricity system; two, 2159 

reduce emissions from transportation, buildings, industrial 2160 

sectors; three, to deploy negative emissions measures; and four, 2161 
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to reduce non-COT greenhouse gas emissions. 2162 

So I just want to ask all the panellists first do you all 2163 

agree with these basic elements?  Is this the recipe to get us 2164 

to 100 percent clean energy by 2050? 2165 

And we will start from left to right. 2166 

Mr. Hausker.  CCES is a great group and that's a great report 2167 

you cited.  Their four strategies sort of overlap with the four 2168 

strategies I mention in my testimony.  But it is not inconsistent. 2169 

Everything I said was focused on the energy sector and CO2 2170 

but they highlight the need to reduce the non-CO2 emissions, which 2171 

are also sometimes called super pollutants, and Armond has 2172 

discussed those today. 2173 

Mr. Soto.  So do you believe that's a basic recipe?  We may 2174 

argue over which is more prioritized. 2175 

Mr. Hausker.  It is a good -- it is a good recipe.  It is 2176 

an equally good framing as the one that I set out. 2177 

Ms. Angielski.  I can comment that yes, we can transition 2178 

to a low-carbon electric grid. 2179 

Mr. Soto.  Would you say that this is a comprehensive list 2180 

of the four elements that we need to work on regardless of what 2181 

priority everybody may have of these elements? 2182 

Ms. Angielski.  Yes, in looking at the sources of CO2, 2183 

absolutely. 2184 

Mr. Soto.  Mr. Cohen? 2185 
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Mr. Cohen.  That's a complete solution, sir. 2186 

Mr. Soto.  Dr. Cleetus, is this the four -- is this the recipe 2187 

right here? 2188 

Ms. Cleetus.  So that is the technological solutions -- that 2189 

we have to address this as a deep socioeconomic change as well. 2190 

 So we need just transition investments in communities that are 2191 

going to be affected as we transition away from fossil fuels. 2192 

  2193 

We need policies that will center equity and how we deal 2194 

with climate change and we have a political challenge here in 2195 

the United States as well as globally.   2196 

So these are -- this is not just a technological problem. 2197 

 But yes, those are the core elements of decarbonizing the 2198 

economy, which needs a whole suite of other changes alongside. 2199 

Mr. Soto.  Thank you, Dr. Cleetus.  And we will worry about 2200 

the political challenges right here on this committee.  But I 2201 

appreciate you bringing them up. 2202 

I wanted to follow up on some line of questioning that 2203 

Representative Peters has already discussed with regard to 2204 

negative emissions, trying to reduce carbon in the atmosphere 2205 

already.  Could each of you give me one strategy that you would 2206 

recommend since that seems to be one of the -- one of the areas 2207 

that we aren't as aggressive on yet? 2208 

Mr. Hausker.  I will just mention one and I am sure my 2209 
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colleagues will mention the others is through improved forestry, 2210 

planting of trees, and agricultural changes, we can store -- we 2211 

can enhance the sequestration of CO2 in forests.  And so --  2212 

Mr. Soto.  So forestry and -- sorry, my time is limited -- 2213 

forestry and more trees.  I totally agree.  Next. 2214 

Ms. Angielski.  I would say direct air capture is another 2215 

pathway. 2216 

Mr. Soto.  Direct air capture.  I think that covers it. 2217 

Okay.  Dr. Cleetus? 2218 

Ms. Cleetus.  Yes.  The natural solutions are ones that we 2219 

should prioritize, recognizing that climate change itself is 2220 

affecting our natural sync.   2221 

We have seen a record heat wave in Alaska this year, for 2222 

example, every time we have wildfires.  If permafrost starts to 2223 

melt, the natural sync is getting eroded.  So we need to keep 2224 

that in mind. 2225 

Mr. Soto.  Thank you.  I also wanted to correct a 2226 

misstatement that was made so far on the committee.  There were 2227 

turbine graphics that were put up that were based upon 2 megawatt 2228 

wind turbines, and we now have 12 megawatt wind turbines offshore. 2229 

 So I think it is important to correct the record on that. 2230 

I want to end by talking about some of the themes that we 2231 

talked about yesterday in committee.  First, we have to trust 2232 

the science as best we can and help it lead us to the solutions. 2233 
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 I think that is actually easier than the second part, which is 2234 

building consensus. 2235 

But it is absolutely critical that we build consensus.  We 2236 

are getting tugged from every which way politically around here, 2237 

and we are not going to please every single person in the Congress. 2238 

  2239 

But we need a working majority of Democrats and Republicans 2240 

who are going to come together to get a bill that will -- a slate 2241 

of bills that will get us to this 100 percent clean energy in 2242 

2050, and the only thing we can't afford to do is inaction. 2243 

We have to act on climate.  And so thank you, Chairman, for 2244 

the opportunity and I yield back. 2245 

Mr. Tonko.  [Presiding.]  The gentleman yields back. 2246 

And the Chair now recognizes the gentleman from West 2247 

Virginia, Mr. McKinley, for five minutes. 2248 

Mr. McKinley.  Thank you, Mr. Chairman. 2249 

And I agree with the panel and all of the people here about 2250 

the United States must do its part to decrease greenhouse gas 2251 

emissions. 2252 

But we have got to keep in mind this is a global issue and 2253 

not one confined to the United States.  An MIT report that I have 2254 

a copy of here -- MIT report came out that says it matters little 2255 

to the global environment what the United States does to 2256 

decarbonize its economy. 2257 
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If emissions in China and India continue to go unabated, 2258 

coastal cities in the United States will still flood.  Wildfires, 2259 

droughts, and storms will continue. 2260 

So it is not going to fall entirely on the United States. 2261 

 I also appreciate the potential for renewables.  But they are 2262 

currently limited.  Even Secretary Moniz expressed his doubts 2263 

in remarks he made earlier this year. 2264 

He said as recently as February -- he said 100 percent 2265 

renewables by 2015 is not realistic and certainly not cost 2266 

effective.  Then followed with that, a study by Wood Mackenzie 2267 

calculated that for us to go to 100 percent renewables and have 2268 

the cleanest energy possible we would require 900 gigawatts of 2269 

battery storage.  Nine hundred gigawatts of battery storage.  2270 

Now, what do we have now?  Totally around the globe we only 2271 

have 52 gigawatts battery storage.  But we need just in America 2272 

alone 900. 2273 

So meanwhile, the rest of the world still has this voracious 2274 

appetite for coal because it's cheap and easy to make.  IEA says 2275 

that they are still going to mount -- by 2040 they are still -- 2276 

75 percent of the power is going to come from fossil fuels.   2277 

So I think I go back to remarks that were made earlier.  2278 

America has the capacity and the wherewithal to innovate, to lead 2279 

in innovation, and that means putting significantly more money 2280 

into carbon capture -- significantly more money. 2281 
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And I would include too on that, Dr. Hausker, I think they 2282 

need to look at how we are going to spend biologically in 2283 

phytoplankton as part of that.  So I want to come back to you 2284 

on that. 2285 

So in so doing, if we can capture -- if we can lead again 2286 

on this, we can then export this technology to the other nations 2287 

and help them out. 2288 

So if I could go to Ms. Angielski, I have given you some 2289 

quotes from Secretary Moniz.  Is he right? 2290 

Ms. Angielski.  With respect to renewables -- is that what 2291 

you're referring to? 2292 

Mr. McKinley.  Yes.  Yes. 2293 

Ms. Angielski.  You know, I don't want to comment on the 2294 

capability of renewables technology but I will say that I do -- 2295 

I think there are issues that haven't been discussed with respect 2296 

to going to 100 percent renewables, and you touched on them, which 2297 

is the capability of storage technologies and the environmental 2298 

sustainability as well. 2299 

Mr. McKinley.  Do you agree with MIT's assessment? 2300 

Ms. Angielski.  Yes. 2301 

Mr. McKinley. That the -- that the reliance of India and 2302 

China is putting the globe at risk?  It is not the United States 2303 

because we are already decreasing our CO2 emissions. 2304 

Ms. Angielski.  Correct. 2305 
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Mr. McKinley.  Would you agree? 2306 

Ms. Angielski.  So I would agree. 2307 

Mr. McKinley.  And do you -- what about Wood Mackenzie's 2308 

report about the -- so you have a concern too then about the amount 2309 

of battery storage and batter capabilities? 2310 

Ms. Angielski.  Battery storage.  Right. 2311 

Well, one thing that we don't talk about is where we get 2312 

the materials for those batteries and how we have to mine them 2313 

and develop them, and the greenhouse gas profile or the 2314 

environmental sustainability of those. 2315 

So, potentially, the subject of another hearing but 2316 

certainly that in and of itself could present a geopolitical 2317 

challenge as well. 2318 

Mr. McKinley.  There was a question -- I think it was Mr. 2319 

Carter, perhaps, asked it or someone down on my left -- asked 2320 

about whether we could retrofit.  And so the question I was hoping 2321 

someone would speak up on this -- so let me -- I will ask the 2322 

question a slightly different way.   2323 

How would the New Source Review reform -- New Source Review 2324 

reform -- how would it impact retrofitting for carbon capture 2325 

technology?  What do we -- do we need some New Source Review 2326 

reform? 2327 

Ms. Angielski.  So I will refer really to the Petra Nova 2328 

project, which really had to face that potential challenge when 2329 
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they were retrofitting their existing coal plants with this carbon 2330 

capture system. 2331 

They decided in order to not open up their existing permit 2332 

which would then trigger New Source Review they decided to build 2333 

a separate power plant to power that facility. 2334 

That model is not likely something that can be replicated 2335 

by every coal-fire power plant or natural gas-fired power plant 2336 

in this country.  So potentially that could be a deterrent for 2337 

retrofitting with carbon capture. 2338 

Mr. McKinley.  I have got one quick question for Dr. Hausker. 2339 

Are we spending enough money biologically to try to do some 2340 

engineering work in phytoplankton? 2341 

Mr. Hausker.  Are you referring to algae-based biofuels, 2342 

sir? 2343 

Mr. McKinley.  No, just in the oceans.  The phytoplankton 2344 

-- you understand its role, right? 2345 

Mr. Hausker.  I am sorry.  I am not sure if you are talking 2346 

about the production of biofuels or if you are talking about --  2347 

Mr. McKinley.  No, I am talking about phytoplankton in the 2348 

oceans. 2349 

Mr. Hausker.  As a -- as a sequestration option? 2350 

Mr. McKinley.  It is the -- sorry.  Fifty percent of the 2351 

oxygen through the sink process -- the photosynthesis process 2352 

comes through phytoplankton as much as trees, shrubs, grass, and 2353 
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everything else.   2354 

So I was a little surprised -- we need to be focusing more 2355 

on what we are going to do in the oceans to be able to increase 2356 

the phytoplankton content so that we can increase their CO2 2357 

capture. 2358 

I yield back. 2359 

Mr. Hausker.  Yes.  I am not an expert on that so I don't 2360 

know the potential for increase in ocean sequestration as you 2361 

describe.  But I would be happy to get back to you if I can find 2362 

some expert --  2363 

Mr. McKinley.  Please, if you could.  Thank you. 2364 

Mr. Tonko.  The gentleman yields back. 2365 

The chair now recognizes the gentlelady from Colorado, Ms. 2366 

DeGette, for five minutes. 2367 

Ms. DeGette.  Thank you so much, Mr. Chairman.  2368 

This is a really important hearing and I have been watching 2369 

the testimony and the questioning of the witnesses. 2370 

We have all talked about the fact that climate science 2371 

indicates we need to cut net global greenhouse gas emissions in 2372 

half in 10 years and then reduce the net emissions to zero in 2373 

30 years or we will expose our children, grandchildren, and their 2374 

children to great risk. 2375 

I think all of us agree that the science is important and 2376 

we need to do this.  But it's not going to be easy. 2377 
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So I want to ask some questions to you about the science. 2378 

 First of all, for everybody, do you agree that many of the 2379 

technologies that we are going to need for these emission cuts 2380 

are either commercially available or approaching commercial 2381 

availability? 2382 

Mr. Hausker? 2383 

Mr. Hausker.  Yes, I think there is a wide range of 2384 

technologies.  Yes. 2385 

Ms. DeGette.  Okay.  How about you, Ms. Cleetus? 2386 

Ms. Cleetus.  Absolutely yes. 2387 

Ms. DeGette.  Okay.  And how about you, Mr. Cohen? 2388 

Mr. Cohen.  Yes. 2389 

Ms. DeGette.  And how about you, Ms. Angielski? 2390 

Ms. Angielski.  Yes. 2391 

Ms. DeGette.  Okay.  So all of you agree that we could -- 2392 

we have those technologies available and they are becoming more 2393 

and more -- more and more cost effective, I think. 2394 

I wanted to ask about -- but I wanted to ask you something 2395 

that is kind of looming out there for people like me who are trying 2396 

to work in a bipartisan way on climate legislation and that's 2397 

this.  I have been -- we have all been talking about this goal 2398 

of zero by 2050.  Could we do zero technologically and 2399 

economically within 10 years? 2400 

And I will start with you, Mr. Hausker. 2401 



This is a preliminary, unedited transcript. The statements within 
may be inaccurate, incomplete, or misattributed to the speaker. 
A link to the final, official transcript will be posted on the 
Committee’s website as soon as it is available. 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 
 1323 RHODE ISLAND AVE., N.W. 
(202) 234-4433 WASHINGTON, D.C.  20005-3701 www.nealrgross.com 

Mr. Hausker.  I think it would be extremely difficult and 2402 

expensive to go to net zero in 10 years. 2403 

Ms. DeGette.  And would it have severe societal 2404 

ramifications? 2405 

Mr. Hausker.  I think it would -- it would be very costly 2406 

and I think there would be push back. 2407 

Ms. DeGette.  What about you, Ms. Angielski?  What is your 2408 

view? 2409 

Ms. Angielski.  What I would say is that the capability 2410 

exists to get to net zero, which I think was your first question. 2411 

Ms. DeGette.  In 10 years? 2412 

Ms. Angielski.  But the time frame is questionable, as I 2413 

think Dr. Hausker said.  I mean, what we really need to do is 2414 

innovate more to help reduce the -- improve the technology and 2415 

reduce costs.  Instead of putting a time frame of 10 years on 2416 

it might not be practical. 2417 

Ms. DeGette.  Okay.  And what is your view, Mr. Cohen? 2418 

Mr. Cohen.  Technically possible, economically 2419 

challenging. 2420 

Ms. DeGette.  And are you aware of any studies that would 2421 

show the cost? 2422 

Mr. Cohen.  Of the accelerations of moving the --  2423 

Ms. DeGette.  Right. 2424 

Mr. Cohen. I am not but I can look into that. 2425 
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Ms. DeGette.  If you can I would appreciate that. 2426 

Dr. Cleetus, what is your view on this? 2427 

Ms. Cleetus.  Ten years will be deeply challenging.  But 2428 

we have to get moving right away and get as far as we can in that 2429 

10 years because the science is really sobering. 2430 

Ms. DeGette.  I totally agree with you and, in fact, you 2431 

know, in my state of Colorado, some of you probably know we did 2432 

this renewable energy standard and the power companies totally 2433 

opposed it and so we had to do it by ballot initiative and then 2434 

we were able to achieve the goals in just a few years.   2435 

And so we actually went back in and increased it 2436 

legislatively with the support of all of the energy companies. 2437 

 So it is the kind of thing if we get started now we may be able 2438 

to increase it.   2439 

But we are trying to think about is what kind of reasonable 2440 

legislation can we pass to make that happen and I am wondering 2441 

when you all say it would be technologically feasible but very 2442 

expensive what kinds of things would we have to do to reach that 2443 

in 10 years? 2444 

Dr. Hausker? 2445 

Mr. Hausker.  I think I can throw some light on that.  A 2446 

lot of it is related to capital stock turnover and different things 2447 

-- different important pieces of energy-using equipment have 2448 

different lifetimes.  A car may have a lifetime of 15 years.   2449 
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A water heater may have a life of 10 years.  A building may 2450 

have a life of a hundred years -- industrial plant.  So the way 2451 

to decarbonize effectively but not incur really huge costs is 2452 

to try to use our existing capital stock and when it turns over 2453 

that's when you go with the very efficient zero-carbon --  2454 

Ms. DeGette.  I got you.  I have no idea how much time I 2455 

have left.  So I have one more question, if I may, Madam Chair. 2456 

I don't -- I don't know -- is my time up? 2457 

Ms. Clarke.  [Presiding.]  Your time has expired. 2458 

Ms. DeGette.  Okay.  Well, the question I have, which I'd 2459 

like a written answer, to everybody is a lot of people talk about 2460 

natural gas as a bridge fuel to get to zero carbon.   2461 

The question I'd like you to give me an answer in writing 2462 

is that's only a bridge fuel if we deal with the methane, as near 2463 

as I can understand, because if you don't deal with the methane 2464 

then you're not going to be able to get carbon capture.  2465 

With that, I will yield back.  And I apologize.  I don't 2466 

know what's going on with the --  2467 

Ms. Clarke.  The gentlelady yields back. 2468 

The chair now recognizes the gentleman from California, Mr. 2469 

McNerney, for five minutes to ask questions. 2470 

Mr. McNerney.  I thank the Chair and I thank the panelists 2471 

for testifying this morning. 2472 

The warming of the planet is accelerating and I am convinced 2473 
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that we are going to blow past the 2 degrees Celsius increase, 2474 

exceeding the limits that the IPCC is calling for no matter what 2475 

we do in terms of carbon emission reductions. 2476 

Consequently, we need to be looking at all the potential 2477 

tools in our climate solution toolbox including funding research 2478 

for climate intervention and geoengineering.  Given the 2479 

complexity of the climate system and the risks that are associated 2480 

with interfering in it, how do you think the U.S. government should 2481 

field a research on climate intervention, starting with Dr. 2482 

Hausker and going down? 2483 

Mr. Hausker.  It merits some -- it merits come research. 2484 

 It is a very controversial area, however. 2485 

Ms. Angielski.  This is not something that I have studied 2486 

so I can't comment on this.  I'll defer to my colleagues. 2487 

Mr. Cohen.  Research in two areas is required.  One is the 2488 

physical systems and also we need to think really about governance 2489 

-- what would you do if you actually had these technologies to 2490 

deploy. 2491 

Mr. McNerney.  Thank you. 2492 

Ms. Cleetus.  Cutting emissions and investing in climate 2493 

resilience have to be our first line solutions here.  But given 2494 

where we are from a climate perspective, it is appropriate for 2495 

us to have a better understanding of the risks and potential of 2496 

things like geoengineering. 2497 
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However, we oppose any deployment of the technology at this 2498 

point.  There are too many risks associated with it, too many 2499 

unknowns. 2500 

We think there is a rule for small-scale experiments but 2501 

only if accompanied by very strong governance regimes to make 2502 

sure that all of the risks are being appropriately accounted for. 2503 

At this point, the U.S. government has stepped so far away 2504 

from its responsibilities in terms of resilience and cutting 2505 

emissions that we do not think that under the current 2506 

administration it would be a responsible move to deflect attention 2507 

towards this type of a technology development right now. 2508 

Mr. McNerney.  Thank you, and I agree.  We don't know enough 2509 

about the science to decide one way or the other right now if 2510 

geoengineering is appropriate and we need to invest to make the 2511 

science available so that we will understand what the consequences 2512 

and risks are. 2513 

Mr. Cohen, direct emissions, which are from industry, make 2514 

the industrial sector the third largest source of greenhouse gas 2515 

emissions.  It is also one of the hardest to decarbonize.  2516 

Currently, the greatest impediments to commercializing, 2517 

deploying, and eventually what are the biggest impediments to 2518 

moving to decarbonizing the industrial sector? 2519 

Mr. Cohen.  Well, it is -- let me start with the solutions. 2520 

 I mean, really, there are two main problems or two main sources 2521 
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of CO2 from industry.  There is the process heat on the front 2522 

end and that is provided by fossil fuels today -- unabated fossil 2523 

fuels -- and then there is inherent CO2 coming out the back end 2524 

for things like steel and cement production. 2525 

So, as I said earlier, the two major solution pathways would 2526 

be to substitute a high-temperature source of heat for the fossil 2527 

fuels and that could be from nuclear -- from high-temperature 2528 

nuclear.  It could be from a hydrogen manufactured from a number 2529 

of sources, and then on the back end, carbon capture. 2530 

The impediment right now to implementing those is actual 2531 

not technical.  We have got demonstrations of both of those 2532 

technologies in place on large industrial facilities around the 2533 

world. 2534 

It's going to be driving the costs down and making them really 2535 

a feasible -- economically feasible solution for those big heavy 2536 

industries. 2537 

Mr. McNerney.  Well, I spent a career developing wind energy 2538 

technology and I see renewables being significant in the sense 2539 

that you can overproduce energy and renewables and then you have 2540 

periods where there is no production, and the overproduction you 2541 

could create hydrogen by breaking water.   2542 

There is things that we can do.  I think the efficiency -- 2543 

the round trip efficiency of breaking water and then burning 2544 

hydrogen is not what we need it to be.  But there is --  2545 
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Mr. Cohen.  That is one pathway.  The only caution I would 2546 

put on that is that you have maybe some of the same issues with 2547 

intermittence on the grid that you would have with electrolysis. 2548 

 That is, you build an electrolysis plant if you're running it 2549 

at very low capacity because you are relying only on variable 2550 

sources of energy might have some issues.  But in principle, yes, 2551 

renewable energy can be a hydrogen source. 2552 

Mr. McNerney.  Ms. Angielski, is there a economic method 2553 

to create carbon fiber from carbon dioxide? 2554 

Ms. Angielski.  I am not intimately familiar with carbon 2555 

fiber production but, certainly, there are research programs 2556 

underway at DOE at looking at novel markets like carbon fibers, 2557 

for example, and converting that CO2 into marketable products. 2558 

 So I am aware of companies are investing in the development of 2559 

that but at the scale that would be needed to really store CO2 2560 

in those fibers I am not on exactly where they are with that right 2561 

now. 2562 

Mr. McNerney.  Thank you.  I yield back. 2563 

Ms. Clarke.  The gentleman yields back. 2564 

The chair now recognizes the gentlelady from Michigan, Mrs. 2565 

Dingell, for five minutes to ask questions. 2566 

Mrs. Dingell.  Thank you, Madam Chair, and I want to thank 2567 

Chairman Tonko for holding this hearing.  I want to thank all 2568 

the witnesses for being here because I do think we really are 2569 
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at a critical moment in our human history.   2570 

The planet is warming.  The ice is melting.  The seas are 2571 

rising.  We are seeing the heat waves.  I really felt it with 2572 

111 degrees and no air conditioning this weekend. 2573 

The droughts, floods, and wildfires are ravaging our 2574 

communities and nobody can deny we are seeing the hurricanes. 2575 

 And the one thing we do have agreement on all of our best and 2576 

brightest scientists agree the climate is changing with every 2577 

amount of carbon that is being emitted across the economy. 2578 

So I just want to say we have got to find the will and we 2579 

have got to do it together.  So it means all the stakeholders, 2580 

all the industry, and there are a lot of complicated issues.   2581 

I am a car girl and I will always be proud of being a car 2582 

girl, and transportation industry is a part of this not only in 2583 

the United States but in it worldwide, and I am not -- don't have 2584 

enough time even to ask questions about what is happening here 2585 

versus other countries who are really taking that on. 2586 

But I think every great human achievement begins with a goal 2587 

and the goal for the moment, I think, is 100 by '50, meaning we 2588 

set a course to achieve -- it's a goal to set 100 percent clean 2589 

energy economy by 2050. 2590 

I am working on a bill with my colleague, Mr. McEachin, and 2591 

others that will establish 100 percent clean energy economy goal 2592 

by 2050 and we hope to introduce the legislation soon. 2593 
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But I want to ask some questions because everybody says it's 2594 

ambitious, and then I do have young people that are in my district 2595 

office and everyplace I am going telling me we are not being 2596 

ambitious enough soon enough. 2597 

And it is -- you know, we need to have the vision, a goal, 2598 

and how do we get there as fast as we can. 2599 

First, a quick question to all of you.  A quick yes or no 2600 

from the panel.  Do you believe with American ingenuity and spirit 2601 

we can find the collective will to get there? 2602 

Dr. Hausker? 2603 

Mr. Hausker.  Absolutely, yes. 2604 

Ms. Angielski.  Yes. 2605 

Mr. Cohen.  Yes. 2606 

Ms. Cleetus.  We can and we must. 2607 

Mrs. Dingell.  That is great.  Okay. 2608 

Dr. Cleetus, I am going to ask you some questions.  Can you 2609 

reiterate why it's so critical, as you just had in your passion 2610 

again set a 100 by '50 goal today and why it is so urgent? 2611 

Ms. Cleetus.  It's urgent because of the climate impacts 2612 

we are already feeling at 1 degree Celsius right now.  As you 2613 

pointed out, the terrible heat waves that we are seeing, the 2614 

wildfires, the flooding, the intensified storms -- this points 2615 

out to us that we are already paying the costs of climate change. 2616 

We have heard several Congress people today point out that 2617 
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making a clean energy transition will come with some investment 2618 

costs.  But those costs pale in comparison to runaway climate 2619 

change. 2620 

We need to address this problem because we owe it to our 2621 

children and grandchildren.  Those young people who are urging 2622 

us to be ambitious, this is about the world we are leaving them.  2623 

Mrs. Dingell.  Thank you. 2624 

Mr. Cohen, I am going to ask you these questions.  I am going 2625 

to -- because I do come from Michigan, I am going to do electric 2626 

vehicles.  With the rollout of more and more electric vehicles, 2627 

how would electrifying the transportation sector help us achieve 2628 

a net zero carbon pollution by 2050? 2629 

Mr. Cohen.  Well, clearly, if we are decarbonizing the grid 2630 

at the same time we are doing that we are going to be reducing 2631 

net carbon.  That is, obviously, a great step forward. 2632 

Mrs. Dingell.  How do we accelerate the rollout of electric 2633 

vehicles and the need for the infrastructure?  I have heard all 2634 

of you -- not all of you but some -- express concern about the 2635 

battery capability.   2636 

There is no consumer confidence in the electric vehicles 2637 

and we are not building the grid we need to do to build it.  It's 2638 

a chicken and egg.  What do we need to do? 2639 

Mr. Cohen.  So, well, the first thing I think we need to 2640 

do is think about increasing the penetration of both electric 2641 
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vehicle take-up and the charging infrastructure.  2642 

But as I said earlier, I think we also need some other 2643 

pathways.  And so I think these zero-carbon fuels could provide, 2644 

particularly for heavy freight, could provide a backstop or a 2645 

complement. 2646 

I think we have to be going both ways at once.  A zero -- 2647 

a technology-neutral low-carbon fuel standard analogous to what 2648 

people have proposed on the electricity side would probably 2649 

provide a really good market signal. 2650 

Mrs. Dingell.  I am going to -- because I am almost out of 2651 

time I am going to ask Dr. Cleetus this question because fuel 2652 

economy standards came up earlier. 2653 

And how do they fit into the range of tools we have discussed 2654 

today to decarbonize our economy?  Would they help us get to 100 2655 

by '50?  And I do think they need to -- personally, believe we 2656 

need year to year increases.   2657 

How do we do it in a real -- part of the challenge for all 2658 

of us is how we do all of this in the fastest way but the real 2659 

way. 2660 

Ms. Cleetus.  So the interesting thing about it is doing 2661 

it together is actually the cost effective way to do it.  We can 2662 

clean up the economy better if we are simultaneously building 2663 

out the infrastructure in the transportation sector to electrify 2664 

as much as we can even as we decarbonize the grid.  We need to 2665 
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do those together. 2666 

The fuel economy standards are critical.  Right now, as we 2667 

all said, the transportation sector is the biggest contributor 2668 

to U.S. greenhouse gas emissions.  Emissions are rising in this 2669 

sector.  2670 

Those fuel economy standards are going to deliver a huge 2671 

benefit in terms of emission reductions as well as consumer 2672 

benefits, public health, and lowering their bills for fuel. 2673 

Mrs. Dingell.  Thank you, Madam Chair. 2674 

Ms. Clarke.  The gentlelady yields back. 2675 

The chair now recognizes the gentleman from Virginia, Mr. 2676 

McEachin, for five minutes to ask questions. 2677 

Mr. McEachin.  Thank you, Madam Chair. 2678 

I want to start off by thanking both Chairman Pallone and 2679 

Chairman Tonko for their leadership in this area and for having 2680 

this hearing. 2681 

I am honored to serve with them as we work to preserve and 2682 

protect our planet.  There is no issue more important than 2683 

preventing and mitigating climate change and speeding our 2684 

transition to a clean energy economy. 2685 

Their leadership is helping to ensure that we create a 2686 

healthy sustainable planet for future generations and I am humbled 2687 

to be their partner in that work. 2688 

The best science says we need to completely stop adding 2689 
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climate pollution to the atmosphere by 2050 if not sooner.  That 2690 

is why I am fighting for bold action now.  2691 

That is why I will be introducing legislation along with 2692 

Congresswoman Haaland, Congresswoman Dingell, Congresswoman 2693 

Blumenauer, and Chairman Tonko to transition the United States 2694 

to 100 percent clean energy economy. 2695 

A hundred percent clean will protect public health and our 2696 

environment, create well-paying clean jobs, and strengthen our 2697 

economy.  It will mitigate the impacts of climate change for all 2698 

communities and all generations, especially those 2699 

disproportionately impacted by its worst effects. 2700 

As we engage in this important policy work, we must break 2701 

the decades-long cycle of environmental injustice.  For much of 2702 

our history, unjust policies have caused many of our most 2703 

vulnerable friends and neighbors to lead sicker, shorter, and 2704 

more difficult lives. 2705 

So we desperately need climate action and we definitely need 2706 

climate justice, and we cannot have one without the other.   2707 

Dr. Cleetus -- did I pronounce that correctly? 2708 

Ms. Cleetus.  Yes. 2709 

Mr. McEachin.  Okay.  Thank you. 2710 

A just cause and a fighting spirit do not guarantee success 2711 

and we have only one chance for climate change.  We have to hit 2712 

our marks. 2713 
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When it comes to reducing emissions, can you speak to what 2714 

kind of processes as distinct from technologies or policy choices 2715 

are most apt to move the needle? 2716 

End goals are crucially important but is there a value in 2717 

interim goals and in regularly scheduled checkups and progress 2718 

reports? 2719 

Ms. Cleetus.  Thank you, Congressman McEachin, and I just 2720 

want to thank you and Congressman Grijalva for the way in which 2721 

you have centered environmental justice in addressing this 2722 

problem of climate change. 2723 

In terms of the processes, I would say two things.  2724 

Absolutely we do need interim goals.  This is not just about 2050. 2725 

 This is about where we get in the next decade as well, because 2726 

in that time we have the opportunity to get very far in cutting 2727 

emission reduction emissions and we have the opportunity also 2728 

to make sure that we are protecting people from the climate impacts 2729 

already underway. 2730 

We need to engage directly with stakeholders in communities 2731 

that have often been left on the sidelines of this challenge. 2732 

 Environmental justice communities have solutions to this problem 2733 

and they must have a seat at the table as we go about solving 2734 

this problem. 2735 

Just last week, there was a national platform released by 2736 

environmental justice groups and national environmental groups 2737 
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-- an equitable and just national climate platform which has many 2738 

elements in it of what that process could look like and the vision 2739 

for an equitable-centered climate platform. 2740 

Mr. McEachin.  Thank you. 2741 

Doctor, once we make a formal commitment to act, how do we 2742 

make real-time adjustments and keep ourselves on a path to 2743 

success? 2744 

Ms. Cleetus.  The opportunity we have here is if we get going 2745 

in an ambitious way the costs of technologies are falling all 2746 

the time.  Folks on the panel have pointed out wind, solar.   2747 

We have seen double-digit cost declines year over year.  2748 

We have seen battery storage costs come down.  Just in the last 2749 

decade over a 70 percent reduction in wind and solar costs. 2750 

So if we get started in an ambitious way the opportunity 2751 

we will have is that when we get five years out or 10 years out, 2752 

we know we can ratchet up ambition because the costs of these 2753 

technologies will have fallen. 2754 

Mr. McEachin.  Thank you. 2755 

You have said that, done right, an economy wide low-carbon 2756 

energy transition can also help address longstanding inequities 2757 

of low income communities and communities of color. 2758 

I need you to expound upon that.  Is there a danger that 2759 

we end up with climate action in the absence of climate justice 2760 

or vice versa, and if so, how can we best avoid those dangers? 2761 
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Ms. Cleetus.  Solving climate change in an equitable way 2762 

won't happen by accident.  We have to have that intentionality 2763 

from the beginning to center equity. 2764 

We know that as we cut CO2 emissions we have the opportunity 2765 

to cut other co-pollutants that are causing near-term public 2766 

health burdens in these communities from mercury, from 2767 

particulate matter, from sulfur dioxide emissions, NOx emissions.  2768 

So the opportunity we have is making sure that we are making 2769 

emission cuts and prioritizing emission cuts in communities that 2770 

are overburdened by these other kinds of co-pollutants even as 2771 

we cut carbon dioxide pollutants. 2772 

The other opportunity we have is to make sure that the 2773 

benefits of clean energy are accruing directly to these 2774 

communities -- that they have access to these modern clean 2775 

technologies, the efficient technologies that can save people 2776 

money as well as make sure that they too will clean out the air 2777 

and water in their communities. 2778 

Mr. McEachin.  Thank you.  I thank the witnesses and I thank 2779 

you, Madam Chair.  I yield back. 2780 

Ms. Clarke.  The gentleman yields back. 2781 

I request unanimous consent to enter the following documents 2782 

into the record: a letter from the International Brotherhood of 2783 

Electrical Workers and the Nuclear Energy Institute, three facts 2784 

sheets from the Nuclear Energy Institute, and a report from the 2785 
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BlueGreen Alliance on its platform for climate action. 2786 

Hearing no objection, so ordered. 2787 

[The information follows:] 2788 

 2789 

**********COMMITTEE INSERT********** 2790 
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Ms. Clarke.  I would like to thank all of our witnesses for 2791 

joining us here at today's hearing.  I remind members that 2792 

pursuant to committee rules, they have 10 business days to submit 2793 

additional questions for the record to be answered by our 2794 

witnesses.   2795 

I ask each witness to respond promptly to any such questions 2796 

that you may receive. 2797 

At this time, the subcommittee is adjourned. 2798 

[Whereupon, at 12:30 p.m., the committee was adjourned.] 2799 


