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TO THE PARTY ADDRESSED:

I am pleased to enclose for your review a copy of the National Highway Traffic Safety
Administration’s (NHTSA’s) Draft Environmental Impact Statement (EIS) for new Corporate Average
Fuel Economy (CAFE) standards required by the Energy Independence and Security Act of 2007 (EISA).

Concurrent with this DEIS, NHTSA and EPA are announcing a joint proposed rulemaking whose
benefits would address the urgent and closely intertwined challenges of energy independence and security
and global warming. See NHTSA-2009-0059. The joint proposal rulemaking is consistent with the
National Fuel Efficiency Policy announced by President Obama on May 19, 2009. NHTSA is proposing
Corporate Average Fuel Economy standards under the Energy Policy and Conservation Act, as amended,
and EPA is proposing greenhouse gas emissions standards under the Clean Air Act. These standards
apply to passenger cars, light-duty trucks, and medium-duty passenger vehicles, covering model years
2012 through 2016. They require these vehicles to meet an estimated combined average emissions level
of 250 grams of CO, per miie in MY 2016 under EPA’s GHG program, and 34.1 mpg in MY 2016 under
NHTSA’s CAFE program and represent a harmonized and consistent national program (National
Program). Under the National Program, the overall light-duty vehicle fleet would reach 35.5 mpg in MY
2016, if all reductions were made through fuel economy improvements. The proposal can achieve
substantial improvements in fuel economy and reductions of greenhouse gas (GHG) emissions from the
light-duty vehicle part of the transportation sector, based on technology that is already being
commercially applied in most cases and that can be incorporated at a reasonable cost.

In connection with NHTSA’s proposed CAFE standards, NHTSA prepared the enclosed Draft
EIS, which analyzes the environmental impact of the proposed standards for MY 2012-2016. I invite you
to submit written comments on the Draft EIS using the instructions below. For your convenience,
NHTSA’s Draft EIS and the Proposed Rulemaking to Establish Light-Duty Vehicle Greenhouse Gas
Emission Standards and Corporate Average Fuel Economy Standards are also available at:
http://www .nhtsa.dot.gov/.

Background

The Energy Policy and Conservation Act of 1975 (EPCA) established a program to regulate
automobile fuel economy and provided for the establishment of average fuel economy standards for
passenger cars and light trucks. See 49 United States Code (U.S.C.) § 32901 et seq. As part of that Act,
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the CAFE Program was established to reduce national energy consumption by increasing the fuel
economy of passenger cars and light trucks. EPCA directs the Secretary of Transportation to set and
implement fuel economy standards for passenger cars and light trucks sold in the United States.! NHTSA
is delegated responsibility for implementing EPCA fuel economy requirements assigned to the Secretary
of Transportation.

In December 2007, the EISA’ amended EPCA’s CAFE Program requirements, providing the U.S.
Department of Transportation (DOT) additional rulemaking authority and responsibilities. Pursuant to
EISA, on April 22, 2008, NHTSA proposed CAFE standards for MY 2011-2015 passenger cars and light
trucks in a Notice of Proposed Rulemaking4 (NPRM). On March 21, 2008, NHTSA issued a Notice of
Intent to prepare an EIS for the MY 2011-2015 CAFE standards.” On October 10, 2008, NHTSA
submitted to the EPA its Final Environmental Impact Statement, Corporate Average Fuel Economy
Standards, Passenger Cars and Light Trucks, MY 2011-2015. EPA published a Notice of Availability of
the Final EIS in the Federal Register on October 17, 2008.° On January 7, 2009, the Department of
Transportation announced that the Bush Administration would not issue the final rule.’

In the context of calls for the development of new national policies to prompt sustained domestic
and international actions to address the closely intertwined issues of energy independence, energy
security, and climate change, President Obama issued a memorandum on January 26, 2009 to the
Secretary of Transportation and the NHTSA Administrator.® The memorandum requested that NHTSA
divide the MYs 2011-2015 rulemaking into two parts: (1) MY 2011 standards, and (2) standards for MY
2012 and beyond. In accordance with President Obama’s memorandum, on March 30, 2009, NHTSA
issued a final rule adopting CAFE standards for MY 2011.°

For MYs 2012 and beyond, the President requested that, before promulgating a final rule
concerning the model years after model year 2011, NHTSA

[Clonsider the appropriate legal factors under the EISA, the comments filed in response to the
Notice of Proposed Rulemaking, the relevant technological and scientific considerations, and to
the extent feasible, the forthcoming report by the National Academy of Sciences mandated under
section 107 of EISA.

! In addition, the U.S. Environmental Protection Agency (EPA) calculates the average fuel economy for each
automobile manufacturer that sells vehicles in the United States. 49 Code of Federal Regulations (CFR) §§ 1.50,
501.2(a) (8).

* Accordingly, the Secretary of Transportation, DOT, and NHTSA are used interchangeably in the Draft EIS.

* EISA amends and builds on the Energy Policy and Conservation Act by setting out a comprehensive energy
strategy for the 2[st Century addressing renewable fuels and CAFE standards. EISA is Public Law 110-140, 121
Stat. 1492 (Dec. 19, 2007).

* Notice of Proposed Rulemaking, Average Fuel Economy Standards, Passenger Cars and Light Trucks; Model
Years 2011-2015, 73 FR 24352 (May 2, 2008). At the same time, NHTSA requested updated product plan
information from the automobile manufacturers. See Request for Product Plan Information, Passenger Car Average
Fuel Economy Standards—Model Years 2008-2020 and Light Truck Average Fuel Economy Standards—Model
Years 2008-2020, 73 FR 21490 (May 2, 2008).

*73 FR 16615 (Mar. 28, 2008).

®73 FR 38204 (Jul. 3, 2008).

7 The January 7, 2008 statement from the U.S. Department of Transportation can be found at:

http://www.dot. gov/atfairs/dot0109.htm (last accessed Jun. 9, 2009).

¥ Memorandum for the Secretary of Transportation and the Administrator of the National Highway Traffic Safety
Administration, 74 FR 4907 (Jan. 26, 2009).

° 74 FR 14196 (Mar. 30, 2009).




On April 1, 2009, NHTSA published a NOI to prepare an EIS for the MY 2012-2016 CAFE
standards. The NOI described the statutory requirements for the standards, provided initial information
about the NEPA process, and initiated scoping'® by requesting public input on the scope of the
environmental analysis to be conducted."

Overview

The Draft EIS discusses the potential environmental impacts of the proposed standards and
various alternative standards pursuant to the National Environmental Policy Act (NEPA), 42 U.S.C. §§
4321-4347, and implementing regulations issued by the Council on Environmental Quality (CEQ) and the
Department of Transportation. To inform decision makers and the public, the Draft EIS compares the
environmental impacts of the agency’s proposal and reasonable alternatives, including a “no action”
alternative. The Draft EIS considers direct, indirect, and cumulative impacts and discusses impacts “in
proportion to their significance.”"?

Among other potential impacts, NHTSA has analyzed the direct and indirect impacts related to
fuel and energy use, emissions including carbon dioxide (CO,) and its effects on temperature and climate
change, air quality, natural resources, and the human environment. NHTSA also considered the
cumulative impacts of the proposed standards for MY 2012-2016 automobiles together with estimated
impacts olfaother reasonably foreseeable actions, as prescribed by the CEQ regulations and related CEQ
guidance.

In developing the proposed standards and possible alternatives, NHTSA considered the four
EPCA factors underlying maximum feasibility (technological feasibility, economic practicability, the
effect of other standards of the Government on fuel economy, and the need of the nation to conserve
energy)'* as well as relevant environmental and safety considerations. NHTSA also is guided by
President Obama’s memorandum to the DOT on January 26, 2009, as described in the Background.

Under the proposed standard for passenger cars, the required average fuel economy (in miles per
gallon, or mpg) would range from 33.6 mpg in MY 2012 to 38.0 mpg in MY 2016. Under the proposed
standard for light trucks, the required average fuel economy would range from 25.0 mpg in MY 2012 to
28.3 mpg in MY 2016. The combined industry-wide required average fuel economy for all passenger cars
and light trucks under the proposed standard would range from 29.8 mpg in MY 2012 to 34.1 mpg in MY
2016.

Invitation to Comment

I invite your organization to submit written comments and to participate in a public hearing on the
Draft EIS during the upcoming 45-day public comment period. In addition, please share this letter and
the enclosed Draft EIS with interested parties within your organization. To ensure consideration, it is
important that NHTSA receives your comments before the date specified below. All comments and

' Scoping, as defined under NEPA, is an early and open process for determining the scope of issues to be addressed
in an EIS and for identifying the significant issues related to a proposed action. See 40 CFR 1501.7.

' See Notice of Intent to Prepare an Environmental Impact Statement for New Corporate Average Fuel Economy
Standards, 74 FR 14857 (Apr. 1, 2009).

'>40 CFR § 1502.2.

'3 40 CFR § 1508.7; Guidance on the Consideration of Past Actions in Cumulative Effects Analysis (June 24, 2005),
available at http://www.nepa.gov/nepa/regs/guidance.html (last visited Aug. 5, 2009); Considering Cumulative
Effects Under the National Environmental Policy Act (January 1997), available at
htip://www.nepa.gov/nepa/ccenepa/ccenepa.htm (last visited Aug. 5, 2009).

" See 49 U.S.C. § 32902(f).




materials received, including the names and addresses of the commenters who submit them, will become
part of the administrative record and will be posted on the web at http://www.regulations.gov. Please
carefully follow these instructions to ensure that your comments are received and properly recorded:

¢ Send an original and two copies of your comments to:

Docket Management Facility, M-30

U.S. Department of Transportation, West Building
Ground Floor, Room W12-140

1200 New Jersey Avenue, SE

Washington, DC 20590

e Reference Docket No. NHTSA-2009-0059.

¢ Mail your comments so that they will be received in Washington, DC on or before
November 9, 2009,

NHTSA encourages electronic filing of any comments. To submit comments electronically, go
to http://www.regulations.gov and follow the online instructions for submitting comments by clicking on
“Help” or “FAQ.” Comments submitted electronically must be submitted by November 9, 2009.

Comments may also be submitted by fax at: 202-493-2251.

NHTSA also will hold a public hearing on the Draft EIS on Friday, October 30, 2009, at the
National Transportation Safety Board Conference Center, 429 L’Enfant Plaza, SW, Washington, DC
20594. NHTSA will publish a Federal Register notice in the near future providing details on the public
hearing and instructions for participating.

After the comments are reviewed, any significant new issues are investigated, and appropriate
modifications are made to the Draft EIS, NHTSA will publish and distribute a Final EIS. The Final EIS
will address timely comments received on the Draft EIS. Notices published in the Federal Register will
announce the availability of NHTSA’s NEPA documents concerning the proposed CAFE standards and
opportunities for public participation throughout the NEPA process. NHTSA also plans to continue to
post information about its environmental review for the new CAFE standards on its website
(www.nhtsa.dot.gov).

The Draft EIS has been placed in the public files of NHTSA and is available for distribution and
public inspection at:

DOT Library, W12-300
1200 New Jersey Avenue, SE
West Building
Washington, DC 20590

A limited number of hardcopies and CD-ROMs of the Draft EIS are available from the DOT
Library, identified above. This Draft EIS is also available for public viewing on the CAFE website at
http://www.nhtsa.dot.gov. Copies of the Draft EIS have been mailed to parties on NHTSA's CAFE
NEPA mailing list, including federal, state, and local agencies; Native American tribes, industry, and
public interest groups; and individuals who requested a copy of the Draft EIS or provided comments
during scoping.



Additional information about the project is available from NHTSA’s Fuel Economy Division,
Office of International Vehicle, Fuel Economy and Consumer Standards, at 1-202-366-0846 or on the
NHTSA CAFE Internet Website identified above. For assistance, please contact NHTSA though the
following website https://www.nhtsa.dot.gov/email.cfm or toll free at 1-888-327-4236 (for TTY, contact
1-800-424-9153). The NHTSA CAFE Internet Website also provides access to the texts of formal
documents issued by the NHTSA, such as orders, notices, and rulemakings.

Thank you for your continued cooperation.
Sincerely yours,

“/Mf

Ronald L. Medford
Acting Deputy Administrator






DRAFT ENVIRONMENTAL IMPACT STATEMENT

CORPORATE AVERAGE FUEL ECONOMY STANDARDS,
PASSENGER CARS AND LIGHT TRUCKS, MY 2012-2016

SEPTEMBER 2009

LEAD AGENCY:
NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION

COOPERATING AGENCY:
U.S. ENVIRONMENTAL PROTECTION AGENCY






Table of Contents

List of Acronyms and ADDIEVIATIONS .........cocuiiiiiiiiie et e e ene e e X
L] (01517 PSSP Xiv
SUIMIMIATY ettt bbbt bt b et btk e e et e b £ e s e e b e e bt oA E e AR £ e e e ARt AR e e b e e R e e b e e ab e e bt e s b e et e e st e nenbeennenns S-1
RS R o] 1=, o] o ST SRRTRSRR S-1
RS = 7 Tox (o | (01U oo SRS S-1
S.3  Purpose and need for the Proposed ACLION..........c.cccviieiiiiiie et S-3
S N | (=14 0T LY=L TSROSO S-4
S.5 Potential Environmental CONSEQUENCES ...........coviiiiiiiirierieieieese st S-8
S.5.1  Direct and INdireCt EffECtS .......coooiiriiiiciiicre s S-10

S.5.2  CUMUIALIVE EFFECES.....iiiiiiee e S-24

TR R |V 1 o= (oo OSSPSR URORR S-41

Chapter 1 Purpose and Need for the Proposed ACLION..........cccccoviiiiieeiii i 1-1
IS/ R 1011 oo [ o4 A o] o OO TRPRPRRR 1-1

1.2 Joint Rulemaking and NEPA PrOCESS.........cuiiiiiieieiiiaii sttt 1-2
1.2.1  Building Blocks of the National Program...........cccccooeeriiiiienenenie e 1-3

1.2.2  Joint Proposal for a National Program..........cccccccveiiiriieeieeieeseeseese e e e 1-4

IR T o (0] 10 =T A o1 1 o RSP R 1-8
1.4 PUIPOSE QNG NEEU ......oviiiieieieeee ettt ettt e et e bbb n s 1-8
1.5 Public Review and COMMENT ........ccuiiiiieie ettt e sreeneas 1-10
151  AQENCY CONSUIALION.......cciiieiiiticie et 1-11

1.5.2  Summary of SCOPING COMMENTS ......ccoiiiiiiriirieieieiee e 1-11

1.5.3  Next Steps in the NEPA Process and CAFE Rulemaking ..........ccocovvveviiiiivinienn. 1-17

Chapter 2 Proposed Action and AREINAtIVES..........cccviiiiiii i s e e 2-1
P2 R oo (U1 o] o TP ST PS ORI PRP 2-1
2.2 SEANAAIAS-SELLING .....evieeteieiieiiei ettt b bbb e ettt bbb 2-1
2.2.1  VOIPE MO ...ttt sttt e et seeereenee s 2-2

2.2.2  Vehicle Market FOICAST........ccoviiiiieie e 2-4

2.2.3  Technology ASSUMPLIONS........ccciiiiiiesie e ettt sre e sre et sreeneeresneens 2-5

2.2.4  ECONOMIC ASSUMPLIONS ..oviiuiiiiiiieiieetieiee st ete sttt ee e seesee e neesaeeneeneeneens 2-9

2.3 ATBINALIVES. ..ottt bbbt bRt e reen et enean 2-11
2.3. 1 ARErNAtiVe 11 NO ACHION ..ottt 2-13

2.3.2  Alternative 2: 3-Percent AIEINALIVE .........cccoe v iieii i 2-13

2.3.3  Alternative 3: 4-Percent AIEINAtIVE .........ccooeiv i 2-13

2.3.4  Alternative 4: Preferred AIREINAtIVE.........ccoooi i 2-13

2.3.5  Alternative 5: 5-Percent AIEINALIVE .........cccoeviviieii i 2-14

2.3.6  Alternative 6: MNB AIEINAtIVE ......oocviieiiiiiieecee e 2-14

2.3.7  Alternative 7: 6-Percent AIEINAatiVe .........ccoo i 2-14

2.3.8  Alternative 8: 7-Percent AIEINAtIVE ........cccoiiieiiiii e 2-14

2.3.9  Alternative 9: TCTB AREINALIVE .....ocveieieiie e 2-14

2.3.10 Fuel Economy Levels for Each ARErnative.........cccccevveveiiii e 2-15

2.3.11 Greenhouse Gas Emission Standards for Light-Duty Vehicles.............ccccoevvervnnne. 2-17

2.4 SENSITIVITY ANAIYSIS ....oiiiiiiiciii bbb 2-18
2.5 Alternatives Considered But Not Analyzed in Detail............ccocoviiiiieiiiriii e 2-20




Table of Contents

2.6 Comparison Of AIEIMALIVES ..........couiiiiiieeee e 2-22
2.6.1  Direct and INAireCt EFfECES .......ccooiiiiiiei e 2-22
2.6.2  CUMUIALIVE EFFECES....ccueiiiieieie e 2-35
Chapter 3 Affected Environment and Environmental CONSEQUENCES ..........ccevvrerererienieiieeniesie s 3-1
TS0 A |1 o T 11 Tox 1 o] oSSR 3-1
3.1.1  Direct and INAireCt IMPACES.........oiiiieiiiiiie ettt eneas 3-2
3.1.2  Areas NOt ATFECIEA ..ot 3-2
3.1.3  Approach to Scientific Uncertainty and Incomplete Information..............c.ccccoveneene. 3-2
3.1.4  Common MethOAOIOGIES. ........oiuiiiieeie ettt 3-3
G 0 0 T=T 0 YOS 3-9
3.2.1  Affected ENVIFONMENT.......ccooiiiiiieieees e e 3-9
322 MELNOUOIOQY ...ttt 3-11
3.2.3  Environmental CONSEQUENCES ........couerueieeeiereeaieestesieereestesieeseeseeaseeseesseeseeseeeneensesnenns 3-12
T T AN | @ 11T 1) 2SSOSR 3-15
3.3.1  Affected ENVIFONMENT.......coiiiiieie ettt sre e 3-15
1R 7 |V =11 To o (o] [0 | R 3-23
3.3.3  Environmental CONSEQUENCES ........cceeiueerieerieeiiesresiesiee e e steesteesteesreesseeeaeeseeeseeesees 3-35
K O 1111 1O PO TSRS TP 3-59
3.4.1  Introduction — Greenhouse Gases and Climate Change............ccocevevienieeieic e 3-59
3.4.2  Affected ENVIFONMENT......ooiiiiiieie et e 3-66
R T |V =11 To o (o] [ o |V ST 3-73
3.4.4  Environmental CONSEQUENCES .........coueiiiririiiiesiesieeeeeie sttt 3-83
3.5  Other Potentially Affected RESOUICE ATFBAS........ccveiuiieiierieeieeie e eee e seeeneas 3-107
3.5. 1 WWALEE RESOUICES ...ttt ettt sttt sttt ettt sttt bt et e bt e e e snnesaneanneas 3-107
3.5.2  Bi0lOQICal RESOUICES .......couiiiiiiiiiiitiiieiteieeeie st 3-110
3.5.3  Land Use and DevelOpMENT.........ccooiiiiieiiiieie et 3-113
3.5.4  Safety and Other Impacts to Human Health .............cccccoeiiiiiiii v, 3-114
3.5.,5  Hazardous Materials and Regulated WaSteS.........c.cccevvreereieciene s 3-115

3.5.6  Land Uses Protected under U.S. Department of Transportation
F o Lot o] o 1 ) S PS 3-117
3.5.7  Historic and Cultural RESOUICES .........cccouerieiiiriiiie e 3-118
TR TR T (o 1 ST PRSS 3-118
3.5.9  ENVIronmental JUSTICE .......cviiiiiei et 3-119
3.6 Unavoidable Impacts and Irreversible and Irretrievable Resource Commitment.................. 3-121
3.6.1  Unavoidable AdVErse IMPaCLS ........cceevueiiieiieiiie e 3-121
3.6.2  Short-term Uses and Long-term ProduCtiVity ............cccoceeirvrnieniniieeene e 3-121
3.6.3  Irreversible and Irretrievable Commitment of RESOUICES.........covvvveiinenierieniene 3-122
3.7 EPA ACHON aNd ANAIYSIS .....cviiiiiic et 3-123
N 8 R O 1V Y 1= SRR 3-123
3.7.2  Summary of EPA IMpact ANAIYSIS .......cccveiiiirieieieeie e 3-124
Chapter 4 CUmMUIAtIVE IMPACES.......oiiiiiiiicie et e e saesreenaenaeanes 4-1
o R [ 41 (oo [0 Tod o  H TR PPO RS PRTTPRO 4-1
411  Approach to Scientific Uncertainty and Incomplete Information............cc.ccocoevreennen. 4-2
4.1.2  Temporal and GeographiC BOUNCANIES .......c.ccceiveieriiierieieeie e 4-3
4.1.3  Reasonably Foreseeable FUtUre ACHIONS.......cccccvviiiiii i 4-3
B2 ENBIGY ittt sttt bR R E R R R Rt R e R Rt R bRt nr Rt n e ne e 4-7
421  Affected ENVIFONMENT.... ..o 4-7




Table of Contents

4.2.2  MEtNOAOIOGY ..ot 4-7
4.2.3  EnVironmMental CONSEOUEINCES ......c..eiueeierieeieeiesieeiesiesseestesteeeeseeeseeaeseeeneessesseeseesseenes 4-8
T N | @ U T 1SS 4-11
4.3.1  Affected ENVIFONMENT........ccooiiieeieie e e 4-11
A |V <11 T (o] (oo VSO 4-11
4.3.3  Environmental CONSEOUENCES .........cceeiieeiieeitieiieereesteesteesteesseessresnsesseesseesseessessseens 4-12
O O 1111 LTRSS PP 4-33
4.4.1  Introduction — Greenhouse Gases and Climate Change...........cccocevvvivnireneriennnnnn, 4-33
442  Affected ENVIFONMENT........ccoiiiiiiiee ettt 4-34
G T |V [=1 1 T (o] (oo VUSSP 4-34
444  Environmental CONSEUENCES .......c.ceiviiiiiriiiteitesteieeee sttt sne s 4-48
4.5 Health, Societal, and Environmental Impacts of Climate Change..........cc.ccoocvvoviiinieiienninne 4-71
0 R 111 (T [FTox {00 BTSSP ORRPPRORN 4-71
A |V [~ 1 T (o] (oo VSRS OP 4-72
453 FreShwater RESOUICES .......oiieiiiiieie ettt st see e e e 4-75
4.5.4  Terrestrial and Freshwater ECOSYStEMS.......cccviiiviiieiii i 4-90
455  Marine, Coastal Systems, and LOW-1ying Areas..........cccccevvvevvevieinsieeseseese e 4-111
45.6 Food, Fiber, and FOrest ProdUCES .........cveieiiciiiie ettt e st e e 4-124
457 Industries, Settlements, and SOCIELY .......cccveviiiiieiiieee e 4-135
458  HUMAN HEAITN ....ouiiiii e 4-151
459  Tipping Points and Abrupt Climate Change ..........c.coereriieieiinini e 4-161
4.6 ENVIFONMENTAL JUSTICE. ....uiiiieieeiiee ettt st saenneas 4-173
4.6.1  Affected ENVIFONMENT.........cooiiiiiiei e 4-173
4.6.2  Environmental CONSEQUENCES .........civeieerierteiieitesieeiestesteestesreeseestesseessestesneesresseenes 4-173
4.7  Non-Climate Cumulative Impacts of Carbon DIOXIde ..........ccevvviririieiieeseeseea 4-177
4.7.1  Affected ENVIFONMENT.........cooiiiiiieie et 4-177
4.7.2  Environmental CONSEQUENCES .........eiveirerieitrieesiesteeiestestee e sreeseestessaesseseesnaesresseenes 4-178
Chapter 5 IMITIGATION .....c.ooiiiiiiiiie bbb bt ettt ettt b b 5-1
5.1  OVErVIEW OF IMPACES .....eviieiieiieiietisie sttt n e 5-1
5.2 MItIQALION IMEBASUIES ......veevieieiectieete et e st e te e st e s e st e s e e te e teesbeesteesseeaseeesteeteesteesaeesneesneensnesneens 5-2
(O T o =] GRS =T 0TV =] USSP 6-1
6.1 National Highway Traffic Safety AdmIinistration ...........ccccoceveiiiiiiiiiiesc e 6-1
T O ST T A 1= o PSSP 6-2
(OF 0P o =] g B (=] (=] [0TSR 7-1
7.1 Purpose and NEed RETEIENCES ......cccueiviiiiiiiie e ese e s e e st e ee e te e te e sre e sreesreesneesnaesnneas 7-1
7.2 Proposed Action and Alternatives REFEIENCES.........covviiviieii i 7-1
7.3 Affected Environment and Environmental Consequences References ..........cccocevvveveiiennnnn 7-1
7.3.1  INtroduCtion RETEIENCES .......cviiiieeiee e 7-1
7.3.2  ENErgy REFEIEINCES ...cviiiiiiici ettt te et ne e nre e 7-2
7.3.3  AIr Quality RETEIENCES ......ooiiiiiiiiiiiei e 7-2
7.3.4  ClimMAate REFEIEINCES .....ei ettt sttt sae e eenneans 7-7
7.3.5  Other Potentially Affected Resource References.........cccocvvvvviveiceeieeveevee e, 7-15

7.3.6  Unavoidable Impacts and Irreversible and Irretrievable Resource
L C Y o1 =) TS 7-21
7.3.7  EPA Action and Analysis REfEreNCES........ccceiieiie i 7-21




Table of Contents

7.4 Cumulative IMmpactS RETEIEINCES .........coiiiiiiiiiiiiere e 7-22
7.4.1  INtroducCtion RETEIENCES ......ccuviiiieiee e e 7-22
T7.4.2  ENErgY RETEIENCES ...ccviiei ettt et e e e ee e 7-22
743  Air Quality REFEIENCES ....c.ooiiiiiiiiieiieieee e 7-22
7.4.4  Climate Change REEIENCES.......cociieeeie et 7-23
7.4.5  Resources Impact of Climate Change References........c.ccccvvvvvievievie e eveeseeseenenn, 7-28
7.4.6  Environmental JUStiCe REFEIENCES .......ccveieiiiiiiice e 7-114
7.4.7 Non-Climate Cumulative Impacts of CO, References .........ccccvvvevevivicveveceinenn, 7-115

7.4.8  Unavoidable Impacts and Irreversible and Irretrievable Resource
RETEIBINCES. ...ttt eas 7-121
7.5  Mitigation REFEIENCES. .....ccviieii et ra e sre e besre s 7-121
Chapter 8 DiStrIDUTION LLIST.......coiiiiiiitiiiieee bbb 8-1
TR R = o (< | AN 1= o] 1SS 8-1
8.2  State And Local Government OrganizationS..........ccccvveveeiieeiiueiieeieesieeseeseesreeseeseeseeseeseeas 8-4
8.3 EleCted OFfICIAIS ......ecveeeieieies e 8-5
8.4 Native AMEIICAN THIDES. . .c.iiiiiieiiie ettt stesteesbesaeereesaenreens 8-6
ST r= 1 CC] 0] [0 [ 3PS 8-6

Chapter 9 Index

List of Appendices

The appendices to this Draft Environmental Impact Statement (DEIS) have been provided electronically
on the accompanying CD.

Appendix A Sources Identified in Scoping Comments

Appendix B Agency Consultation Letters

Appendix C  Air Quality Modeling Data

Appendix D NHTSA Preliminary Regulatory Impact Assessment
Appendix E  EPA Draft Regulatory Impact Assessment




Table of Contents

List of Tables

Table S-1
Table S-2
Table S-3

Table S-4

Table S-5

Table S-6

Table S-7

Table S-8

Table S-9

Table S-10
Table S-11

Table S-12

Table S-13

Table S-14

Table S-15

Table S-16

Table S-17

Table S-18

Table S-19
Table S-20

Required MPG DY AREINALIVE ......ccocveiiecie e
Achieved MPG by AREINALIVE...........cceiie i

Passenger Car Annual Fuel Consumption and Fuel Savings (billion
gallons gasoline equivalent) by AIErNatiVe.........c.ccoovvieie i

Light Truck Annual Fuel Consumption and Fuel Savings (billion
gallons gasoline equivalent) by AIErNatiVe.........c.cccocvieeve e

Nationwide Criteria Pollutant Emissions and Toxic Air Pollutant Emissions

from Passenger Cars and Light Trucks (tons/year, Calendar Year 2030)

DY AREINALIVE ...ttt sttt sne e neas
Nationwide Changes in Health Outcomes from Criteria Pollutant

Emissions (cases/year) from Passenger Cars and Light Trucks

DY AREINALIVE ... te et re e s raesraenneas
Nationwide Changes in Health Costs (U.S. million dollars/year) from

Criteria Pollutant Emissions from Passenger Cars and Light Trucks

DY ATTEIMATIVE ...t

Emissions and Emissions Reductions (MMTCO,) from 2012-2100

DY ATTEIMATIVE ...
CO, Concentration, Global Mean Surface Temperature Increase, and

Sea-level Rise Dy AREINALIVE. ........ccoiiiiiii s
Global Mean Precipitation (percent Change) .........cccocvvvrereneieieeesee e
CO, Concentration, Temperature, and Sea-level Rise for Varying

Climate Sensitivities for Selected AIterNatives..........ccovevvrveieve s
Cumulative Effects of Passenger Car Annual Fuel Consumption and

Fuel Savings (billion gallons gasoline equivalent) by Alternative ...........ccccccocvevverenee.
Cumulative Effects of Light Truck Annual Fuel Consumption and

Fuel Savings (billion gallons gasoline equivalent) by Alternative ...........cccccccceerrenee
Cumulative Effects of Nationwide Criteria Pollutant Emissions (tons/year)

from Passenger Cars and Light Trucks by Alternative..........cccccoovvoeiiniriencieeenn

Cumulative Nationwide Changes in Health Outcomes (cases/year) from
Criteria Air Pollutant Emissions from Passenger Cars and Light Trucks
DY AREBINALIVE ... sttt rs

Cumulative Nationwide Changes in Health Costs (U.S. million dollars/year)

from Criteria Air Pollutant Emissions from Passenger Cars and Light Trucks

DY ATTEIMATIVE ...t
Cumulative Effects of Emissions and Emissions Reductions (MMTCO,)

from 2012-2100 by AREINALIVE ......c.ooiiiiiiieeeeee e
Cumulative Effects on CO, Concentrations, Global Mean Surface

Temperature Increase, and Sea-level Rise Using MAGICC (MiniCAM Level 3)

DY AREINALIVE ... te et sre e st e sraenneas
Cumulative Effects on Global Mean Precipitation (percent change).........cccccoeevvreenne.

Cumulative Effects on CO, Concentration, Temperature, and Sea-level
Rise for Varying Climate Sensitivities for Selected Alternatives.........c.cccccovevevveinnnee.




Table of Contents

Table 2.2-1

Table 2.3-1
Table 2.3-2
Table 2.3-3

Table 2.3-4

Table 2.4-1

Table 2.6-1

Table 2.6-2

Table 2.6-3

Table 2.6-4

Table 2.6-6

Table 2.6-7

Table 2.6-8
Table 2.6-12

Table 2.6-15

Table 2.6-16

Table 2.6-17
Table 2.6-18

Table 3.2.1-1
Table 3.2.3-1

Table 3.2.3-2

Table 3.3.1-1
Table 3.3.2-1
Table 3.3.2-2
Table 3.3.2-3

Forecasts, Assumptions, and Parameters Used to Analyze Impacts of

RegUIALtOry AIBINALIVES .......ceiieieeeee et 2-10
Required MPG by AREINALIVE .........coviiiiiieieee e 2-15
Achieved MPG DY AREINALIVE. ..o 2-16
Projected Fleet-Wide Emissions Compliance Levels under the Proposed

Footprint-Based CO, Standards (G/Mi) .....cc.eoveiriririniieneieeesse e 2-17
Projected Fleet-Wide Achieved Emission Levels under the Proposed

Footprint-Based CO, Standards (G/Mi) ......c.eoveiririniniieneieeescse e 2-18

Sensitivity Analysis of Fuel Consumption (2012-60; billion gallons)
under Expected Value Model Input Assumptions versus other Model Input

Assumptions for Selected AREINALIVES.........ccoveiveiii i 2-19
Passenger Car Annual Fuel Consumption and Fuel Savings (billion gallons

gasoline equivalent) by ARErNAtIVE ........ccoviiv e 2-23
Light Truck Annual Fuel Consumption and Fuel Savings (billion gallons

gasoline equivalent) by AREINAtIVE ........ccoeiviiiii e 2-23

Nationwide Criteria Pollutant Emissions and Toxic Air Pollutant Emissions
from Passenger Cars and Light Trucks (tons/year, Calendar Year 2030)

DY ATTEIMATIVE ... bbb 2-24
Nationwide Changes in Health Outcomes from Criteria Pollutant Emissions

(cases/year) from Passenger Cars and Light Trucks by Alternative............cc.ccccceeuenee.. 2-25
Emissions and Emissions Reductions (MMTCO,) from 2012-2100

DY AREINALIVE ...t ettt st ne e sne e 2-26
CO, Concentration, Global Mean Surface Temperature Increase, and

Sea-level Rise DY AREINALIVE.........cccooiiiie e 2-28
Global Mean Precipitation (percent Change) ..........ccoevereieiiienineseeeees e 2-33
Cumulative Nationwide Criteria Pollutant Emissions (tons/year) from

Passenger Cars and Light Trucks by Alternative...........ccocooo v 2-37
Cumulative Effects of Emissions and Emissions Reductions (MMTCO,)

from 2012-2100 by AREINALIVE ......c.eoiiiiee et 2-40

Cumulative Effects on CO, Concentrations, Global Mean Surface Temperature
Increase, and Sea-level Rise Using MAGICC (MiniCAM Level 3)

DY ARBINALIVE ...ttt 2-41
Cumulative Effects on Global Mean Precipitation (percent change)..........cccoccvvvvvvnnne. 2-46
Cumulative Effects on CO, Concentration, Temperature, and Sea-level

Rise for Varying Climate Sensitivities for Selected Alternatives.........c.ccccoeevviviivennnnnn 2-48
Energy Consumption BY SECLOT..........cocviiiiiiieieieee et st 3-10
Passenger Car Annual Fuel Consumption and Fuel Savings (billion gallons gasoline
equivalent) DY AREINALIVE..........cooi i 3-13
Light Truck Annual Fuel Consumption and Fuel Savings (billion gallons gasoline
equivalent) DY AREINALIVE. ..ot 3-13
National Ambient Air Quality Standards............ccoceroeiiieiiiiie e, 3-16
Nonattainment Areas for Ozone and PM2.5.........cooiiiieiiiee e 3-27
Human Health and Welfare Effects 0f PM2.5........ccccooveiiiiiiieecce e 3-32
Benefits-per-ton Values (2007$) Derived Using the ACS Cohort Study for PM-related
Premature Mortality and a 3% DiSCOUNt RALE ..........cccoverieiiiiinineeeeee e 3-33

Vi



Table of Contents

Table 3.3.2-4
Table 3.3.3-1

Table 3.3.3-2

Table 3.3.3-3

Table 3.3.3-4

Table 3.3.3-5

Table 3.3.3-6

Table 3.3.3-7

Table 3.3.3-8

Table 3.3.3-9

Table 3.3.3-10

Table 3.4.4-1

Table 3.4.4-2

Table 3.4.4-3
Table 3.4.4-4

Table 3.4.4-5

Table 3.4.4-6

Table 3.4.4-7

Table 3.4.4-8

Table 3.4.4-9

Table 3.7.2-1
Table 3.7.2-2

Table 4.1.3-1

Table 4.2.3-1

Incidence-per-Ton Values Premature Mortality ............cooceoviiininineiice e 3-34
Nationwide Criteria Pollutant Emissions from Passenger Cars and Light Trucks by
AREINALIVE (TONS/YEAN) ...ttt 3-37
Nationwide Criteria Pollutant Emissions in 2030 from Passenger Cars and Light Trucks,
by Vehicle Type by Alternative (t0NS/YEar)........cccuvirirrereiiiiiineseseieeee e 3-39
Nationwide Changes in Criteria Pollutant Emissions (tons/year) from Passenger Cars and
Light Trucks by AREIMAtIVE.........ooiieeiee e 3-40
Nationwide Toxic Air Pollutant Emissions (tons/year) from Passenger Cars and Light
Trucks DY AIEINALIVE ......oieeiie e e 3-41
Nationwide Toxic Air Pollutant Emissions (tons/year) in 2030 from Passenger Cars and
Light Trucks, by Vehicle Type and AIErNAtiVe .........c.ccccevvviieeie s 3-43
Nationwide Changes in Toxic Air Pollutant Emissions (tons/year) from Passenger Cars
and Light Trucks by AREINAtIVE ........ccveiiiiiicc e 3-45
Criteria Pollutant Emissions from Passenger Cars and Light Trucks, Maximum Changes
by Nonattainment Area by AIErNAtiVE ..........coovvveiiiiie e 3-47
Nationwide Changes in Health Outcomes from Criteria Pollutant Emissions (cases/year)
from Passenger Cars and Light Trucks by Alternative..........cc.ccccceviviveiii e, 3-48
Nationwide Changes in Health Costs (U.S. million dollars/year) from Criteria Pollutant
Emissions from Passenger Cars and Light Trucks by Alternative ...........ccccoecevveienne 3-48
Changes in Toxic Air Pollutant Emissions from Passenger Cars and Light Trucks,
Maximum Changes by Nonattainment Area by Alternative............cccocevvveiiiiiinnenn. 3-50
Emissions and Emissions Reductions (MMTCO,) from 2012-2100

DY ATTEIMATIVE ...t 3-85
Nationwide Emissions of Greenhouse Gases (MMT per Year) from

Passenger Cars and Light Trucks by ARErNative............ccocevereieiiiiniiiieseeeeie 3-87
Comparison of MAGICC Modeling Results and Reported IPCC Results ................... 3-91
CO, Concentrations, Global Mean Surface Temperature Increase, and

Sea-Level Rise Using MAGICC (RCP MiniCAM Reference) by Alternative.............. 3-92
Summary of Regional Changes to Warming and Seasonal Temperatures

Extracted from the IPCC Fourth Assessment REPOIt .........cccoovveiiiiiiinencieeeecine 3-97
Global Mean Precipitation Change (scaled, % per °C)......ccoovvrinirineneiiisese e 3-99

Global Mean Precipitation (percent change) Based on MiniCAM
Reference Scenario Using Increases in Global Mean Surface Temperature

Simulated by MAGICC by AIEINAtIVE ......ccooiviiiiiei e 3-100
Summary of Regional Changes to Precipitation Extracted from the IPCC

Fourth ASSESSMENT REPOIT ......c.eeeiieeieeee ettt 3-102
CO, concentration (ppm), Temperature (degrees C) and Sea-level

Rise (cm) for Varying Climate Sensitivities for Selected Alternatives ..............c....... 3-105
Impacts of Proposed Standards on Fuel Savings .........ccoceiiieiieienieiie e 3-126
Impacts of Proposed Standards on Non-GHG Emissions

(SNOIT TONS PEE YR ..ottt sttt ene e 3-127
AEO 2019-2030 Projected Gains in Fuel Economy Reflected in Analysis

OF CUMUIALIVE IMPACTS.....eiiiiiiiece et e e eraeenre e 4-4
Cumulative Effects of Passenger Car Annual Fuel Consumption and Fuel

Savings (billion gallons gasoline equivalent) by Alternative ..........cccccooovevieiie v, 4-8

vii



Table of Contents

Table 4.2.3-2

Table 4.3.3-1

Table 4.3.3-3

Table 4.3.3-4

Table 4.4.4-1

Table 4.4.4-2

Table 4.4.4-3

Table 4.4.4-4

Table 4.4.4-5

Table 4.4.4-6

Table 4.4.4-7

Table 4.4.4-8

Table 4.4.4-9

Table 4.5.5-1
Table 4.5.5-2

Cumulative Effects of Light Truck Annual Fuel Consumption and Fuel

List of Figures

Figure S-1
Figure S-2
Figure S-3
Figure S-4

Figure S-5

Figure S-6
Figure S-7

Figure S-8

Savings (billion gallons gasoline equivalent) by Alternative ............cccocvoeiviiiin e 4-9
Cumulative Nationwide Criteria Pollutant Emissions (tons/year) from

Passenger Cars and Light Trucks by Alternative..........ccccccovevieiie i, 4-13
Cumulative Nationwide Toxic Air Pollutant Emissions (tons/year) from

Passenger Cars and Light Trucks by Alternative..........ccccccvieviiieeiic e, 4-16
Cumulative Nationwide Changes in Toxic Air Pollutant Emissions (tons/year)

from Passenger Cars and Light Trucks by Alternative Compared to No Action
AEINALIVE ..ottt ettt bbb 4-17
Cumulative Effects of Emissions and Emissions Reductions (MMTCO,)

from 2012 t0 2100 by AEINALIVE........ccveiiiiiiicieree e 4-49
Cumulative Effects of Nationwide Emissions of Greenhouse Gases

(MMT per year) from Passenger Cars and Light Trucks by Alternative....................... 4-51
Comparison of MAGICC Results and Reported IPCC ReSUILS ........ccecvverererieiininnne 4-54
Cumulative Effects on CO, Concentrations, Global Mean Surface Temperature

Increase, and Sea-level Rise Using MAGICC (MiniCAM Level 3)

DY AREINALIVE ...ttt ettt ne e nne e 4-56
Summary of Regional Changes to Warming and Seasonal Temperatures

Extracted from the IPCC Fourth AssesSMent REPOIT .........covvveiiiiiiieeresee e 4-61
Global Mean Precipitation Change (scaled, % per °C).....cocveveieieiieeie e 4-63
Cumulative Effects on Global Mean Precipitation (percent change) Based

on MiniCAM Level 3 Scenario Using Increases in Global Mean Surface

Temperature Simulated by MAGICC by AIternative .........cccoccvvvveieevee v e 4-63
Summary of Regional Changes to Precipitation Extracted from the IPCC

FOUMN ASSESSIMENT ...ttt sttt e st e e sbeeneesaesre et 4-65
Cumulative Effects on CO, concentration, Temperature, and Sea-level

Rise for Varying Climate Sensitivities for Selected Alternatives............ccccooeveverinnenn, 4-68
Common Coastal ECOSYSIEM ......ccveiiiiiiiie s 4-113
Common Maring ECOSYSIEM ZONES ......cc.eiviieieaiieie e eie e nee st 4-114
Projected Annual Emissions (MMTCO,) by AIternative ...........ccocveeneieeneneiie e, S-16
(O @ PN o] g (o0 0 =V To] T3 (o] o] 1 ) SR S-18
Global Mean Surface Temperature INCrease (°C)....c.viveiriririrenieieieeseee s S-19
Reduction in CO, Concentrations (ppm) Compared to the

NO ACLION AREINALIVE. .....eiviiie ettt sreenes S-20
Reduction in Global Mean Temperature Compared to the

NO ACLION ARBINALIVE........iiiie et nee s S-21
Cumulative Effects on CO, Concentrations Using MAGICC ..........cccceovvvniiinenennenn. S-33
Cumulative Effects on the Global Mean Surface Temperature Increase

Using MAGICC DY AREINALIVE .....cooiviiieiiciiee e S-34
Cumulative Effects on CO, Concentrations (Reduction Compared to the

NO ACLION AREINALIVE) ...o.eiiiee et nne s S-35

viii



Table of Contents

Figure S-9

Figure 2.6-1
Figure 2.6-2
Figure 2.6-3
Figure 2.6-4

Figure 2.6-5

Figure 2.6-6
Figure 2.6-7.

Figure 2.6-8
Figure 2.6-9

Figure 3.3.1-1
Figure 3.3.3-1

Figure 3.3.3-2

Figure 3.4.1-1
Figure 3.4.1-2
Figure 3.4.3-1
Figure 3.4.3-2
Figure 3.4.3-3
Figure 3.4.3-4
Figure 3.4.3-5
Figure 3.4.3-6
Figure 3.4.4-1

Figure 3.4.4-2
Figure 3.4.4-3
Figure 3.4.4-4
Figure 3.4.4-5
Figure 3.4.4-6
Figure 3.4.4-7

Figure 3.4.4-8
Figure 3.7.2-1

Figure 3.7.2-2

Cumulative Effects on Global Mean Temperature (Reduction Compared

t0 the NO ACtiON AIEINALIVE) ......ceiiiiieeieee e S-36
Projected Annual Emissions (MMTCO;) by ARErNative ..........ccccooerereieiniincnenen, 2-27
CO; CoNCENLIatiONS (PPIM)...vurirreiieiieieritete sttt bbbttt sb e resn e eneereas 2-29
Global Mean Surface Temperature INCrease (°C).....ccvveveieiiieiiiieiieeiese e 2-30
Reduction in CO, Concentrations (ppm) Compared to the

NO ACHION AREINALIVE. ..ottt 2-31
Reduction in Global Mean Temperature Compared to the

NO ACION AREINALIVE. ..ottt 2-32
Cumulative Effects on CO, Concentrations Using MAGICC ...........cccccoevvvvvveieininen, 2-42
Cumulative Effects on the Global Mean Surface Temperature Increase

Using MAGICC by AREINALIVE ........ccueiiiiieceeese e 2-43
Cumulative Effects on CO, Concentrations (Reduction Compared

to the NO ACtion AIEINALIVE) ......ccveiveiie e e 2-44
Cumulative Effects on Global Mean Temperature (Reduction Compared

t0 the NO ACtION AREINALIVE) ...c..oviiiiiiiiie e 2-45
Vehicle Miles Traveled (VMT) vs. Vehicle EMISSIONS........cccccoviveieveiieieceie e 3-22
Nationwide Criteria Pollutant Emissions (tons/year) from Passenger

Cars and Light Trucks for 2030 by AIternative ..........ccccecvvveiiiiciccc e 3-38
Nationwide Toxic Air Pollutant Emissions (tons/year) from Passenger

Cars and Light Trucks for 2030 by AREIMAtIVE ...........ccoeriieiiiiereseeeeee e 3-42
Changes in Temperature, Sea Level, and Northern Hemisphere Snow Cover .............. 3-61
The GreennouSe EFFECT ........ooui i 3-61
Cascade of Uncertainty in Climate Change Simulations...........c.cccocooeiiiiiiiienieienne. 3-74
Average GDP Growth Rates (1990 t0 2030) ......coerververieiieiniesine e 3-80
Global CO, Emissions from FOsSil FUBI USE..........ocvevviiiciiicieceecec e 3-80
U.S. CO, Emissions from FOSSil FUBT USE........cooovveveiiriiee et eeeee et e s servee e 3-81
World Primary Energy USE FOIECASE ..........cueiueiiiiiie e seesteesee e e e sree e e 3-81
U.S. Primary Energy USE FOIECASE .........coviieiireeieite ettt 3-82
Emissions and Emissions Reductions (MMTCO,) from 2010 to 2100

DY AREINALIVE ... te e s re e sre e sreesnaennee s 3-85
Projected Annual Emissions (MMTCO,) by Alternative ...........ccoccevevvveeneiieeneneeen, 3-86
Historical Carbon Emissions with Two Potential Pathways for the Future................... 3-89
StabiliZation WEAGES ......veiveeeecie ettt ane s 3-89
CO, Concentrations (PPM)....eccveeieeiieeieereeseeseeseesee e e sreesteesseesraeaneeeeeesreesressreesneesnes 3-93
Global Mean Surface Temperature INCrease (°C).....cccveurrvriererieeieere e 3-94
Reduction in CO, Concentrations (ppm) Compared to the

NO ACLION ARBINATIVE. ....c.eiiiiie e e s 3-95
Reduction in Global Mean Temperature Compared to the

NO ACLION AREINATIVE. ....c.eiitiii e e e 3-96
Estimated Projected Reductions in Global Mean Surface Temperatures

from Baseline for Climate Sensitivities Ranging from 1.5-6 °C............ccccceviviiiennne 3-128
Estimated Projected Reductions in Global Mean Sea-Level Rise from

Baseline for Climate Sensitivities Ranging from 1.5-6 °C) ......ccccoovvivininnniieinene, 3-128




Table of Contents

Figure 4.4.3-1
Figure 4.4.3-2
Figure 4.4.3-3
Figure 4.4.3-4
Figure 4.4.3-5
Figure 4.4.3-6
Figure 4.4.4-1

Figure 4.4.4-2
Figure 4.4.4-3
Figure 4.4.4-4

Figure 4.4.4-5

Figure 4.5.3-1
Figure 4.5.4-1
Figure 4.5.4-2
Figure 4.5.4-3

Cascade of Uncertainty in Climate Change Simulations............cccccovvininenencicienne
Average GDP Growth Rates (1990 t0 2030) .......ccevviveriereeeeiese e
Global Annual CO, Emissions from Fossil FUEI USE ........cccuveveveeeiiiieceiee e
U.S. Annual CO; Emissions from FOSSIl FUBT USE........ccvvvviieeiieieeeeieeee e
World Primary Energy USE FOIECASE .......cccoviiiiieie e eieesie e
U.S. Primary Energy USE FOIECAST .........ccouiiiiriiiiiiieieiesese et

Cumulative Annual Emissions Under the MY 2012-2016 Standards
and Other Reasonably Foreseeable Future Actions (MMTCO3) .....cccovvvviviincnennenes

Cumulative Effects on COy CONCENIIALIONS. .....cviviveereiereiieieieeeeseeeeessreeeessereeessrreees
Cumulative Effects on Global Mean Surface Temperature INCrease............cccceeevvenvenee.

Cumulative Effects on CO, Concentrations (Reduction Compared
to the NO ACtion AIEINALIVE) ......ccveiviiie e

Cumulative Effects on Global Mean Temperature (Reduction Compared
to the NO ACtion AIEINALIVE) ......ccveiviiie e

Global AHOCAtION OF WALET.........oiviieieieiice s
Terrestrial Ecozones and Biomes of the WOorld ...
Freshwater Major Habitat TYPes (MHTS) ..c..oooiiiiiiiieee e
Level | Ecoregions in the NOrth AMEFICa .......ccccvviiiiiiiieiree s




List of Acronyms and Abbreviations

+/-

°C

°F
ug/m?
APA
AEO
AER
AAM
AMFA
AMOC
AMT
AOGCM
ATVM
BTU
CAA
CAFE
CARB
CBD
CCSP
CEQ
CFR
CHq4
cm
CMAQ
CNG
CcO
CO;
CO.e
COP
DEIS
DHHS
DOE
DOT
DPM
DRIA
EA
EIA
EIS
EISA
ENSO
EO
EPA
EPCA
EU
EU ETS
EV
FAO
FEIS
FEOW
FFV
FONSI
FHWA

plus or minus

degrees Celsius

degrees Fahrenheit

micrograms per cubic meter

Administrative Procedures Act

Annual Energy Outlook

Annual Energy Review

Alliance of Automobile Manufacturers
Alternative Motor Fuels Act

Atlantic Meridional Overturning Circulation
Automated Shift Manual Transmission
atmospheric-ocean general circulation models
Advanced Technology Vehicles Manufacturing Loan Program
British thermal unit

Clean Air Act

Corporate Average Fuel Economy

California Air Resources Board

Center for Biological Diversity

Climate Change Science Program

Council on Environmental Quality

Code of Federal Regulations

methane

centimeter

Congestion Mitigation and Air Quality Improvement
compressed natural gas

carbon monoxide

carbon dioxide

carbon dioxide equivalent

Conference of the Parties

Draft Environmental Impact Statement

U.S. Department of Health and Human Services
U.S. Department of Energy

U.S. Department of Transportation

diesel particulate matter

Draft Regulatory Impact Assessment
environmental assessment

Energy Information Administration
Environmental Impact Statement

Energy Independence and Security Act

El Nifio Southern Oscillation

Executive Order

U.S. Environmental Protection Agency
Energy Policy and Conservation Act
European Union

European Union Greenhouse Gas Emission Trading System
electric vehicle

Food and Agriculture Organization (United Nations)
Final Environmental Impact Statement
Freshwater Ecoregions of the World project
flexible fuel vehicle

Finding of No Significant Impact

Federal Highway Administration

Xi



List of Acronyms and Abbreviations

FMCSA Federal Motor Carrier Safety Administration
FR Federal Register

FRIA Final Regulatory Impact Analysis

FTA Federal Transit Administration

GAO General Accounting Office

GDP Gross Domestic Product

GHG greenhouse gases

GIS Greenland ice sheet

GREET Greenhouse Gases, Regulated Emissions, and Energy Use in Transportation
GtClyear gigaton carbon per year

GWP global warming potential

HEV hybrid electric vehicle

HFC hydrofluorocarbon

HOP high oil price

IARC International Agency for Research on Cancer
IEO International Energy Outlook

IGSM Integrated Global System Model

IPCC Intergovernmental Panel on Climate Change
IRIS Integrated Risk Information System

K kelvin

ka kiloannum

LDV light-duty vehicle

LNG liquefied natural gas

LTCCS Large Truck Crash Causation Study

LTV light trucks and vans

MA Millennium Ecosystem Assessment

MAGICC Model for Assessment of Greenhouse Gas-induced Climate Change
mg/L milligram per liter

mg/m3 milligram per cubic meter

MGA Midwestern Governors Association

MHTSs Major Habitat Types

mm millimeter

MMTCO; million metric tons of carbon dioxide

MNB Maximum Net Benefits

MOC Meridional Overturning Circulation

MOP moderate oil price

MOVES Motor Vehicle Emission Simulator (U.S. EPA)
mpg mile per gallon

MSATs mobile source air toxics

MTBE methyl tertiary butyl ether

MY model year

N2 nitrogen

N2O nitrous oxide

NAAQS National Ambient Air Quality Standards
NADA National Automobile Dealers Association
NATA National-scale Air Toxics Assessment

NCD National County Database

NCI National Cancer Institute

NEI National Emissions Inventory

NEPA National Environmental Policy Act

NESHAP National Emission Standards for Hazardous Air Pollutants
NERA National Environmental Research Associates
NF3 nitrogen trifluoride

NGO non-governmental organization

NHTSA National Highway Traffic Safety Administration

Xii



List of Acronyms and Abbreviations

NMIM National Mobile Inventory Model

NO nitric oxide

NO; nitrogen dioxide

NOI Notice of Intent

NOAA National Oceanic and Atmospheric Administration

NOx nitrogen oxides

Non-EGU Sources other than electric generating units (power plants).
NPRM Notice of Proposed Rulemaking

NRDC Natural Resources Defense Council

NYSDOT New York State Department of Transportation

OECD Organization for Economic Cooperation and Development
OPEC Organization of Petroleum Exporting Countries

OMB Office of Management and Budget

PAH polycyclic aromatic hydrocarbon

PFC perfluorocarbon

PHEV Plug-In Hybrid Electric Vehicle

POM polycyclic organic matter

PM particulate matter

PMa1g particulate matter 10 microns diameter or less

PM, s particulate matter 2.5 microns diameter or less

ppm parts per million

ppmv parts per million by volume

PPR Prairie Pothole Region

PRIA Preliminary Regulatory Impact Analysis

RCP Representative Concentration Pathway

RFS Renewable Fuels Standard

RGGI Regional Greenhouse Gas Initiative

RIA Regulatory Impact Analysis

RPE retail price equivalent

SAP Synthesis and Assessment Product

SAB Science Advisory Board

SCC social cost of carbon

SCC source category code

SFs sulfur hexafluoride

SIP State Implementation Plan

SO sulfur oxide

SOy sulfur oxides

SO, sulfur dioxide

SRES Special Report on Emission Scenarios

SuUv sport utility vehicle

TS&D Transportation, Storage, and Distribution

TB total benefits

TCTB Total Costs Equal Total Benefits

TC total cost

TgClyr teragram carbon per year (1,000,000,000,000 grams carbon per year)
THC thermohaline circulation

TLAAS Temporary Lead-time Allowance Alternative Standards
U.S.C. United States Code

ucs Union of Concerned Scientists

UMD University of Maryland

UNESCO United Nations Educational Scientific and Cultural Organization
UNFCCC United Nations Framework Convention on Climate Change
USCCSP United States Climate Change Science Program
USGCRP United States Global Change Research Program

USGS United States Geological Survey

xXiii



List of Acronyms and Abbreviations

VMT
VOC
VSL
Volpe Center
WAIS
WCI
WGI
WGII
WHO
WMO
WWF

vehicle-miles traveled

volatile organic compound

value of statistical life

Volpe National Transportation Systems Center
Western Antarctic ice sheet
Western Climate Initiative

IPCC Work Group |

IPCC Work Group Il

World Health Organization

World Meteorological Organization
World Wildlife Fund

Xiv



Glossary

To help readers more fully understand this Environmental Impact Statement, NHTSA has provided the
following list of definitions for technical and scientific terms, as well as plain English terms used
differently in the context of this EIS.

Term Definition

Adaptation Initiatives and measures to reduce the vulnerability of natural and human
systems against actual or expected climate change effects. Various
types of adaptation exist, including anticipatory and reactive, private and
public, and autonomous and planned.

Afforestation Planting of new forests on lands that historically have not contained
forests (for at least 50 years).

Anthropogenic Resulting from or produced by human beings.

Aquaculture Farming of plants and animals that live in water.

Benthic Describing habitat or organisms occurring at the bottom of a body of
water.

Biosphere The part of the Earth system comprising all ecosystems and living

organisms, in the atmosphere, on land (terrestrial biosphere) or in the
oceans (marine biosphere), including dead organic matter, such as litter,
soil organic matter, and oceanic detritus.

Carbon sink Any process, activity, or mechanism that removes a greenhouse gas, an
aerosol, or a precursor of a greenhouse gas or aerosol from the
atmosphere.

Coral bleaching The paling in color that results if a coral loses its symbiotic, energy

providing, organisms.

Criteria pollutants Carbon monoxide (CO), airborne lead (Pb), nitrogen dioxide (NO>),
ozone (Og), sulfur dioxide (SO,), and fine particulate matter (PM).

Cryosphere The portion of Earth’s surface that is frozen water, such as snow,
permafrost, floating ice, and glaciers.

Dansgaard-Oeschger events Very rapid climate changes — up to 7 °C in some 50 years — during the
Quaternary geologic period, and especially during the most recent glacial
cycle.

Ecosystem A system of living organisms interacting with each other and their

physical environment. The boundaries of what could be called an
ecosystem are somewhat arbitrary, depending on the focus of interest or
study. Thus, the extent of an ecosystem may range from very small
spatial scales to, ultimately, all of Earth.
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Term

Definition

El Nifio-Southern Oscillation

Emission rates

Endemic

EPCA factors for setting “maximum

feasible” CAFE standards

Eutrophication

Evapotranspiration

Expected Value Model Inputs

GREET model

Hydrology

Hydrosphere

Kiloannum

Lake stratification

Lifetime fuel consumption

Maximum lifetime of vehicles

NEPA scoping process

The term EIl Nifio was initially used to describe a warm-water current that
periodically flows along the coast of Ecuador and Peru, disrupting the
local fishery. It has since become identified with a basinwide warming of
the tropical Pacific east of the international dateline. This oceanic event
is associated with a fluctuation of a global-scale tropical and subtropical
surface pressure pattern called the Southern Oscillation. This coupled
atmosphere-ocean phenomenon, with preferred time scales of two to
about seven years, is collectively known as El Nifio-Southern Oscillation,
or ENSO. During an ENSO event, the prevailing trade winds weaken,
reducing upwelling and altering ocean currents such that the sea surface
temperatures warm, further weakening the trade winds.

Rate at which contaminants are discharged from a particular source,
usually in weight unit per time period.

Restricted to a region.

Technological feasibility, economic practicability, the effect of other motor
vehicle standards of the government on fuel economy, and the need of
the Nation to conserve energy.

Enrichment of a water body with plant nutrients.

The combined process of water evaporation from Earth’s surface and
transpiration from vegetation.

Model input scenario that uses the Energy Information Administration’s
April 2009 Reference Case fuel price forecast, a 10-percent rebound
effect, a domestic social cost of carbon of $20.00 per ton, a 3-percent
discount rate, and a value of $0.17 per gallon for oil import externalities

Model developed by Argonne National Laboratory that provides
estimates of the energy and carbon contents of fuels as well as energy
use in various phases of fuel supply.

The science dealing with the occurrence, circulation, distribution, and
properties of Earth’'s water.

The component of the climate system comprising liquid surface and
subterranean water, such as oceans, seas, rivers, freshwater lakes, and
underground water.

A unit of time equal to 1000 years. Abbreviation is “ka.”

The layering of warmer, less dense water over colder, denser water.

Total volume of fuel used by a vehicle over its lifetime.

The age after which less than 2 percent of the vehicles originally
produced during a model year remains in service.

An early and open process for determining the scope of issues to be
addressed and for identifying the significant issues related to a proposed
action.
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Definition

Nonattainment area

Ocean acidification

Optimized standards

Overexploitation of species

Paleoclimatology

Pathways of fuel supply

Permafrost

Phenology

Rebound effect

Reformed CAFE Program

Saltwater intrusion

Silviculture

Survival rate

Regions where concentrations of criteria pollutants exceed federal
standards. Nonattainment areas are required to develop and implement
plans to comply with the National Ambient Air Quality Standards within
specified time periods.

A decrease in the pH of sea water due to the uptake of anthropogenic
carbon dioxide.

Standards set at levels such that the cost of the last technology
application (using the Volpe model) equals the benefits of the
improvement in fuel economy resulting from that application, thereby
maximizing net benefits (benefits minus costs).

Exploitation of species to the point of diminishing returns.

The study of climate change through the physical evidence left on Earth
of historical global climate change (prior to the widespread availability of
records to temperature, precipitation, and other data).

Imports to the United States of refined gasoline and other transportation
fuels, domestic refining of fuel using imported petroleum as a feedstock,
and domestic fuel refining from crude petroleum produced within the
United States.

Ground (soil or rock and included ice and organic material) that remains
at or below zero degrees Celsius for at least two consecutive years.

The study of natural phenomena in biological systems that recur
periodically (development stages, migration) and their relationship to
climate and seasonal changes.

A situation in which improved fuel economy reduces the fuel cost of
driving and leads to additional use of passenger cars and light trucks and
thus increased emissions of criteria pollutants by passenger cars and
light trucks.

Consists of two basic elements: (1) a process that sets fuel economy
targets for different values of vehicle footprint; and (2) a Reformed CAFE
standard for each manufacturer, which is equal to the production-
weighted harmonic average of the fuel economy targets corresponding to
the footprint values of each light truck model it produces.

Displacement of fresh surface water or groundwater by the advance of
saltwater due to its greater density. This process usually occurs in
coastal and estuarine areas due to reducing land-based influence (either
from reduced runoff and associated groundwater recharge, or from
excessive water withdrawals from aquifers) or increasing marine
influence (relative sea-level rise).

The management of forest resources.

The proportion of vehicles originally produced during a model year that
are expected to remain in service at the age they will have reached
during each subsequent year.
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Definition

Technologies

Thermohaline circulation

Tipping point

Total vehicle miles

Track width

Transpiration

Turbidity

Vehicle footprint
Vehicle miles traveled

Volpe model

Wheelbase

Engine technologies, transmission, vehicle, electrification/accessory and
hybrid technologies that influence fuel economy.

This term refers to the physical driving mechanism of ocean circulation,
resulting from fluxes of heat and fresh water across the sea surface,

subsequent interior mixing of heat and salt, and geothermal heat
sources.

A situation where the climate system reaches a point at which is there is
a strong and amplifying positive feedback from only a moderate
additional change in a driver, such as CO, or temperature increase.

Total number of miles a vehicle will be driven over its lifetime.

The lateral distance between the centerlines of the base tires at ground,
including the camber angle.

Water loss from plant leaves.

A decrease in the clarity of water due to the presence of suspended
sediment.

The product of track width times wheelbase divided by 144.
Total number of miles driven.

CAFE Compliance and Effects Model developed by the U.S. Department
of Transportation’s Volpe Center, that, for any given year, applies
technologies to the manufacturer's fleet until the manufacturer achieves
compliance with the standard under consideration.

The longitudinal distance between front and rear wheel centerlines.
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S.1 FOREWORD

The National Highway Traffic Safety Administration (NHTSA) prepared this Environmental
Impact Statement (EIS) to analyze and disclose the potential environmental impacts of the proposed
model year (MY) 2012-2016 Corporate Average Fuel Economy (CAFE) standards for the total fleet of
passenger and non-passenger automobiles (later referred to as passenger cars and light trucks,
respectively) and reasonable alternative standards for the NHTSA CAFE Program pursuant to Council on
Environmental Quality (CEQ) regulations implementing the National Environmental Policy Act (NEPA),
U.S. Department of Transportation (DOT) Order 5610.1C, and NHTSA regulations. This EIS compares
the potential environmental impacts of alternative mile-per-gallon (mpg) levels NHTSA will consider for
the final rule, including the Preferred Alternative (i.e., the proposed standards) and a No Action
Alternative. It also analyzes direct, indirect, and cumulative impacts and analyzes impacts in proportion
to their significance.

S.2 BACKGROUND

The Energy Policy and Conservation Act of 1975 (EPCA) established a program to regulate
automobile fuel economy and provided for the establishment of average fuel economy standards for
passenger cars and separate standards for light trucks.” As part of that Act, the CAFE Program was
established to reduce national energy consumption by increasing the fuel economy of passenger cars and
light trucks. The Act directs the Secretary of Transportation to set and implement fuel economy standards
for passenger cars and light trucks sold in the United States. NHTSA is delegated responsibility for
implementing the EPCA fuel economy requirements assigned to the Secretary of Transportation.®

In December 2007, the Energy Independence and Security Act of 2007 (EISA)* amended the

EPCA CAFE Program requirements, providing DOT additional rulemaking authority and responsibilities.
Pursuant to EISA, on April 22, 2008, NHTSA proposed CAFE standards for MY 2011-2015 passenger
cars and light trucks in a Notice of Proposed Rulemaking (NPRM).> On March 28, 2008, NHTSA issued
a Notice of Intent (NOI) to prepare an EIS for proposed MY 2011-2015 CAFE standards.® On October
10, 2008, NHTSA submitted to the U.S. Environmental Protection Agency (EPA) its Final Environmental
Impact Statement, Corporate Average Fuel Economy Standards, Passenger Cars and Light Trucks, Model
Years 2011-2015. EPA published a Notice of Availability of the Final Environmental Impact Statement
(FEIS) in the Federal Register on October 17, 2008.” On January 7, 2009, the DOT announced that the

L NEPA is codified at 42 United States Code (U.S.C.) §§ 4321-4347. CEQ NEPA implementing regulations are
codified at 40 Code of Federal Regulations (CFR) Parts 1500-1508. NHTSA NEPA implementing regulations are
codified at 49 CFR Part 520.

249 U.S.C. § 32901-32919

® Accordingly, the Secretary of Transportation, DOT, and NHTSA are used interchangeably in this Summary.

* EISA amends and builds on EPCA by setting out a comprehensive energy strategy for the 21st Century addressing
renewable fuels and CAFE standards. Pub. L. No. 110-140, 121 Stat. 1492 (Dec. 19, 2007).

> Notice of Proposed Rulemaking, Average Fuel Economy Standards, Passenger Cars and Light Trucks; Model
Years 2011-2015, 73 Federal Register (FR) 24352 (May 2, 2008). At the same time, NHTSA requested updated
product plan information from the automobile manufacturers. See Request for Product Plan Information, Passenger
Car Average Fuel Economy Standards—Model Years 2008-2020 and Light Truck Average Fuel Economy
Standards—Model Years 2008-2020, 73 FR 21490 (May 2, 2008).

® Notice of Intent to Prepare an Environmental Impact Statement for New Corporate Average Fuel Economy
Standards, 73 FR 16615 (Mar. 28, 2008).

" Environmental Impact Statements; Notice of Availability, 73 FR 38204 (Jul. 3, 2008).
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Bush Administration would not issue the final rule.® President Obama issued a memorandum on January
26, 2009, to the Secretary of Transportation and the NHTSA Administrator requesting that NHTSA issue
a final rule adopting CAFE standards for MY 2011 only, and to reconsider the standards for years after
2011.° In accordance with President Obama’s memorandum, on March 30, 2009, NHTSA issued a final
rule adopting CAFE standards for MY 2011.° On April 1, 2009, NHTSA published an NOI to prepare
an EIS for proposed MY 2012-2016 CAFE standards.** The NOI described the statutory requirements for
the standards, provided initial information about the NEPA process, and initiated scoping by requesting
public input on the scope of the environmental analysis to be conducted.*?

On May 19, 2009 President Obama announced a National Fuel Efficiency Policy aimed at both
increasing fuel economy and reducing greenhouse gas pollution for all new cars and trucks sold in the
United States, while also providing a predictable regulatory framework for the automotive industry. The
policy seeks to set harmonized federal standards to regulate both fuel economy and greenhouse gas
emissions while preserving the legal authorities of the Department of Transportation, the Environmental
Protection Agency and the State of California. The program covers model year 2012 to model year 2016
and ultimately requires the equivalent of an average fuel economy of 35.5 mpg in 2016, if all CO,
reduction were achieved through fuel economy improvements. In conjunction with the President’s
announcement, the Department of Transportation and the Environmental Protection Agency issued on
May 19, 2009, a Notice of Upcoming Joint Rulemaking to propose a strong and coordinated fuel
economy and greenhouse gas National Program for Model Year (MY) 2012-2016 light duty vehicles.

Today, concurrent with this DEIS, NHTSA and EPA are each announcing joint proposed rules
whose benefits would address the urgent and closely intertwined challenges of energy independence and
security and global warming. These proposed rules call for a strong and coordinated federal greenhouse
gas and fuel economy program for passenger cars, light-duty-trucks, and medium-duty passenger vehicles
(hereafter light-duty vehicles), referred to as the National Program. The proposed rules can achieve
substantial improvements in fuel economy and reductions of greenhouse gas (GHG) emissions from the
light-duty vehicle part of the transportation sector, based on technology that is already being
commercially applied in most cases and that can be incorporated at a reasonable cost.

Consistent, harmonized, and streamlined requirements under the National Program hold out the
promise of delivering environmental and energy benefits, cost savings, and administrative efficiencies on
a nationwide basis that might not be available under a less coordinated approach. The proposed National
Program makes it possible for the standards of two different federal agencies and the standards of
California and other states to act in a unified fashion in providing these benefits. Establishing a
harmonized approach to regulating light-duty vehicle greenhouse gas (GHG) emissions and fuel economy
is critically important given the interdependent goals of addressing climate change and ensuring energy
independence and security. Additionally, establishing a harmonized approach may help to mitigate the
cost to manufacturers of having to comply with multiple sets of federal and state standards

® The DOT January 7, 2008, statement can be found at: http://www.dot.gov/affairs/dot0109.htm (last accessed Jun.
9, 2009).

® Memorandum for the Secretary of Transportation and the Administrator of the National Highway Traffic Safety
Administration, 74 FR 4907 (Jan. 26, 2009).

1% Final Rule, Average Fuel Economy Standards Passenger Cars and Light Trucks Model Year 2011, 74 FR 14196
(Mar. 30, 2009).

1 See Notice of Intent to Prepare an Environmental Impact Statement for New Corporate Average Fuel Economy
Standards, 74 FR 14857 (Apr. 1, 2009).

12 Scoping, as defined under NEPA, is an early and open process for determining the scope of issues to be addressed
in an EIS and for identifying the significant issues related to a proposed action. See 40 CFR § 1501.7.
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Under NEPA, a federal agency must analyze environmental impacts if the agency implements a
proposed action, provides funding for an action, or issues a permit for that action. Specifically, NEPA
directs that “to the fullest extent possible,” federal agencies proposing “major federal actions significantly
affecting the quality of the human environment” must prepare “a detailed statement” on the
environmental impacts of the proposed action (including alternatives to the proposed action).”® To inform
its development of the new MY 2012-2016 CAFE standards required under EPCA, as amended by EISA,
NHTSA prepared this EIS to analyze and disclose the potential environmental impacts of a proposed
Preferred Alternative and other proposed alternative standards.

Section 1501.6 of CEQ regulations emphasize agency cooperation early in the NEPA process,
and allow a lead agency (in this case, NHTSA) to request the assistance of other agencies that either have
jurisdiction by law or have special expertise regarding issues considered in an EIS.** NHTSA invited
EPA to be a cooperating agency, pursuant to CEQ regulations, because of its special expertise in the areas
of climate change and air quality. On May 12, 2009, EPA accepted the NHTSA invitation and agreed to
become a cooperating agency. EPA’s environmental analysis of its proposed rulemaking is summarized
and referenced in the appropriate sections of this EIS."

S.3 PURPOSE AND NEED FOR THE PROPOSED ACTION

For this EIS, the NHTSA Proposed Action is to set passenger car and light truck CAFE standards
for MY 2012-2016 in accordance with EPCA, as amended by EISA. As mentioned above, in the
NHTSA-EPA joint NPRM, NHTSA and EPA propose coordinated and harmonized CAFE standards and
vehicle GHG emissions standards for passenger cars, light-duty trucks, and medium-duty passenger
vehicles built in MY 2012-2016. NEPA requires that a proposed action’s alternatives be developed based
on the action’s purpose and need.

EPCAV/EISA set forth extensive requirements for the rulemaking, and those requirements form the
purpose of and need for the standards. The requirements also were the basis for establishing the range of
alternatives considered in this EIS. Specifically, the statute requires the Secretary of Transportation to
establish average fuel economy standards for each model year at least 18 months before the beginning of
that model year and to set them at “the maximum feasible average fuel economy level that the Secretary
decides the manufacturers can achieve in that model year.”*® When setting maximum feasible fuel
economy standards, the Secretary is required to “consider technological feasibility, economic
practicability, the effect of other motor vehicle standards of the Government on fuel economy, and the
need of the United States to conserve energy.”™’ NHTSA interprets the statutory factors as including

342 U.S.C. § 4332,

™ 40 CFR § 1501.6.

15 Consistent with the National Fuel Efficiency Policy that the President announced on May 19, 2009, EPA and
NHTSA published their Notice of Upcoming Joint Rulemaking to ensure a coordinated National Program on GHG
emissions and fuel economy for passenger cars, light-duty trucks, and medium-duty passenger vehicles. NHTSA
takes no position on whether the EPA proposed rule on GHG emissions could be considered a “connected action”
under the CEQ regulation at 40 CFR Section 1508.25. For purposes of this EIS, however, NHTSA has decided to
treat the EPA proposed rule as if it were a “connected action” under that regulation to improve the usefulness of the
EIS for NHTSA decisionmakers and the public. NHTSA is aware that Section 7(c) of the Energy Supply and
Environmental Coordination Act of 1974 expressly exempts from NEPA requirements EPA action taken under the
CAA. See 15U.S.C. § 793(c)(1). The NHTSA discussion of the EPA proposed GHG regulation should not be
construed to affect in any way the express NEPA exemption for action taken under the CAA and places no
obligation on EPA to comply with NEPA in promulgating its rule or taking any other action covered by the
exemption.

1°49 U.S.C. § 32902(a).

749 U.S.C. § 32902(f).
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environmental issues and permitting the consideration of other relevant societal issues, such as safety.®
The purpose of this EIS is to analyze and disclose the potential environmental impacts of the standards
and alternatives for consideration by NHTSA decisionmakers.

EPCAVEISA further direct the Secretary of Transportation, after consultation with the Secretary
of Energy and the Administrator of EPA, to establish separate average fuel economy standards for
passenger cars and for light trucks manufactured in each model year beginning with MY 2011 “to achieve
a combined fuel economy average for MY 2020 of at least 35 miles per gallon for the total fleet of
passenger and non-passenger automobiles manufactured for sale in the United States for that model
year.”™ In so doing, the Secretary of Transportation is to adopt “annual fuel economy standard
increases,” but in any single rulemaking, standards may be established for not more than 5 model years.?
NHTSA also is guided by President Obama’s memorandum to DOT on January 26, 2009, as described in
Section S.2 and Chapter 1.

S.4  ALTERNATIVES

NEPA requires an agency to compare the potential environmental impacts of its proposed action
and a reasonable range of alternatives. The EPCA fuel economy requirements, including the four factors
NHTSA must consider in determining maximum feasible CAFE levels — technological feasibility,
economic practicability, the need to conserve energy, and the effect of other standards of the Government
on fuel economy — form the purpose of and need for the MY 2012-2016 CAFE standards and, therefore,
inform the range of alternatives for consideration in this NEPA analysis. The NHTSA decision process
balances the four EPCA factors and must also be informed by the environmental considerations of NEPA.
In developing its reasonable range of alternatives, NHTSA identified alternative stringencies that
represent the full spectrum of potential environmental impacts and safety considerations. This EIS
analyzes the impacts of eight “action” alternatives and the impacts that would be expected if NHTSA
imposed no new requirements (the No Action Alternative).

A large number of alternatives can be defined along a continuum from the least to the most
stringent levels of potential CAFE standards. The specific alternatives NHTSA examined, described
below, encompass a reasonable range to evaluate the potential environmental impacts of the CAFE
standards and alternatives under NEPA, in view of EPCA requirements. At one end of this range is the
No Action Alternative (Alternative 1), which assumes no action would occur under the National
Program.?* The No Action Alternative assumes that average fuel economy levels in the absence of CAFE
standards beyond MY 2011 would equal the higher of the agencies’ collective market forecast or the
manufacturer’s required level of average fuel economy for MY 2011. The MY 2011 fuel economy level
represents the standard NHTSA believes manufacturers would continue to abide by, assuming NHTSA
does not issue a rule. NHTSA is also proposing to consider eight action alternatives, including NHTSA’s
Preferred Alternative (Alternative 4), which requires approximately a 4.3-percent average annual increase
in mpg from 2012 to 2016. This alternative and the EPA proposed rulemaking together comprise the
National Program described in the NPRM.

18 See, e.g., Competitive Enterprise Inst. v. NHTSA, 956 F.2d 321, 322 (D.C. Cir. 1992) (citing Competitive
Enterprise Inst. v. NHTSA, 901 F.2d 107, 120 n.11 (D.C. Cir. 1990)); and 73 FR 24352, 24364 (May 2, 2008).

1949 U.S.C. § 32902(b)(2)(A).

2049 U.S.C. §8 32902(b)(2)(C), 32902(b)(3)(B).

21 Although EISA’s recent amendments to EPCA direct NHTSA to increase CAFE standards and do not permit the
agency to take no action on fuel economy, CEQ regulations mandate analysis of a no action alternative. See 40 CFR
8§ 1502.14(d). CEQ has explained that “the regulations require the analysis of the no action alternative even if the
agency is under a court order or legislative command to act.” Forty Most Asked Questions Concerning CEQ’s
National Environmental Policy Act Regulations, 46 FR 18026 (1981) (emphasis added).
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Alternative 2 (3-Percent Alternative), Alternative 3 (4-Percent Alternative), Alternative 5 (5-
Percent Alternative), Alternative 7 (6-Percent Alternative), and Alternative 8 (7-Percent Alternative),
require average annual increases in mpg of 3 percent to 7 percent from 2012 to 2016. Because the
percentage increases in stringency are “average” increases, they can be constant throughout the period or
can vary from year to year.

NHTSA also added three alternatives to the list of alternatives first proposed in the NOI to
prepare an EIS — the agency’s Preferred Alternative (Alternative 4), an alternative that maximizes net
benefits (MNB) (Alternative 6), and an alternative under which total cost equals total benefits (TCTB)
(Alternative 9). The agency’s Preferred Alternative represents the required fuel economy level that
NHTSA has tentatively determined to be the maximum feasible under EPCA, based on balancing
statutory and other relevant considerations. See Section S.3. The other two alternatives, the MNB and
TCTB, represent fuel economy levels that depend on the agency’s best estimate of relevant economic
variables (e.g., gasoline prices, social cost of carbon, the discount rate, and rebound effect). For further
discussion of the economic assumptions, see Section 2.2.4. The MNB Alternative and TCTB Alternative
provide the decisionmaker and the public with useful information about where the standards would be set
if costs and benefits were balanced in two different ways. The 6-percent Alternative results in required
mpg in 2016 that is slightly higher than required mpg under the MNB Alternative, but required mpg in
2012 through 2015 under the 6-percent Alternative is actually slightly lower than under the MNB
Alternative. In general, the net result is that there is very little substantive difference in required mpg
under the 6-percent and MNB Alternatives. The TCTB Alternative results in required mpg in 2016 that is
just slightly lower than required mpg under the 7-percent Alternative, but required mpg in 2012 through
2015 under the TCTB Alternative is slightly higher than under the 7-percent Alternative. In general, the
net result is that there is very little substantive difference in required mpg under the 7-percent and TCTB
Alternatives.

Table S-1 shows the required fuel economy levels for each alternative. For additional detail and
discussion of how NHTSA considers the EPCA statutory and other factors that guide the agency’s
determination of “maximum feasible” standards, and inform an evaluation of the alternatives, see Section
IV.F of the NPRM. For detailed calculations and discussions of manufacturer cost impacts and estimated
benefits for each of the alternatives, see Sections VII and VIII of the NHTSA Preliminary Regulatory
Impact Analysis.

Table S-2 shows the estimated®® achieved fuel economy levels for each alternative. Comparing
Table S-2 with Table S-1 shows that estimated achieved combined mpg in 2016 would actually exceed
required mpg under the No Action Alternative, indicating that some manufacturers would exceed the no
action required mpg. Achieved combined mpg would equal required combined mpg under Alternative 2.

22 As discussed above, the CAFE level required under an attribute-based standard depends on the mix of vehicles
produced for sale in the U .S. NHTSA has developed the average mpg levels under each alternative based on the
vehicle market forecast that NHTSA and EPA have used to develop and analyze new CAFE and CO, emissions
standards.
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Table S-1

Required MPG by Alternative

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
No 3%lyear 4%lyear ~4.3%lyear 5%lyear ~5.9%lyear 6%l/year 7%lyear ~6.7%lyear
Action Increase Increase Increase Increase Increase Increase Increase Increase
Preferred MNB TCTB
2012
Passenger
Cars 30.5 315 321 33.6 32.7 334 33.0 33.3 33.8
Light Trucks 24.3 24.3 24.3 25.0 24.4 26.4 24.6 24.8 26.7
Combined 27.9 28.4 28.7 29.8 29.0 304 29.2 29.5 30.8
2013
Passenger
Cars 30.5 32.9 33.6 34.4 34.2 36.0 34.9 355 36.7
Light Trucks 24,2 245 25.0 25.6 255 27.7 26.0 26.5 28.0
Combined 27.9 29.3 29.9 30.6 30.4 32.5 31.0 31.6 33.0
2014
Passenger
Cars 30.5 33.8 34.8 35.2 35.8 38.1 36.9 37.9 39.0
Light Trucks  24.2 25.2 26.0 26.2 26.7 28.8 27.5 28.3 29.2
Combined 27.9 30.2 31.0 314 31.9 34.2 32.9 33.8 34.8
2015
Passenger
Cars 30.5 34.7 36.1 36.4 37.5 39.5 38.9 40.4 40.8
Light Trucks  24.1 25.9 26.9 27.1 28.0 30.1 29.0 30.1 30.9
Combined 28.0 31.1 32.3 32.6 33.5 35.6 34.8 36.2 36.8
2016
Passenger
Cars 30.5 35.6 374 38.0 39.3 40.9 41.1 43.1 42.7
Light Trucks 24,1 26.6 27.9 28.3 29.3 30.6 30.7 32.2 31.5
Combined 28.0 32.0 33.6 34.1 35.2 36.8 36.9 38.7 38.1
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Table S-2

Achieved MPG by Alternative

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
No 3%lyear 4%lyear ~4.3%lyear 5%l/year ~5.9%lyear 6%lyear 7%lyear ~6.7%lyear
Action Increase Increase Increase Increase Increase Increase Increase Increase
Preferred MNB TCTB
2012
Passenger
Cars 324 32.7 33.0 33.3 33.2 33.5 33.4 33.5 33.7
Light Trucks 24.2 24.5 24.7 25.0 24.8 25.5 24.9 25.1 25.5
Combined 28.6 29.0 29.2 29.5 29.3 29.9 29.5 29.7 30.0
2013
Passenger
Cars 324 34.0 34.5 34.9 35.1 36.0 35.7 36.1 36.3
Light Trucks  24.3 25.0 25.5 25.9 25.9 27.2 26.3 26.7 27.3
Combined 28.7 29.9 304 30.9 30.9 32.1 315 31.8 32.3
2014
Passenger
Cars 324 34.6 35.5 35.9 36.5 37.8 37.4 38.0 38.2
Light Trucks 24,2 25.5 26.3 26.7 27.1 28.6 27.8 28.3 28.8
Combined 28.8 30.5 31.5 31.8 32.3 33.8 33.2 33.7 34.1
2015
Passenger
Cars 32.5 35.2 36.5 36.8 37.5 39.1 38.8 394 39.6
Light Trucks 24,1 26.0 27.1 27.4 28.2 29.7 29.2 29.9 30.1
Combined 28.9 31.3 325 32.8 33.6 35.1 34.7 354 35.6
2016
Passenger
Cars 325 36.0 375 37.9 39.1 40.4 40.5 41.4 41.4
Light Trucks 24,2 26.5 27.7 28.1 29.0 30.3 30.3 31.0 30.8
Combined 29.0 32.0 334 33.8 34.9 36.2 36.2 37.1 37.0

Under other action alternatives, the estimated achieved mpg in 2016 would be somewhat lower

than the required mpg levels because some manufacturers are not expected to comply fully with

passenger car or light truck standards under some alternatives. Estimated achieved and required fuel
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economy levels differ because manufacturers will, on average, undercomply® in some model years and
overcomply? in others.”

S5 POTENTIAL ENVIRONMENTAL CONSEQUENCES

This EIS describes potential environmental impacts to a variety of resources. Resources that the
proposed action and alternative could affect include water resources, biological resources, land use and
development, safety, hazardous materials and regulated wastes, noise, socioeconomics, and
environmental justice. NHTSA assesses these resource areas qualitatively.?® This section focuses on the
resources for which NHTSA performed a quantitative assessment — energy, air quality, and climate.

Tables and figures in this section summarize the direct, indirect, and cumulative effects of the
alternatives on energy, air quality, and climate. NHTSA recognizes the national interest in addressing
global climate change issues and the role that transportation plays. “Global climate change” refers to
long-term fluctuations in global surface temperatures, precipitation, sea level, cloud cover, ocean
temperatures and currents, and other climatic conditions. Scientific research has shown that in the past
century, Earth’s surface temperature has risen by an average of about 0.74 degree Celsius (°C) (1.3
degrees Fahrenheit [°F]) and sea levels have risen 6.7 inches (0.17 meter), with a maximum rate of about
0.08 inch (2 millimeters) per year over the past 50 years on the northeastern coast of the United States.

Most scientists now agree that climate change is very likely due to GHG emissions from human
activities. Most GHGs are naturally occurring, including carbon dioxide (CO,), methane (CH,), nitrous
oxide (N,O), water vapor, and ozone. Human activities, such as the combustion of fossil fuel, the
production of agricultural commodities, and the harvesting of trees, can contribute to increased
concentrations of these gases in the atmosphere.

2 In NHTSA’s analysis, “undercompliance” is mitigated either through use of flex-fuel vehicle (FFV) credits, use of
existing or “banked” credits, or through fine payment. Because NHTSA cannot consider availability of credits in
setting standards, the estimated achieved CAFE levels presented here do not account for their use. In contrast,
because NHTSA is not prohibited from considering fine payment, the estimated achieved CAFE levels presented
here include the assumption that BMW, Daimler (i.e., Mercedes), Porsche, and, Tata (i.e., Jaguar and Rover) will
only apply technology up to the point that it would be less expensive to pay civil penalties.

% In NHTSA’s analysis, “overcompliance” occurs through multi-year planning: manufacturers apply some “extra”
technology in early model years (e.g., MY 2014) in order to carry that technology forward and thereby facilitate
compliance in later model years (e.g., MY 2016).

% Consistent with EPCA, NHTSA has not accounted for manufacturers’ ability to earn CAFE credits for selling
FFVs, carry credits forward and back between model years, and transfer credits between the passenger car and light
truck fleets when setting standards. However, to begin understanding the extent to which use of credits might
reduce manufacturers’ compliance costs and the benefits of new CAFE standards, NHTSA does analyze the
potential effects of provisions regarding FFVs. See Section 3.1.4.1.

%6 See 42 United States Code (U.S.C.) § 4332 (requiring federal agencies to “identify and develop methods and
procedures...which will insure that presently unquantified environmental amenities and values may be given
appropriate consideration”); 40 CFR § 1502.23 (requiring an EIS to discuss the relationship between a cost-benefit
analysis and any analyses of unquantified environmental impacts, values, and amenities); CEQ, Considering
Cumulative Effects Under the National Environmental Policy Act (1984), available at
http://ceq.hss.doe.gov/nepal/ccenepal/ccenepa.htm (last accessed July 22, 2009) (recognizing that agencies are
sometimes “limited to qualitative evaluations of effects because cause-and-effect relationships are poorly
understood” or cannot be quantified).
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Levels of atmospheric CO, have been rising rapidly. For about 10,000 years prior to the
Industrial Revolution, atmospheric CO, levels were 280 parts per million (ppm) (+/- 20 ppm). Since the
Industrial Revolution, CO, levels have risen to 386 ppm (+/- 20 ppm) in 2008.

Contributions to the build-up of GHG in the atmosphere vary greatly from country to country and
depend heavily on the level of industrial and economic activity. Emissions from the United States
comprise about 15 to 20 percent of total global emissions. The U.S. transportation sector contributed 35.7
percent of total U.S. CO, emissions in 2007, with passenger cars and light trucks accounting for 60.8
percent of total U.S. CO, emissions from transportation. Thus, 21.7 percent of total U.S. CO, emissions
comes from passenger cars and light trucks. With the United States accounting for 17.2 percent of global
CO, emissions, passenger cars and light trucks in the United States account for roughly 3.7 percent of
global CO, emissions.

Throughout this EIS, NHTSA has relied extensively on findings of the United Nations
Intergovernmental Panel on Climate Change (IPCC), the U.S. Climate Change Science Program (CCSP),
and EPA. Our discussion relies heavily on the most recent, thoroughly peer reviewed, and credible
assessments of global and U.S. climate change — the IPCC Fourth Assessment Report (Climate Change
2007), the EPA proposed Endangerment and Cause or Contribute Findings for Greenhouse Gases under
Section 202(a) of the Clean Air Act and the accompanying Technical Support Document (TSD), and
CCSP and National Science and Technology Council reports that include Scientific Assessment of the
Effects of Global Change on the United States and Synthesis and Assessment Products. This EIS
frequently cites these sources and the studies they review.

Because of the link between the transportation sector and GHG emissions, NHTSA recognizes
the need to consider possible impacts on climate and global climate change in the analysis of the effects
of these fuel economy standards. NHTSA also recognizes the difficulties and uncertainties involved in
such an impacts analysis. Accordingly, consistent with CEQ regulations on addressing incomplete or
unavailable information in environmental impact analyses, NHTSA has reviewed existing credible
scientific evidence relevant to this analysis and summarized it in this EIS. NHTSA has also employed
and summarized the results of research models generally accepted in the scientific community.

NHTSA emphasizes that the action of setting fuel economy standards does not directly regulate
emissions from passenger cars and light trucks. NHTSA’s authority to promulgate new fuel economy
standards is a limited authority and does not allow NHTSA to regulate other factors affecting emissions,
including society’s driving habits. Specifically, NHTSA notes that under all of the alternatives analyzed,
growth in the number of passenger cars and light trucks in use throughout the United States, combined
with assumed increases in their average use (annual vehicle miles traveled per vehicle), is projected to
result in growth in total passenger car and light truck travel. This growth in travel overwhelms
improvements in fuel economy for each of the alternatives, resulting in projected increases in total fuel
consumption by U.S. passenger cars and light trucks. Because CO, emissions are a direct consequence of
total fuel consumption, the same result is projected for total CO, emissions from passenger cars and light
trucks. NHTSA estimates that the CAFE standards will reduce fuel consumption and CO, emissions from
what they otherwise are estimated to be in the absence of the CAFE program.

The proposed action before NHTSA is to establish the CAFE standards for MY 2012-2016
passenger cars and light trucks, which has a primary goal of energy conservation. At the same time, the
reduction of CO, emissions is a substantial by-product of that conservation. Further, the stringency of
fuel economy standards is based on the valuation of both direct (fuel savings) and indirect (e.g., the
reduction of CO, emissions) benefits. To the extent the CAFE standards reduce fuel consumption, they
play a role in reducing vehicle emissions that would have occurred absent such conservation.
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Consequently, as discussed in this EIS, the proposed action will indirectly contribute to reducing impacts
on and associated with the ongoing process of global climate change.

Although the alternatives have the potential to decrease GHG emissions substantially, they do not
prevent climate change, but only result in reductions in the anticipated increases in CO, concentrations,
temperature, precipitation, and sea level. They would also, to a small degree, reduce the impacts and risks
of climate change. As discussed below, NHTSA presumes that these reductions in climate effects will be
reflected in reduced impacts on affected resources.

NHTSA informed the public through notice in the Federal Register of its intent to prepare a EIS
for this proposed action.?” The purpose of this notice was to request from the public its views and
comments on the scope of the NEPA analysis, including the impacts and alternatives the EIS should
address, and to inform NHTSA of any available studies that would assist in the impact analysis for global
climate-change issues. NHTSA reviewed and considered the public scoping comments and the studies
commenters suggested. The predominant request by commenters during the scoping process was that
NHTSA focus the EIS on the possible impact of the standards on both air quality and global climate
change.

NHTSA consulted with various federal agencies in the development of this EIS, including EPA,
the Bureau of Land Management, the Centers for Disease Control and Prevention, the Minerals
Management Service, the National Park Service, the U.S. Army Corps of Engineers, the U.S. Forest
Service, and the Advisory Council on Historic Preservation. NHTSA is also exploring its Section 7
obligations under the Endangered Species Act with the U.S. Fish and Wildlife Service and the National
Oceanic and Atmospheric Administration Fisheries Service.

S.5.1 Direct and Indirect Effects

Under NEPA, direct effects “are caused by the action and occur at the same time and place.” 40
CFR § 1508.8. CEQ regulations define indirect effects as those that “are caused by the action and are
later in time or farther removed in distance but are still reasonably foreseeable. Indirect effects may
include...effects on air and water and other natural systems, including ecosystems.” 40 CFR § 1508.8.
Sections S.5.1.1 through S.5.1.3 summarize the direct and indirect effects of the proposed action and
alternatives on energy, air quality, and climate.

S.5.1.1 Energy

Tables S-3 and S-4 show the impact on annual fuel consumption for passenger cars and light
trucks from 2020 through 2060, when the entire passenger-car and light-truck fleet is likely to be
composed of MY 2016 or later passenger cars. Table S-3 shows annual total fuel consumption (both
gasoline and diesel gasoline equivalent) under the No Action Alternative and the eight action alternatives.
For passenger cars, fuel consumption under the No Action Alternative (Alternative 1) is 173.5 billion
gallons in 2060. Fuel consumption ranges from 156.1 billion gallons under Alternative 2 (3-Percent
Alternative) to 139.7 billion gallons under Alternative 9 (TCTB). Fuel consumption is 150.9 billion
gallons under the Preferred Alternative (Alternative 4).

% See Notice of Intent to Prepare an Environmental Impact Statement for New Corporate Average Fuel Economy
Standards, 74 FR 14857 (Apr. 1, 2009).
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Table S-3
Passenger Car Annual Fuel Consumption and Fuel Savings (billion gallons gasoline equivalent) by
Alternative
Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

No 3%lyear 4%lyear ~4.3%lyear 5%lyear ~5.9%l/year 6%l/year T7%lyear ~6.7%lyear
Calendar Action Increase Increase Increase Increase Increase Increase Increase Increase

Year Preferred MNB TCTB
Fuel Consumption
2020 69.4 65.7 64.3 63.9 63.0 61.8 61.9 61.2 61.1
2030 97.9 89.5 86.4 855 835 81.0 80.9 79.4 79.4
2040 121.7 110.9 106.9 105.9 103.2 100.1 99.9 98.0 98.1
2050 145.7 132.8 128.0 126.7 123.5 119.8 119.6 117.3 117.3
2060 173.5 158.2 152.4 150.9 147.1 142.7 142.4 139.7 139.7
Fuel Savings Compared to No Action
2020 -- 3.7 5.1 55 6.4 7.6 7.6 8.2 8.3
2030 -- 8.4 115 12.3 14.4 16.8 17.0 18.4 18.4
2040 - 10.8 14.8 15.9 18.5 21.6 21.8 23.7 23.7
2050 - 12.9 17.7 19.0 22.2 25.9 26.2 28.4 28.4
2060 -- 15.4 21.1 22.6 26.5 30.9 31.2 33.9 33.8
Table S-4

Light Truck Annual Fuel Consumption and Fuel Savings (billion gallons gasoline equivalent) by Alternative

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
No 3%lyear A4%lyear ~4.3%lyear 5%lyear ~5.9%/year 6%lyear 7%lyear ~6.7%lyear
Calendar Action  Increase Increase Increase Increase Increase Increase Increase Increase
Year Preferred MNB TCTB
Fuel Consumption
2020 68.6 66.4 65.2 64.9 64.2 63.0 63.3 62.7 62.6
2030 66.0 61.6 59.6 59.0 57.6 55.8 55.9 55.0 55.1
2040 73.0 67.4 64.9 64.2 62.4 60.3 60.3 59.1 59.3
2050 85.5 78.7 75.7 74.8 72.7 70.2 70.1 68.7 69.0
2060 101.4 93.3 89.7 88.7 86.1 83.1 83.1 81.3 81.7
Fuel Savings Compared to No Action
2020 - 2.3 3.4 3.8 4.4 5.6 5.3 5.9 6.0
2030 -- 4.4 6.4 7.0 8.3 10.1 10.0 11.0 10.9
2040 -- 5.6 8.1 8.8 10.6 12.8 12.7 14.0 13.7
2050 -- 6.8 9.8 10.7 12.8 154 154 16.9 16.5
2060 -- 8.1 11.7 12.7 15.3 18.3 18.4 20.1 19.7

For light trucks, fuel consumption under the No Action Alternative is 101.4 billion gallons in
2060. Fuel consumption ranges from 93.3 billion gallons under Alternative 2 to 81.3 billion gallons
under Alternative 8 (7-percent annual increase in mpg). Fuel consumption is 88.7 billion gallons under
the Preferred Alternative.

S.5.1.2 Air Quality

Table S-5 summarizes the total annual national criteria and mobile source air toxic (MSAT)
pollutant emissions in 2030 for the nine alternatives, left to right in order of generally increasing fuel
economy requirements. Changes in overall emissions between the No Action Alternative (Alternative 1)
and Alternatives 2 through 4 (3-Percent, 4-Percent, and Preferred Alternatives) are generally smaller than
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those between the No Action Alternative and Alternatives 5 through 9. In the case of particulate matter
with an aerodynamic diameter equal to or less than 2.5 microns (PM,;s), sulfur oxides (SOy), nitrogen
oxides (NOy), and volatile organic compounds (VOCSs), the No Action Alternative results in the highest
emissions, and emissions generally decline as fuel economy standards increase across alternatives.

Across Alternatives 4 through 9 (MNB, 6-Percent, 7-Percent, TCTB Alternatives) there are some
emissions increases from one alternative to another, but emissions remain below the levels under the No
Action Alternative. In the case of carbon monoxide (CO), emissions under Alternatives 2 through 4 are
slightly higher than under the No Action Alternative. Emissions of CO decline as fuel economy standards
increase across Alternatives 5 through 9.

Table S-5

Nationwide Criteria Pollutant Emissions and Toxic Air Pollutant Emissions from Passenger Cars and Light
Trucks (tons/year, Calendar Year 2030) by Alternative

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

No 3%lyear 4%lyear ~4.3%lyear 5%lyear ~5.9%l/year 6%lyear 7%lyear ~6.7%lyear
Action Increase Increase Increase Increase Increase Increase Increase Increase
Preferred MNB TCTB

Criteria Pollutant Emissions

Carbon
monoxide (CO) 17,766,186 17,875,841 17,857,900 17,830,426 17,374,361 16,933,532 16,692,592 16,584,083 16,544,125

Nitrogen oxides

(NOy) 1,467,596 1,453,694 1,445,588 1,443,013 1,416,117 1,390,714 1,379,863 1,370,822 1,368,895
Particulate

matter (PM,s) 76,589 74,147 73,316 73,321 73,122 73,349 73,725 73,362 73,382
Sulfur oxides

(SO,) 201,502 186,242 180,661 179,415 178,313 176,493 178,441 176,043 176,396
\Volatile organic

compounds

(VOCs) 1,668,085 1,596,544 1,564,323 1,553,482 1,514,436 1,469,438 1,456,616 1,439,159 1,438,649
[Toxic Air Pollutant Emissions

IAcetaldehyde 6,631 6,665 6,683 6,678 6,710 6,721 6,733 6,748 6,751
IAcrolein 342 345 348 351 366 385 393 398 399
Benzene 27,706 27,667 27,602 27,551 27,171 26,758 26,569 26,466 26,440
1,3-butadiene 3,610 3,631 3,637 3,638 3,615 3,597 3,584 3,581 3,579
Diesel

particulate

matter (DPM) 106,046 97,820 94,519 93,731 91,502 89,134 89,055 87,536 87,606
Formaldehyde 8,875 8,884 8,927 8,938 9,198 9,440 9,573 9,652 9,672

The trend for toxic air pollutant emissions across the alternatives is mixed. Annual emissions of
acetaldehyde in 2030 are lowest under Alternative 1, increase with each successive alternative (except for
Alternative 4), and are highest under Alternative 9. Annual emissions of acrolein and formaldehyde
increase under each successive alternative from Alternative 1 to Alternative 9. Annual emissions of
benzene and DPM decrease under each successive alternative from Alternative 1 to Alternative 9. Annual
emissions of 1,3-butadiene increase under each successive alternative from Alternative 1 to Alternative 4,
and then decrease under each successive alternative from Alternative 5 to Alternative 9 in 2030.

The reductions in emissions are expected to lead to reductions in adverse health effects.
Table S-6 summarizes the national annual changes in health outcomes in 2030 for the nine alternatives,
left to right in order of increasing fuel economy requirements. There would be reductions in adverse
health effects nationwide under Alternatives 2 through 9 compared to the No Action Alternative. The No
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Action Alternative results in no reductions in adverse health effects, and the reductions become larger as
fuel economy standards increase and emissions decrease across alternatives. These reductions primarily
reflect the projected PM, 5 reductions, and secondarily the reductions in SO,.

Table S-6

Nationwide Changes in Health Outcomes from Criteria Pollutant Emissions (cases/year)
from Passenger Cars and Light Trucks by Alternative a/

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
Out. No 3%l/year 4%lyear ~4.3%l/year 5%l/year ~5.9%l/year 6%l/year T7%lyear ~6.7%lyear
and Action b/ Increase Increase Increase Increase Increase Increase Increase Increase
Year Preferred MNB TCTB
Mortality (ages 30 and older), Pope et al.
2030 0 -153 -210 -217 -253 -276 -267 -296 -296
Mortality (ages 30 and older), Laden et al.
2030 0 -392 -537 -554 -648 -705 -683 -758 -758
Chronic bronchitis
2030 0 -100 -138 -142 -167 -182 -177 -196 -196
Emergency Room Visits for Asthma
2030 0 -140 -191 -198 -226 -244 -233 -258 -258
Work Loss Days
2030 0 -18,031 -24,750 -25,522  -30,036 -32,758  -31,811 -35,301 -35,306

a/ Negative changes indicate reductions; positive changes indicate increases.
b/ Changes in health outcome under the No Action Alternative are shown as zero because the No Action Alternative
is the baseline to which emissions under the action alternatives are compared.

The economic value of health impacts would vary proportionally with changes in health
outcomes. Table S-7 lists the corresponding reductions in annual health costs in 2030 under Alternatives
2 through 9 compared to the No Action Alternative. Reductions in health costs are given for two
alternative assumptions of the discount rate, 3 percent and 7 percent, consistent with EPA policy for
presentation of future health costs.

Table S-7
Nationwide Changes in Health Costs (U.S. million dollars/year) from Criteria Pollutant Emissions
from Passenger Cars and Light Trucks by Alternative a/

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

Rate No 3%/year 4%lyear -~4.3%l/year 5%l/year ~5.9%l/year 6%l/year 7%lyear ~6.7%lyear
and Action b/ Increase Increase Increase Increase Increase Increase Increase Increase

Year Preferred MNB TCTB
3% Discount Rate
Pope et al.

2030 0 -1,361 -1,867 -1,926 -2,253 -2,452 -2,374 -2,635 -2,634
Laden et al.

2030 0 -3,334 -4,574 -4,720 -5,520 -6,007 -5,816 -6,454 -6,451
7% Discount Rate

Pope et al.

2030 0 -1,234 -1,693 -1,747 -2,044 -2,224 -2,154 -2,390 -2,389
Laden et al.

2030 0 -3,012 -4,131 -4,264 -4,987 -5,426 -5,254 -5,830 -5,827

a/ Negative changes indicate economic benefit; positive changes indicate economic costs.
b/ Changes in outcome under the No Action Alternative are shown as zero because the No Action Alternative is the
baseline to which impacts under the action alternatives are compared.
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S.5.1.3 Climate Change

This EIS uses a climate model to estimate the changes in CO, concentrations, global mean
surface temperature, and changes in sea level for each alternative CAFE standard. NHTSA used the
publicly available modeling software, Model for Assessment of Greenhouse Gas-induced Climate Change
(MAGICC) version 5.3.v2 to estimate changes in key direct and indirect effects. The application of
MAGICC 5.3.v2 uses the emissions estimates for CO,, CH,4, N,O, CO, NO,, SO,, and VOCs from the
Volpe model. NHTSA performed a sensitivity analysis to examine the relationship among selected
CAFE alternatives and likely climate sensitivities,?® and the associated direct and indirect effects for each
combination. These relationships can be used to infer the effect of emissions associated with the action
alternatives on direct and indirect climate effects.

For the analysis using MAGICC, NHTSA assumed that global emissions consistent with the No
Action Alternative (Alternative 1) follow the trajectory provided by the Representative Concentration
Pathway (RCP) 4.5 MiniCAM (Mini Climate Assessment Model) reference scenario.® The Synthesis
and Assessment Product (SAP) 2.1 global emissions scenarios were created as part of the CCSP effort to
develop a set of long-term (2000 to 2100) global emissions scenarios that incorporate an update of
economic and technology data and utilize improved scenario development tools compared to the IPCC
Special Report on Emissions Scenarios (SRES) developed more than a decade ago.

The results rely primarily on the RCP 4.5 MiniCAM reference scenario to represent an emissions
scenario; that is, future global emissions assuming no additional climate policy. Each alternative was
simulated by calculating the difference in annual GHG emissions in relation to the No Action Alternative
and subtracting this change from the RCP 4.5 MiniCAM reference scenario to generate modified global-
scale emissions scenarios, which each show the effect of the various regulatory alternatives on the global
emissions path.

To estimate changes in global precipitation, this EIS uses increases in global mean surface
temperature combined with a scaling approach and coefficients from the IPCC Fourth Assessment Report.

For all of the climate change analyses, the approaches focus on marginal changes in emissions
that affect climate. Thus, the approaches result in a reasonable characterization of climate change for a
given set of emissions reductions, regardless of the underlying details associated with those emissions
reductions. The climate sensitivity analysis provides a basis for determining climate responses to varying
climate sensitivities under the No Action Alternative and the Preferred Alternative (Alternative 4).
Although the MAGICC model does not simulate abrupt climate change processes, some responses of the
climate system represented in MAGICC are slightly non-linear, primarily due to carbon cycle feedbacks
and the logarithmic response of equilibrium temperature to CO, concentration. Therefore, by using a
range of emissions cases and climate sensitivities, the effects of the alternatives in relation to different
scenarios and sensitivities can be estimated.

28 Equilibrium climate sensitivity (or climate sensitivity) is the projected responsiveness of Earth’s global climate
system to forcing from GHG drivers, and is often expressed in terms of changes to global surface temperature
resulting from a doubling of CO, in relation to pre-industrial atmospheric concentrations. According to IPCC, using
a likely emissions scenario that results in a doubling of the concentration of atmospheric CO,, there is a 66- to 90-
percent probability of an increase in surface warming of 2.5 to 4.0 °C by the end of the century (relative to 1990
average global temperatures), with 3 °C as the single most likely surface temperature increase.

% The reference scenario for global emissions assumes the absence of significant global GHG control policies. It is
based on the CCSP SAP 2.1 MiniCAM reference scenario, and has been revised by the Joint Global Change
Research Institute to update emissions estimates for non-CO, gases.
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S.5.1.3.1 GHG Emissions

Table S-8 shows total GHG emissions and emissions reductions from new passenger cars and
light trucks, summed for the period 2012 through 2100 under each of the nine alternatives. Although
GHG emissions from this sector will continue to rise over the period (absent other reduction efforts), the
effect of the alternatives is to slow this increase by varying amounts. Emissions for the period range from
201,200 million metric tons of CO, (MMTCO,) under the 7%/year Increase (Alternative 8) to 243,600
MMTCO, under the No Action Alternative. Compared to the No Action Alternative, projections of
emissions reductions over the period 2012 to 2100 due to the MY 2012-2016 CAFE standards range from
19,300 to 42,400 MMTCO,. Compared to cumulative global emissions of 5,293,896 MMTCO, over this
period (projected by the RCP 4.5 MiniCAM reference scenario), this rulemaking is expected to reduce
global CO, emissions by about 0.4 to 0.8 percent.

Table S-8
Emissions and Emissions Reductions (MMTCO,) from 2012-2100 by Alternative
Emissions Reductions
Compared
Alternative Emissions to the No Action Alternative
1 No Action 243,600 0
2 3%lyear Increase 224,300 19,300
3 4%lyear Increase 216,700 26,900
4 ~4.3%lyear Increase, Preferred 214,700 29,000
5 5%lyear Increase 210,100 33,500
6 ~5.9%l/year Increase, MNB 204,500 39,100
7 6%lyear Increase 204,800 38,800
8 7%lyear Increase 201,200 42,400
9 ~6.7%lyear Increase, TCTB 201,500 42,100

To get a sense of the relative impact of these reductions, it can be helpful to consider the relative
importance of emissions from passenger cars and light trucks as a whole and to compare them against
emissions projections from the transportation sector. As mentioned earlier, U.S. passenger cars and light
trucks account for significant CO, emissions in the United States. With the action alternatives reducing
U.S. passenger car and light truck CO, emissions by 7.9 to 17.4 percent, the CAFE alternatives would
have a noticeable impact on total U.S. CO, emissions. Compared to total U.S. CO, emissions in 2100
projected by the MiniCAM reference scenario of 7,886 MMTCO,, the action alternatives would reduce
annual U.S. CO, emissions by 3.6 to 7.8 percent in 2100. As another comparison of the magnitude of
these reductions, average annual CO, emission reductions from the CAFE alternatives range from 217 to
476 MMTCO, over 2012-2100, equivalent to the annual CO, emissions of 47 to 103 coal-fired power
plants.*® Figure S-1 shows projected annual emissions from passenger cars and light trucks under the MY
2012-2016 alternative CAFE standards.

As explained above, under all of the alternatives analyzed, growth in the number of passenger
cars and light trucks in use throughout the United States, combined with assumed increases in their
average use, is projected to result in growth in total passenger car and light truck travel. This growth in
travel overwhelms improvements in fuel economy for each of the alternatives, resulting in projected
increases in total fuel consumption by U.S. passenger cars and light trucks over most of the period shown

% Estimated using EPA’s Greenhouse Gas Equivalencies Calculator (EPA 2009).
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in the table. Because CO, emissions are a direct consequence of total fuel consumption, the same result is
projected for total CO, emissions from passenger cars and light trucks.

Figure S-1. Projected Annual Emissions (MMTCO,) by Alternative
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Emissions of CO,, the primary gas that drives climate effects, from the U.S. passenger car and
light truck fleets represented about 3.7 percent of total global emissions of CO; in 2005. However, the
relative contribution of CO, emissions from U.S. passenger cars and light trucks is expected to decline in
the future, due primarily to rapid growth of emissions from developing economies (which are due in part
to growth in global transportation sector emissions).

S.5.1.3.2 CO, Concentration, Global Mean Surface Temperature, Sea-level Rise, and
Precipitation

Table S-9 shows estimated CO, concentrations, increase in global mean surface temperature, and
sea-level rise in 2030, 2050, and 2100 under the No Action Alternative and the eight action alternatives
Figures S-2 through S-5 graphically illustrate estimated CO, concentrations and reductions for the eight
action alternatives.

Table S-9 lists the impacts on sea-level rise under the alternatives and shows sea-level rise in
2100 ranging from 38.00 centimeters (15.00 inches) under the No Action Alternative to 37.86 centimeters
(14.9 inches) under the TCTB Alternative. Thus, the CAFE action alternatives will result in a maximum
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reduction of sea level rise equal to 0.14 centimeters (0.10 inch) by 2100 under the No Action Alternative
(i.e., from the levels that sea level is otherwise projected to rise).

0.007 °C (0.01 °F) to 0.015 °C (0.03 °F).

Estimated CO, concentrations for 2100 range from 779.0 ppm under the most stringent
alternative (TCTB) to 783.0 ppm under the No Action Alternative. For 2030 and 2050, the range is even
smaller. Because CO, concentration is the key driver of other climate effects (which in turn act as drivers
on the resource impacts described in Section 4.5), this leads to small differences in these effects. While
these effects are small, they occur on a global scale and are long-lived. Under the No Action Alternative,
the temperature increase from 1990 is 0.92 °C (1.7 °F) for 2030, 1.56 °C (2.8 °F) for 2050, and 3.14 °C
(3.1 °F) for 2100. The differences among alternatives are small, as shown in Figures S-2 through S-5.
For 2100, the reduction in temperature increase, in relation to the No Action Alternative, ranges from

Table S-9

CO, Concentration, Global Mean Surface Temperature Increase, and Sea-level Rise
by Alternative a/

CO; Concentration

Global Mean Surface
Temperature Increase

Sea-level Rise

(parts per million) (°C) (centimeters)

2030 2050 2100 2030 2050 2100 2030 2050 2100
Totals by Alternative
1 No Action 441.8 5148 783.0 0.923 1.557 3.136 8.38 15.17 38.00
2 3%lyear Increase 441.6 5143 781.2 0.922 1.554 3.129 8.38 15.16 37.94
3 4%lyear Increase 441.6 514.1 780.4 0.922 1.553 3.126 8.38 15.15 37.92
4 ~4.3%lyear Increase, Preferred 441.5 514.0 780.3 0.922 1.553 3.125 8.38 15.15 37.91
5 B%lyear Increase 4415 5139 779.8 0.922 1.553 3.124 8.38 15.15 37.89
6 ~5.9%l/year Increase, MNB 441.4 513.8 779.3 0.921 1.552 3.122 8.38 15.14 37.87
7 6%lyear Increase 441.4 513.8 779.3 0.921 1.552 3.122 8.38 15.14 37.87
8 7%lyear Increase 441.4 513.7 779.0 0.921 1551 3.120 8.38 15.14 37.86
9 ~6.7%lyear Increase, TCTB 441.4 513.7 779.0 0.921 1.551 3.120 8.38 15.14 37.86
Reductions under Alternative CAFE Standards
2 3%lyear Increase 0.2 0.5 1.8 0001 0.002 0.007 0.00 0.01 0.06
3 4%lyear Increase 0.2 0.7 2.6 0.001 0.003 0.010 0.00 0.02 0.08
4 ~4.3%lyear Increase, Preferred 0.3 0.8 2.7 0.001 0.004 0.010 0.00 0.02 0.09
5 5%lyear Increase 0.3 0.9 3.2 0.001 0.004 0.012 0.00 0.02 011
6 ~5.9%l/year Increase, MNB 0.4 1.0 3.7 0.002 0.005 0.014 0.00 0.03 0.13
7 6%lyear Increase 0.4 1.0 3.7 0.002 0.005 0.014 0.00 0.03 0.13
8 7%lyear Increase 0.4 1.1 4.0 0.002 0.006 0.015 0.00 0.03 0.14
9 ~6.7%lyear Increase, TCTB 0.4 1.1 4.0 0.002 0.006 0.015 0.00 0.03 0.14
al  The numbers in this table have been rounded for presentation purposes. As a result, the reductions might not

reflect the exact difference of the values in all cases.
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Figure S-2. CO, Concentrations (ppm)
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Figure S-3. Global Mean Surface Temperature Increase (°C)
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Figure S-4. Reduction in CO, Concentrations (ppm) Compared to the
No Action Alternative
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Figure S-5. Reduction in Global Mean Temperature Compared to the
No Action Alternative
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Given that all the action alternatives reduce temperature increases slightly in relation to the No
Action Alternative, they also slightly reduce predicted increases in precipitation, as shown in Table S-10.

In summary, the impacts of the proposed action and alternatives on global mean surface
temperature, precipitation, or sea-level rise are small in absolute terms. This is because the action
alternatives have a small proportional change in the emissions trajectories in the RCP 4.5 MiniCAM
reference scenario.*! This is due primarily to the global and multi-sectoral nature of the climate problem.
Although these effects are small, they occur on a global scale and are long-lived.

NHTSA examined the sensitivity of climate effects to key assumptions used in the analysis. The
sensitivity analysis is based on the results provided for two CAFE alternatives — the No Action
Alternative (Alternative 1) and the Preferred Alternative (Alternative 4) — using climate sensitivities of
2.0,3.0,and 4.5 °C (3.6, 5.4, and 8.1 °F) for a doubling of CO, concentrations in the atmosphere.
NHTSA performed the sensitivity analysis for only two CAFE alternatives because this was deemed
sufficient to assess the effect of various climate sensitivities on the results.

®! These conclusions are not meant to be interpreted as expressing NHTSA views that impacts on global mean
surface temperature, precipitation, or sea-level rise are not areas of concern for policymakers. Under NEPA, the
agency is obligated to discuss “the environmental impact[s] of the proposed action.” 42 U.S.C. § 4332(2)(C)(i)
(emphasis added). This analysis fulfills NHTSA obligations in this regard.
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Table S-10

Global Mean Precipitation (percent change) a/

O wWN R

Scenario 2020 2055 2090
Global Mean Precipitation Change
(scaled, % per °C) 1.45 151 1.63
Global Temperature above Average 1980-1999, Mid-level Results (°C)
1 No Action 0.648 1.716 2.816
2 3%lyear Increase 0.648 1.713 2.810
3 4%lyear Increase 0.648 1.712 2.807
4 ~4.3%lyear Increase, Preferred 0.648 1.712 2.807
5 5%lyear Increase 0.648 1.711 2.805
6 ~5.9%l/year Increase, MNB 0.648 1.710 2.803
7 6%lyear Increase 0.648 1.710 2.803
8 7%lyear Increase 0.648 1.709 2.802
9 ~6.7%lyear Increase, TCTB 0.648 1.709 2.802

Reduction in Global Temperature (°C) for Alternative CAFE Standards, Mid-level Results (Compared to the
No Action Alternative)

2 3%lyear Increase 0.000 0.003 0.006
3 4%lyear Increase 0.000 0.004 0.009
4 ~4.3%lyear Increase, Preferred 0.000 0.004 0.009
5 5%lyear Increase 0.000 0.005 0.011
6 ~5.9%l/year Increase, MNB 0.000 0.006 0.013
7 6%lyear Increase 0.000 0.006 0.013
8 7%lyear Increase 0.000 0.007 0.014
9 ~6.7%lyear Increase, TCTB 0.000 0.007 0.014
Global Mean Precipitation Change (%)

1 No Action 0.94% 2.59% 4.59%
2 3%lyear Increase 0.94% 2.59% 4.58%
3 4%lyear Increase 0.94% 2.59% 4.58%
4 ~4.3%lyear Increase, Preferred 0.94% 2.58% 4.57%
5 5%lyear Increase 0.94% 2.58% 4.57%
6 ~5.9%l/year Increase, MNB 0.94% 2.58% 4.57%
7 6%lyear Increase 0.94% 2.58% 4.57%
8 7%lyear Increase 0.94% 2.58% 4.57%
9 ~6.7%lyear Increase, TCTB 0.94% 2.58% 4.57%

Reduction in Global Mean Precipitation Change for Alternative CAFE Standards (% Compared to the No
Action Alternative)

2 3%lyear Increase 0.00% 0.00% 0.01%
3 4%lyear Increase 0.00% 0.01% 0.01%
4 ~4.3%lyear Increase, Preferred 0.00% 0.01% 0.01%
5 5%lyear Increase 0.00% 0.01% 0.02%
6 ~5.9%l/year Increase, MNB 0.00% 0.01% 0.02%
7 6%lyear Increase 0.00% 0.01% 0.02%
8 7%lyear Increase 0.00% 0.01% 0.02%
9 ~6.7%lyear Increase, TCTB 0.00% 0.01% 0.02%

al  The numbers in this table have been rounded for presentation purposes. As a result, the reductions might not
reflect the exact difference of the values in all cases.

The use of different climate sensitivities (the equilibrium warming that occurs at a doubling of
CO, from pre-industrial levels) not only directly affects warming, it also indirectly affects CO,
concentration (through feedbacks on the solubility of CO; in the oceans) and sea-level rise (through
effects on thermal expansion and melting of land-based ice).
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As shown in Table S-11, the sensitivity of the simulated CO, emissions in 2030, 2050, and 2100
to changes in climate sensitivity is low; the reduction of CO, concentrations from the No Action
Alternative to the Preferred Alternative in 2100 is from 2.7 to 2.8 ppm.

Table S-11

CO; Concentration, Temperature, and Sea-level Rise for Varying Climate Sensitivities for Selected
Alternatives a/

. Sea-
Climate level
CAFE Sensitivity Global Mean Surface Rise
Alternative (°C for 2 x COy) CO, Concentration (ppm) Temperature Increase (°C) (cm)
2030 2050 2100 2030 2050 2100 2100
1 No Action
2.0 440.2 510.7 765.1 0.699 1.168 2.292 28.68
3.0 441.8 514.8 783.0 0.923 1.557 3.136 38.00
45 443.6 519.5 805.3 1.168 1.991 4.132 48.67
4 Preferred
2.0 439.9 510.0 762.4 0.698 1.166 2.284 28.61
3.0 441.5 514.0 780.3 0.922 1.553 3.125 37.91
4.5 443.3 518.7 802.5 1.166 1.987 4.119 48.55
Reduction compared to No Action
2.0 0.3 0.7 2.7 0.001 0.003 0.008 0.07
3.0 0.3 0.8 27 0.001 0.004 0.010 0.09
4.5 0.3 0.8 2.8 0.001 0.004 0.013 0.12

_g/ Values in this table are rounded.

The sensitivity of the simulated global mean surface temperatures for 2030, 2050, and 2100
varies, as also shown in Table S-11. In 2030, the impact is low, due primarily to the slow rate at which
global mean surface temperature increases in response to increases in radiative forcing.*> The relatively
slow response in the climate system explains the observation that even by 2100, when CO, concentrations
more than double in comparison to pre-industrial levels, the temperature increase is below the equilibrium
sensitivity levels (i.e., the climate system has not had enough time to equilibrate to the new CO,
concentrations). Nonetheless, as of 2100 there is a larger range in temperatures across the different values
of climate sensitivity: the reduction in global mean surface temperature from the No Action Alternative to
the Preferred Alternative ranges from 0.008 °C (0.014 °F) for the 2.0 °C (3.6 °F) climate sensitivity to
0.013 °C (0.02 °F) for the 4.5 °C (8.1 °F) climate sensitivity.

The sensitivity of the simulated sea-level rise to change in climate sensitivity and global GHG
emissions mirrors that of global temperature, as shown in Table S-11. Scenarios with lower climate
sensitivities have lower increases in sea-level rise. The greater the climate sensitivity, the greater the
decrement in sea-level rise under the Preferred Alternative compared to the No Action Alternative.

% As defined by the IPCC, “radiative forcing” is a measure of how the energy balance of the Earth-atmosphere
system is influenced when factors that affect climate are altered. Positive forcing tends to warm the surface while
negative forcing tends to cool it.
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S.5.2 Cumulative Effects

CEQ identifies the impacts federal agencies must address and consider to satisfy NEPA
requirements. These include permanent, temporary, direct, indirect, and cumulative impacts. CEQ
regulations define cumulative impacts as “the impact on the environment which results from the
incremental impact of the action when added to other past, present, and reasonably foreseeable future
actions regardless of what agency or person undertakes such other actions.” 40 CFR § 1508.7. Sections
S.5.2.1 through S.5.2.3 describe the cumulative effects of the proposed action and alternatives on energy,
air quality, and climate.

The methodology for evaluating cumulative effects includes the reasonably foreseeable projected
average annual passenger car and light truck mpg estimates from 2016 through 2030 that differ from mpg
estimates reflected in the Chapter 3 analysis, as described in Section S.5.1. The Chapter 3 analysis
reflects the direct and indirect impacts of MY 2012-2016 fuel economy requirements under each of the
action alternatives, assuming no further increases in average new passenger car or light truck mpg after
2016. The Chapter 4 evaluation of cumulative effects projects ongoing gains in average new passenger
car and light truck mpg consistent with further increases in CAFE standards to an EISA-mandated
minimum level of 35 mpg combined for passenger car and light trucks by the year 2020, along with
Annual Energy Outlook (AEO) April 2009 (updated) Reference Case projections of annual percentage
gains of 0.51 percent in passenger-car mpg and 0.86 percent in light-truck mpg through 2030.% Both the
public and private sectors regard AEO Reference Case projections as the official U.S. Government energy
projections.

The assumption that all action alternatives reach the EISA 35 mpg target by 2020, with mpg
growth at the AEO forecast rate from 2020 to 2030, results in estimated cumulative impacts for
Alternatives 2, 3, and 4 (3-Percent, 4-Percent, and Preferred Alternatives) that are substantially
equivalent, with any minor variation in cumulative impacts across these alternatives due to the specific
modeling assumptions used to ensure that each alternative achieves at least 35 mpg by 2020. Therefore,
the cumulative impacts analysis in Chapter 4 adds substantively to the analysis of direct and indirect
impacts in Chapter 3 when comparing cumulative impacts among Alternatives 4 through 9 (Preferred, 5-
Percent, MNB, 6-Percent, 7-Percent, and TCTB Alternatives), but not when comparing cumulative
impacts among Alternatives 2 through 4.

Another important difference in the methodology for evaluating cumulative effects is that the No
Action Alternative also reflects the AEO Reference Case projected annual percentage gains of 0.51
percent in passenger car mpg and 0.86 percent in light truck mpg for 2016 through 2030, whereas the
Chapter 3 analysis assumed no increases in average new passenger car or light truck mpg after 2016
under any alternative, including the No Action Alternative. The No Action Alternative assumes there is
no action under the National Program, so average fuel economy levels in the absence of CAFE standards
beyond MY 2011 would equal the higher of the agencies’ collective market forecast or the manufacturers’
required level of average fuel economy for MY 2011. The No Action Alternative, by definition, would
not satisfy the EPCA requirement to set standards such that the passenger car and light truck fleet
achieves a combined average fuel economy of at least 35 mpg for MY 2020 (nor would it satisfy the

* NHTSA considers these AEO projected mpg increases to be reasonably foreseeable future actions under NEPA
because the AEO projections reflect future consumer and industry actions that result in ongoing mpg gains through
2030. The AEO projections of fuel economy gains beyond the EISA requirement of combined achieved 35 mpg by
2020 result from a future forecasted increase in consumer demand for fuel economy resulting from projected fuel
price increases. Because the AEQ forecasts do not extend beyond the year 2030, the mpg estimates for MY 2030
through MY 2060 remain constant.
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EPCA requirement to adopt annual fuel economy standard increases).** The revised No Action
Alternative in Chapter 4 is consistent with the concept of a No Action Alternative, because the projected
annual percentage gains of 0.51 percent in passenger car mpg and 0.86 percent in light truck mpg for
2016 through 2030 under the No Action Alternative still do not reflect any action under the National
Program, but only the annual AEO projected gain in mpg through 2030 due to consumer demand and
technology advances associated with ongoing increases in fuel prices.

Even with this projected annual percentage gain in mpg for 2016 through 2030, the No Action
Alternative would still not achieve the EISA requirement of 35 mpg in 2020. The annual AEO projected
gain in mpg through 2030 due to consumer demand and technology advances is applied to the No Action
Alternative and to each of the action alternatives so that the difference between fuel use, emissions, and
other projections under the No Action Alternative and the action alternatives can be meaningfully
compared (e.g., by calculating fuel saved by any action alternative in relation to the No Action
Alternative).

NHTSA also considered other reasonably foreseeable actions that would affect GHG emissions,
such as regional, national, and international initiatives and programs to reduce GHG emissions. For a
more detailed description of these initiatives, see Section S.5.2.3.

S.5.2.1 Energy

The nine alternatives evaluated in this EIS will result in different future levels of fuel use, total
energy, and petroleum consumption, which will in turn have an impact on emissions of GHGs and criteria
air pollutants. Table S-12 lists the cumulative annual fuel consumption and fuel savings of passenger cars
from the onset of the proposed new CAFE standards. By 2060, annual fuel consumption reaches 162.8
billion gallons under the No Action Alternative (Alternative 1). Consumption falls across the alternatives,
from 140.7 billion gallons under Alternative 2 (3-percent annual increase in mpg) to 131.3 billion gallons
under the TCTB Alternative (Alternative 9), representing an annual fuel savings of 22.1 to 31.5 billion
gallons in 2060 compared to fuel consumption projected under the No Action Alternative.

Table S-13 lists the cumulative annual fuel consumption and fuel savings for light trucks from the
onset of the proposed new CAFE standards. Fuel consumption by 2060 reaches 91.2 billion gallons per
year under the No Action Alternative. Consumption declines across the alternatives, from 80.1 billion
gallons per year under the 3-Percent Alternative to 73.3 billion gallons per year under Alternative8. This
represents an annual fuel savings of 11.1 to 17.9 billion gallons in 2060 compared to fuel consumption
projected under the No Action Alternative.

% Although EISA’s recent amendments to EPCA direct NHTSA to increase CAFE standards and do not permit the
agency to take no action on fuel economy, CEQ regulations mandate analysis of a no action alternative. See 40 CFR
§ 1502.14(d). CEQ has explained that “the regulations require the analysis of the no action alternative even if the
agency is under a court order or legislative command to act.” Forty Most Asked Questions Concerning CEQ’s
National Environmental Policy Act Regulations, 46 FR 18026 (1981) (emphasis added). The MY 2011 fuel
economy level represents the standard NHTSA believes manufacturers would continue to abide by, assuming
NHTSA does not issue a rule.
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Table S-12

Cumulative Effects of Passenger Car Annual Fuel Consumption and Fuel Savings (billion gallons gasoline
equivalent) by Alternative

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

No 3%l/year 4%lyear ~4.3%lyear 5%l/year ~5.9%l/year 6%l/year 7%l/year ~6.7%lyear
Calendar Action Increase Increase Increase Increase Increase Increase Increase Increase

Year Preferred MNB TCTB
Fuel Consumption
2020 69.1 64.7 63.8 63.6 62.8 61.6 61.6 61.0 60.9
2030 94.5 82.6 82.2 82.3 80.7 78.3 78.2 76.8 76.8
2040 1147 99.1 99.1 99.3 97.3 94.5 94.2 92.5 92.5
2050 136.7 118.1 118.2 118.4 116.0 112.6 112.4 110.3 110.3
2060 162.8 140.7 140.7 141.0 138.2 134.1 133.8 131.3 131.3
Fuel Savings Compared to No Action
2020 0 4.4 5.3 5.6 6.3 7.5 7.5 8.1 8.2
2030 0 11.9 12.2 12.2 13.8 16.2 16.3 17.7 17.7
2040 0 15.6 155 15.4 17.3 20.2 204 22.2 22.2
2050 0 18.6 18.5 18.3 20.7 24.1 24.4 26.5 26.4
2060 0 22.1 22.1 21.8 24.6 28.7 29.0 31.5 31.5
Table S-13

Cumulative Effects of Light Truck Annual Fuel Consumption and Fuel Savings (billion gallons gasoline
equivalent) by Alternative

Calendar Year Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

No 3%lyear 4%lyear ~4.3%lyear 5%lyear ~5.9%l/year 6%lyear 7%lyear ~6.7%l/year
Action Increase Increase Increase Increase Increase Increase Increase Increase

Preferred MNB TCTB
Fuel Consumption
2020 68.3 65.6 64.9 64.6 64.0 62.8 63.1 62.5 62.4
2030 62.8 56.8 56.5 56.3 55.0 53.3 53.4 52.5 52.6
2040 66.7 58.9 58.9 58.7 57.1 55.2 55.2 54.1 54.3
2050 77.1 67.8 67.8 67.6 65.7 63.4 63.4 62.1 62.4
2060 91.2 80.1 80.1 79.9 77.6 74.9 74.9 73.3 73.7,
Fuel Savings Compared to No Action
2020 0 2.7 3.4 3.7 4.4 5.6 5.3 5.8 5.9
2030 0 6.0 6.3 6.6 7.8 9.5 9.4 10.3 10.2
2040 0 7.7 7.8 8.0 9.5 11.5 11.5 12.6 12.3
2050 0 9.3 9.3 9.5 114 13.7 13.7 15.0 14.7
2060 0 11.1 11.1 11.3 13.6 16.3 16.3 17.9 17.5

S.5.2.2 Air Quality

Table S-14 summarizes the cumulative impacts for national toxic and criteria pollutants in 2050.%
The table lists the action alternatives (Alternatives 2 through 9) left to right in order of increasing fuel

% Because the Chapter 4 analysis assumes that new vehicles in model years beyond MY 2016 have a higher fleet
average fuel economy based on AEO fuel economy projections, these assumptions result in emissions reductions
and fuel savings that continue to grow as these new, more fuel-efficient vehicles are added to the fleet in each
subsequent year, reaching their maximum values when all passenger cars and light trucks in the U.S. fleet have these
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economy requirements. In the case of PM,s, SOy, NOy, and VOCs, the No Action Alternative results in
the highest annual emissions, and emissions generally decline as fuel economy standards increase across
alternatives. Exceptions to this declining trend are PM, s under Alternatives 3 and 4 and Alternatives 6
and 8; and SO under Alternatives 3 through 5, and Alternatives 7 and 9. Despite these individual
increases, emissions of PM, s, SO,, NO,, and VOCs remain below the levels under the No Action
Alternative. In the case of CO, emissions under Alternatives 2 through 4 are slightly higher than under
the No Action Alternative, and are lower than under the No Action Alternative under Alternatives 5
through 9. Emissions of CO decline, though not consistently, as fuel economy standards increase across
Alternatives 2 through 9.

Table S-14

Cumulative Effects of Nationwide Criteria Pollutant Emissions (tons/year) from Passenger Cars and
Light Trucks by Alternative

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

No 3%lyear 4%lyear ~4.3%lyear 5%lyear ~5.9%lyear 6%l/year 7%lyear ~6.7%lyear
Action Increase Increase Increase Increase Increase Increase Increase Increase
Preferred MNB TCTB

Criteria Pollutant Emissions (Calendar Year 2050)

Carbon
monoxide (CO) 24,155,097 24,530,976 24,385,367 24,315,81023,541,753 22,770,712 22,314,84022,130,779 22,061,720
Nitrogen oxides

(NOy) 1,809,786 1,786,720 1,780,335 1,778,462 1,733,908 1,690,190 1,667,885 1,653,446 1,650,090
Particulate

matter (PM;s) 107,387 102,210 102,469 102,885 102,501 102,698 103,025 102,490 102,512
Sulfur oxides

(SOy) 262,948 229,228 230,352 231,083 230,124 227,819 230,366 227,019 227,650
[Volatile organic

compounds

(VOC) 1,803,222 1,652,075 1,645,210 1,640,518 1,587,401 1,522,744 1,501,494 1,476,771 1,476,595
[Toxic Air Pollutant Emissions (Calendar Year 2050)

Acetaldehyde 7,953 8,070 8,064 8,048 8,074 8,068 8,068 8,088 8,088
IAcrolein 411 418 422 426 449 478 490 498 478
Benzene 28,048 28,111 27,984 27,901 27,253 26,534 26,164 25,993 25,945
1,3-butadiene 4,180 4,249 4,239 4,235 4,189 4,148 4,117 4,111 4,106
Diesel

particulate

matter (DPM) 138,391 120,407 120,494 120,706 118,016 114,922 114,724 112,629 112,810
Formaldehyde 10,901 10,966 11,022 11,036 11,416 11,775 11,970 12,092 12,118]

The trend for toxic air pollutant emissions across the alternatives is mixed. Annual cumulative
emissions of acetaldehyde in 2050 are lowest under Alternative 1 and increase, though not consistently
across the alternatives, and are highest under Alternative 9. Annual emissions of acrolein and
formaldehyde increase under each successive alternative from Alternative 1 to Alternative 9. Annual
emissions of benzene and DPM decrease, though not consistently across the alternatives, and are lowest
under Alternative 9 for benzene and Alternative 8 for DPM. Annual emissions of 1,3-butadiene increase
from Alternative 1 to Alternative 2, and then decrease under each successive alternative from Alternative
5 to Alternative 9.

higher mpg levels. Because of this, NHTSA analyzed the air emissions through 2050, when most of the fleet would
achieve the average fuel economy levels the agency projects in 2030 (based on AEO fuel economy forecasts). By
2050, 98 percent of passenger cars and 88 percent of light trucks will have been produced in 2030 or later. Because
newer vehicles are utilized more than older ones, the fraction of total passenger car and light truck vehicle miles
traveled (VMT) these vehicles account for would be even higher — 99 percent for passenger cars and 94 percent for
light trucks.
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As with criteria pollutants, annual cumulative emissions of most toxic air pollutants would
decrease from one alternative to the next more stringent alternative. The exceptions are acrolein under
Alternative 9; benzene under Alternatives 3 through 9; 1,3-butadiene under Alternatives 3 through 9; and
formaldehyde under Alternatives 3 through 6. The changes in toxic air pollutant emissions, whether
positive or negative, generally would be small in relation to Alternative 1 emissions levels.

Cumulative emissions generally would be less than noncumulative emissions for the same
combination of pollutant, year (excluding 2016, which is equivalent to the noncumulative emissions in all
cases), and alternative because of differing changes in VMT and fuel consumption under the cumulative
case compared to the noncumulative case. The exceptions are acrolein for all alternatives except
Alternative 9, 1,3-butadiene for all alternatives except Alternative 2, and CO for all alternatives.

The reductions in emissions are expected to lead to reductions in cumulative adverse health
effects. Table S-15 summarizes the national annual changes in health outcomes in 2050 for the nine
alternatives, left to right in order of increasing fuel economy requirements. There would be reductions in
adverse health effects nationwide under all the action alternatives compared to the No Action Alternative.
Reductions in adverse health effects decrease from Alternative 2 through Alternative 4, and then increase
under Alternatives 5 through Alternative 9. These reductions primarily reflect the projected PM, 5
reductions, and secondarily the reductions in SO,.

Table S-15

Cumulative Nationwide Changes in Health Outcomes (cases/year) from Criteria Air Pollutant Emissions from
Passenger Cars and Light Trucks by Alternative a/

Out- Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
come No 3%lyear 4%lyear ~4.3%lyear 5%lyear ~5.9%lyear 6%l/year T7%lyear ~6.7%lyear
and Action b/ Increase Increase Increase Increase Increase Increase Increase Increase

Year Preferred MNB TCTB

|Mortality (ages 30 and older)

Pope et al. 2002

2050 0 -364 -356 -339 -406 -453 -455 -504 -504
Laden et al. 2006

2050 0 -930 -911 -867 -1,037 -1,157 -1,162 -1,287 -1,288
Chronic bronchitis

2050 0 -230 -226 -215 -259 -290 -292 -323 -323
Emergency Room Visits for Asthma

2050 0 -323 -315 -300 -347 -382 -377 -417 -416
Work Loss Days

2050 0 -39,749 -38,969 -37,043 -44,648 -49,958 -50,334  -55,754 -55,808

la/  Negative changes indicate reductions; positive changes indicate increases.
b/ Changes in health outcome under the No Action Alternative are shown as zero because the No Action Alternative
is the baseline to which emissions under the action alternatives are compared.

S-28



O~ wWwN -

[op}

10
11
12
13
14
15
16

17
18
19
20
21

22
23
24
25

Summary

The economic value of health impacts would vary proportionally with changes in health
outcomes. Table S-16 lists the corresponding annual reductions in health costs in 2050 under the action
alternatives compared to the No Action Alternative. Reductions in health costs are given for two
alternative assumptions of the discount rate, 3 percent and 7 percent, consistent with EPA policy for
presentation of future health costs.

Table S-16

Cumulative Nationwide Changes in Health Costs (U.S. million dollars/year) from Criteria Air Pollutant
Emissions from Passenger Cars and Light Trucks by Alternative a/

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
Discount No 3%lyear 4%lyear ~4.3%lyear 5%lyear ~5.9%lyear 6%lyear 7%lyear ~6.7%l/year
and Action b/ Increase Increase Increase  Increase Increase Increase Increase Increase
Year Preferred MNB TCTB

3-% Discount Rate
Pope et al. 2002

2050 0 -3,292 -3,225 -3,067 -3,672 -4,097 -4,116  -4,558 -4,560
Laden et al. 2006
2050 0 -8,069 -7,903 -7,518 -8,999 -10,040 -10,083 -11,167 -11,171

7-% Discount Rate
Pope et al. 2002

2050 0 -2,985 -2,924 -2,782 -3,331 -3,716 -3,733  -4,134 -4,136
Laden et al. 2006
2050 0 -7,287 -7,138 -6,790 -8,128 -9,068 -9,107 -10,087 -10,090

a/ Negative changes indicate economic benefit; positive changes indicate economic costs.
b/ Changes in outcome under the No Action Alternative are shown as zero because the No Action Alternative is the
baseline to which impacts under the action alternatives are compared.

S.5.2.3 Climate Change

As with the analysis of the direct and indirect effects of the proposed action and alternatives on
climate change, for the cumulative impacts analysis this EIS uses MAGICC version 5.3.v2 to estimate the
changes in CO, concentrations, global mean surface temperature, and changes in sea level for each
alternative CAFE standard. To estimate changes in global precipitation, NHTSA uses increases in global
mean surface temperature combined with a scaling approach and coefficients from the IPCC Fourth
Assessment Report. NHTSA performed a sensitivity analysis to examine the relationship among the
alternatives and likely climate sensitivities, and the associated direct and indirect effects for each
combination. These relationships can be used to infer the effect of emissions associated with the
regulatory alternatives on direct and indirect climate effects.

One of the key categories of inputs to MAGICC is a time series of global GHG emissions. In
assessing the cumulative effects on climate, NHTSA used the CCSP SAP 2.1 MiniCAM Level 3 scenario
to represent a Reference Case global emissions scenario; that is, future global emissions assuming
significant global actions to address climate change. This Reference Case global emissions scenario
serves as a baseline against which the climate benefits of the various alternatives can be measured.

The Reference Case global emissions scenario used in the cumulative impacts analysis (and
described in Chapter 4 of this EIS) differs from the global emissions scenario used for the climate change
modeling presented in Chapter 3. In Chapter 4, the Reference Case global emissions scenario reflects
reasonably foreseeable actions in global climate change policy; in Chapter 3, the global emissions
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scenario used for the analysis assumes that there are no significant global controls. Given that the climate
system is non-linear, the choice of a global emissions scenario could produce different estimates of the
benefits of the proposed action and alternatives, if the emissions reductions under the alternatives were
held constant.

The SAP 2.1 MiniCAM Level 3 scenario assumes a moderate level of global GHG reductions,
resulting in a global atmospheric CO, concentration of roughly 650 parts per million by volume (ppmv)
as of 2100. The following regional, national, and international initiatives and programs are reasonably
foreseeable actions to reduce GHG emissions: Regional Greenhouse Gas Initiative (RGGI); Western
Climate Initiative (WCI); Midwestern Greenhouse Gas Reduction Accord; the EPA Proposed GHG
Emissions Standards (H.R. 2454, American Clean Energy and Security Act [“Waxman-Markey Bill];
Renewable Fuel Standard (RFS2); Program Activities of DOE’s Office of Fossil Energy; Program
Activities of DOE’s Office of Nuclear Energy; United Nation’s Framework Convention on Climate
Change (UNFCCC) - The Kyoto Protocol and upcoming Conference of the Parties (COP) 15 in
Copenhagen, Denmark; G8 Declaration — Summit 2009; and the Asia Pacific Partnership on Clean
Development and Climate.*

The SAP 2.1 MiniCAM Level 3 scenario provides a global context for emissions of a full suite of
GHGs and ozone precursors for a Reference Case harmonious with implementation of the above policies
and initiatives. Each of the action alternatives was simulated by calculating the difference in annual GHG
emissions in relation to the No Action Alternative, and subtracting this change in the MiniCAM Level 3
scenario to generate modified global-scale emissions scenarios, which each show the effect of the various
regulatory alternatives on the global emissions path.

NHTSA used the MiniCAM Level 3 scenario as the primary global emissions scenario for
evaluating climate effects, and used the MiniCAM Level 2 scenario and the RCP 4.5 MiniCAM reference
emissions scenario to evaluate the sensitivity of the results to alternative emissions scenarios. The
sensitivity analysis provides a basis for determining climate responses to varying levels of climate
sensitivities and global emissions and under the No Action Alternative (Alternative 1) and the Preferred
Alternative (Alternative 4). Some responses of the climate system are believed to be non-linear; by using
a range of emissions cases and climate sensitivities, it is possible to estimate the effects of the alternatives
in relation to different reference cases.

S.5.2.3.1 Cumulative GHG Emissions

Table S-17 shows total GHG emissions and emissions reductions from new passenger cars and
light trucks from 2012 through 2100 under each of the nine alternatives. Projections of emissions
reductions over the 2012 through 2100 period due to the MY 2012-2016 CAFE standards and other
reasonably foreseeable future actions (i.e., forecasted AEO fuel economy increases resulting from
projected demand for fuel economy) ranged from 27,300 to 39,100 MMTCO,. Compared to global
emissions of 3,919,462 MMTCO, over this period (projected by the SAP 2.1 MiniCAM Level 3
scenario), the incremental impact of this rulemaking is expected to reduce global CO, emissions by about
0.7 to 1.0 percent from their projected levels under the No Action Alternative.

% These regional, national, and international initiatives and programs are those NHTSA has tentatively concluded
are reasonably foreseeable past, present, or future actions to reduce GHG emissions. Although some of the actions,
policies, or programs listed are not associated with precise GHG reduction commitments, collectively they illustrate
an existing and continuing trend of U.S. and global awareness, emphasis, and efforts toward significant GHG
reductions. Together they imply that future commitments for reductions are probable and, therefore, reasonably
foreseeable under NEPA.
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Table S-17
Cumulative Effects of Emissions and Emissions Reductions (MMTCO,) from 2012-2100
by Alternative
Emissions Reductions Compared
Alternative Emissions to No Action Alternative
1 No Action 227,600 0
2 3%lyear Increase 200,300 27,300
3 4%lyear Increase 200,200 27,300
4 ~4.3%lyear Increase, Preferred 200,300 27,300
5 5%lyear Increase 196,700 30,900
6 ~5.9%l/year Increase, MNB 191,600 36,000
7 6%lyear Increase 191,800 35,800
8 7%lyear Increase 188,500 39,100
9 ~6.7%lyear Increase, TCTB 188,790 38,791

Emissions of CO,, the primary gas that drives climate effects, from the U.S. passenger-car and
light-truck fleet represented about 3.7 percent of total global emissions of CO, in 2005. Although
substantial, this source is a still small percentage of global emissions. The relative contribution of CO,
emissions from U.S. passenger cars and light trucks is expected to decline in the future, due primarily to
rapid growth of emissions from developing economies (which are due in part to growth in global
transportation sector emissions).

S.5.2.3.2 CO, Concentration, Global Mean Surface Temperature, Sea-level Rise, and
Precipitation

Table S-18 and Figures S-6 through S-9 provide the mid-range results of MAGICC model
simulations for the No Action Alternative and the eight action alternatives in terms of CO, concentrations
and increase in global mean surface temperature in 2030, 2050, and 2100. As Figures S-8 and S-9 show,
the impact on the growth in CO, concentrations and temperature is just a fraction of the total growth in
CO, concentrations and global mean surface temperature. However, the relative impact of the action
alternatives is illustrated by the reduction in growth of both CO, concentrations and temperature under the
TCTB Alternative (Alternative 9).

As shown in the table and figures, there is a fairly narrow band of estimated CO, concentrations
as of 2100, from 654 ppm under the TCTB Alternative to 657.5 ppm under the No Action Alternative.
For 2030 and 2050, the range is even smaller. Because CO, concentrations are the key driver of all other
climate effects, this leads to small differences in these effects. While these effects are small, they occur
on a global scale and are long-lived.

Table S-18 also shows the MAGICC simulations of mean global surface air temperature
increases. For all alternatives, the cumulative global mean surface temperature increase is about 0.80 to
0.81 °C (1.44 to 1.46 °F) as of 2030; 1.32 to 1.33 °C (2.38 to 2.39 °F) as of 2050; and 2.59 to 2.61 °C
(4.66 to 4.70 °F) as of 2100." The differences among alternatives are small.®® For 2100, the reduction in
temperature increase for the action alternatives in relation to the No Action Alternative is about 0.01 to
0.02 °C (0.02 to 0.04°F).

%" Because the actual increase in global mean surface temperature lags the commitment to warming, the impact on
global mean surface temperature increase is less than the long-term commitment to warming.
% While these effects are small, they occur on a global scale and are long-lived.
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Table S-18

Using MAGICC (MiniCAM Level 3) by Alternative a/

Cumulative Effects on CO, Concentrations, Global Mean Surface Temperature Increase, and Sea-level Rise

Global Mean Surface
CO, Concentration  Temperature Increase

a/ Values in this table are rounded.

(ppm) (°C) Sea-level Rise (cm)
Totals by Alternative 2030 2050 2100 2030 2050 2100 2030 2050 2100
1 No Action 438.7 498.0 6575 0.805 1.327 2611 7.83 13.67 32.84
2 3%lyear Increase 438.5 497.3 655.1 0.805 1.323 2.600 7.83 13.65 32.75
3 4%lyear Increase 438.5 497.3 655.1 0.805 1.323 2.600 7.83 13.65 32.75
4 ~4.3%lyear Increase, Preferred 438.5 497.3 655.1 0.804 1.323 2.600 7.83 13.65 32.75
5 B%lyear Increase 438.4 497.2 654.7 0.804 1.323 2599 7.83 13.65 32.73
6 ~5.9%l/year Increase, MNB 4384 497.0 6543 0804 1.322 259 7.83 13.64 3271
7 6%lyear Increase 4384 497.0 6543 0804 1.322 259 7.83 13.64 3271
8 7%lyear Increase 4384 4969 6540 0.804 1.321 2595 7.83 13.64 32.70
9 ~6.7%lyear Increase, TCTB 4384 4969 6540 0.804 1.321 2595 7.83 13.64 32.70
Reductions Under Alternative CAFE Standards
2 3%lyear Increase 0.2 0.7 2.4 0.001 0.003 0.011 0.00 0.02 0.09
3 4%lyear Increase 0.2 0.7 2.4 0.001 0.003 0.011 0.00 0.02 0.09
4 ~4.3%lyear Increase, Preferred 0.2 0.7 24 0.001 0.004 0.0112 0.00 0.02 0.09
5 5%lyear Increase 0.3 0.8 2.8 0.001 0.004 0.012 0.00 0.02 011
6 ~5.9%l/year Increase, MNB 0.3 1.0 3.2 0.001 0.005 0.015 0.00 0.03 0.13
7 6%lyear Increase 0.3 1.0 3.2 0.001 0.005 0.015 0.00 0.03 0.13
8 7%lyear Increase 0.3 1.1 35 0.002 0.005 0.016 0.00 0.03 0.14
9 ~6.7%lyear Increase, TCTB 0.3 1.1 35 0.002 0.005 0.016 0.00 0.03 0.14
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Figure S-6. Cumulative Effects on CO, Concentrations
Using MAGICC
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Figure S-7. Cumulative Effects on the Global Mean Surface Temperature Increase Using
MAGICC by Alternative
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Figure S-8. Cumulative Effects on CO, Concentrations

(Reduction Compared to the No Action Alternative)
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Figure S-9. Cumulative Effects on Global Mean Temperature
(Reduction Compared to the No Action Alternative)
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Table S-18 lists the impact on sea-level rise from the scenarios and shows sea-level rise in 2100
ranging from 32.84 centimeters (12.93 inches) under the No Action Alternative (Alternative 1) to 32.70
centimeters (12.87 inches) under the TCTB Alternative (Alternative 9). Thus, the CAFE action
alternatives will result in a maximum reduction of sea level rise equal to 0.14 centimeters by 2100 from
the No Action Alternative (i.e., from the levels that sea level is otherwise projected to rise).

Given that the action alternatives would reduce temperature increases slightly in relation to the
No Action Alternative, they also would reduce predicted increases in precipitation slightly, as shown in
Table S-19.
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Table S-19

Cumulative Effects on Global Mean Precipitation (percent change) a/

g/ Values in this table are rounded.

Scenario 2020 2055 2090
Global Mean Precipitation Change (scaled, % per °C) 1.45 151 1.63
Global Temperature Above Average 1980-1999 Levels (°C)
1 No Action 0.586 1.466 2.415
2 3%lyear Increase 0.586 1.462 2.406
3 4%lyear Increase 0.586 1.462 2.406
4 ~4.3%lyear Increase, Preferred 0.586 1.462 2.406
5 5%lyear Increase 0.586 1.461 2.405
6 ~5.9%l/year Increase, MNB 0.586 1.460 2.403
7 6%lyear Increase 0.586 1.460 2.403
8 7%lyear Increase 0.586 1.459 2.401
9 ~6.7%lyear Increase, TCTB 0.586 1.459 2.402
Reduction in Global Temperature (°C) for Alternative CAFE Standards, Mid-level Results (Compared to the
No Action Alternative)
2 3%lyear Increase 0.000 0.004 0.009
3 4%lyear Increase 0.000 0.004 0.009
4 ~4.3%lyear Increase, Preferred 0.000 0.004 0.009
5 5%lyear Increase 0.000 0.005 0.011
6 ~5.9%l/year Increase, MNB 0.000 0.006 0.013
7 6%lyear Increase 0.000 0.006 0.013
8 7%lyear Increase 0.000 0.006 0.014
9 ~6.7%lyear Increase, TCTB 0.000 0.006 0.014
Global Mean Precipitation Change (%)
1 No Action 0.85% 2.21% 3.94%
2 3%lyear Increase 0.85% 2.21% 3.92%
3 4%lyear Increase 0.85% 2.21% 3.92%
4 ~4.3%lyear Increase, Preferred 0.85% 2.21% 3.92%
5 5%lyear Increase 0.85% 2.21% 3.92%
6 ~5.9%l/year Increase, MNB 0.85% 2.20% 3.92%
7 6%lyear Increase 0.85% 2.20% 3.92%
8 7%lyear Increase 0.85% 2.20% 3.91%
9 ~6.7%lyear Increase, TCTB 0.85% 2.20% 3.91%
Reduction in Global Mean Precipitation Change for Alternative CAFE Standards (% Compared to
the No Action Alternative)
2 3%lyear Increase 0.00% 0.01% 0.01%
3 4%lyear Increase 0.00% 0.01% 0.01%
4 ~4.3%lyear Increase, Preferred 0.00% 0.01% 0.02%
5 5%lyear Increase 0.00% 0.01% 0.02%
6 ~5.9%l/year Increase, MNB 0.00% 0.01% 0.02%
7 6%lyear Increase 0.00% 0.01% 0.02%
8 7%lyear Increase 0.00% 0.01% 0.02%
9 ~6.7%lyear Increase, TCTB 0.00% 0.01% 0.02%

In summary, the impacts of the proposed action and alternatives and other reasonably foreseeable
future actions on global mean surface temperature, sea-level rise, and precipitation are relatively small in
the context of the expected changes associated with the emissions trajectories in the SRES scenarios.*
This is due primarily to the global and multi-sectoral nature of the climate problem. While these effects

are small, they occur on a global scale and are long-lived.

% These conclusions are not meant to be interpreted as expressing NHTSA views that impacts on global mean

surface temperature, precipitation, or sea-level rise are not areas of concern for policymakers. Under NEPA, the
agency is obligated to discuss “the environmental impact[s] of the proposed action.” 42 U.S.C. § 4332(2)(C)(i)
(emphasis added). This analysis fulfills NHTSA obligations in this regard.
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NHTSA examined the sensitivity of climate effects on key assumptions used in the analysis. The
two variables for which assumptions were varied were climate sensitivity and global emissions. Climate
sensitivities used included 2.0, 3.0, and 4.5 °C (3.6, 5.4, and 8.1 °F) for a doubling of CO, concentrations
in the atmosphere. Global emissions scenarios used included the SAP 2.1 MiniCAM Level 3 (650 ppm as
of 2100), the SAP 2.1 MiniCAM Level 2 (550 ppm as of 2100), and RCP 4.5 MiniCAM reference
scenario (783 ppm as of 2100). The sensitivity analysis is based on the results provided for two
alternatives — the No Action Alternative (Alternative 1) and the Preferred Alternative (Alternative 4).
NHTSA performed the sensitivity analysis only for two alternatives because this was deemed sufficient to
assess the effect of various climate sensitivities on the results.

The results of these simulations illustrate the uncertainty due to factors influencing future global
emissions of GHGs (factors other than the CAFE rulemaking).

The use of different climate sensitivities (the equilibrium warming that occurs at a doubling of
CO; from pre-industrial levels) can affect not only warming but also indirectly affect sea-level rise and
CO, concentration. The use of alternative global emissions scenarios can influence the results in several
ways. Emissions reductions can lead to larger reductions in the CO, concentrations in later years because
more anthropogenic emissions can be expected to stay in the atmosphere.

As shown in Table S-20, the sensitivity of the simulated CO, emissions in 2030, 2050, and 2100
to assumptions of global emissions and climate sensitivity is low; stated simply, CO, emissions do not
change much with changes in global emissions and climate sensitivity. For 2030 and 2050, the choice of
global emissions scenario has little impact on the results. By 2100, the Preferred Alternative (Alternative
4) has the greatest impact in the global emissions scenario with the highest CO, emissions (MiniCAM
Reference Case) and the least impact in the scenario with the lowest CO, emissions (MiniCAM Level 2).
The total range of the impact of the Preferred Alternative on CO, concentrations in 2100 is from 2.2 to
2.7 ppm. The Reference Case using the MiniCAM Level 3 scenario and a 3.0 °C (5.4 °F) climate
sensitivity has an impact of 2.4 ppm.

Table S-20 also shows the sensitivity of the simulated global mean surface temperatures for 2030,
2050, and 2100. In 2030, the impact is low due primarily to the slow rate at which the global mean
surface temperature increases in response to increases in radiative forcing. The relatively slow response
in the climate system explains the observation that even by 2100, when CO, concentrations more than
double in comparison to pre-industrial levels, the temperature increase is below the equilibrium sensitivity
levels (i.e., the climate system has not had enough time to equilibrate to the new CO, concentrations).
Nonetheless, as of 2100 there is a larger range in temperatures across the different values of climate
sensitivity: the reduction in global mean surface temperature from the No Action Alternative to the
Preferred Alternative ranges from 0.008 °C (0.014 °F) for the 2.0 °C (3.6 °F) climate sensitivity to 0.012
°C (0.022 °F) for the 4.5 °C (8.2 °F) climate sensitivity for the MiniCAM Level 3 emissions scenario.

The impact on global mean surface temperature due to assumptions concerning global emissions
of GHGs is also important. The scenario with the higher global emissions of GHGs (viz., the MiniCAM
Reference) has a slightly lower reduction in global mean surface temperature, and the scenario with lower
global emissions (viz., the MiniCAM Level 2) has a slightly higher reduction. This is largely due to the
non-linear and near-logarithmic relationship between radiative forcing and CO, concentrations. At high
emissions levels, CO, concentrations are higher and, as a result, a fixed reduction in emissions yields a
lower reduction in radiative forcing and global mean surface temperature.
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Table S-20

Cumulative Effects on CO, Concentration, Temperature, and Sea-level Rise for
Varying Climate Sensitivities for Selected Alternatives a/

Climate
Emissions CAFE Sensitivity Global Mean Surface Sea-level
Scenario Alternative (°Cfor 2 x CO,;) CO, Concentration (ppm)  Temperature Increase (°C)  Rise (cm)
2030 2050 2100 2030 2050 2100 2100
MiniCAM Level 2
1 No Action 2.0 434.5 483.8 553.5 0.613 0.989 1555 22.40
3.0 436.0 487.3 565.9 0.813 1.327 2.189  30.03
4.5 437.6 491.3 581.3 1.035 1.709 2.963 38.88
4 Preferred 2.0 434.3 483.0 551.3 0.612 0.986 1546 22.32
3.0 435.7 486.5 563.5 0.812 1.324 2177  29.92
4.5 437.4 4905 578.8 1.034 1.705 2.948 38.76
Reduction compared to No Action
2.0 0.2 0.8 2.2 0.001 0.003 0.009 0.08
3.0 0.3 0.8 2.4 0.001 0.004 0.012 0.11
4.5 0.2 0.8 25 0.001 0.004 0.015 0.12
MiniCAM Level 3
1 No Action 2.0 437.3 4945 643.4 0.607 0.990 1.888 24.68
3.0 438.7 498.0 657.5 0.805 1.327 2611 32.84
4.5 440.3 502.0 675.2 1.024 1.706 3.475 4224
4 Preferred 2.0 437.0 493.8 641.0 0.606 0.987 1.880 24.60
3.0 438.5 497.3 655.1 0.804 1.323 2.600 32.75
4.5 440.1 501.3 672.6 1.023 1.702 3.461 4212
Reduction compared to No Action
2.0 0.3 0.7 2.4 0.001 0.003 0.008 0.08
3.0 0.2 0.7 2.4 0.001 0.004 0.011 0.09
4.5 0.2 0.7 2.6 0.001 0.004 0.014 0.12
MiniCAM Reference
1 No Action 2.0 440.2 510.7 765.1 0.699 1.168 2292 28.68
3.0 441.8 514.8 783.0 0.923 1.557 3.136  38.00
4.5 443.6 519.5 805.3 1.168 1.991 4132  48.67
4 Preferred 2.0 439.9 510.0 762.6 0.699 1.166 2285 2861
3.0 4415 514.1 780.4 0.922 1.553 3.126 3791
4.5 443.3 518.8 802.6 1.166 1.987 4120  48.55
Reduction compared to No Action
2.0 0.3 0.7 2.5 0.001 0.003 0.007 0.07
3.0 0.3 0.7 2.6 0.001 0.003 0.010 0.09
4.5 0.3 0.8 2.7 0.001 0.004 0.012 0.12

a/ Values in this table are rounded.

The sensitivity of the simulated sea-level rise to changes in climate sensitivity and global GHG
emissions mirrors that of global temperature, as shown in Table S-20. Scenarios with lower climate
sensitivities have lower increases in sea-level rise. The greater the climate sensitivity, the greater the
decrement in sea-level rise under the Preferred Alternative compared to the No Action Alternative.
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S.5.2.4 Health, Societal, and Environmental Impacts of Climate Change

The effects of the alternatives on climate — CO, concentrations, temperature, precipitation, and
sea-level rise — can translate into impacts on key resources, including terrestrial and freshwater
ecosystems; marine, coastal systems, and low-lying areas; food, fiber, and forest products; industries,
settlements, and society; and human health. Although the alternatives have the potential to substantially
decrease GHG emissions, alone they would not prevent climate change. The magnitude of the changes in
climate effects that the alternatives would produce — 2 to 5 ppm of CO,, a few hundredths of a degree
Celsius difference in temperature, a small percentage change in the rate of precipitation increase, and 1 or
2 millimeters of sea-level rise — are too small to address quantitatively in terms of their impacts on
resources. Given the enormous resource values at stake, these distinctions could be important — very
small percentages of huge numbers can still yield substantial results — but they are too small for current
guantitative techniques to resolve. Consequently, the discussion of resource impacts does not distinguish
among the CAFE alternatives; rather, it provides a qualitative review of the benefits of reducing GHG
emissions and the magnitude of the risks involved in climate change.*

NHTSA examined the impacts resulting from global climate change due to all global emissions
on the U.S. and global scales. Impacts to freshwater resources could include changes in precipitation
patterns; decreasing aquifer recharge in some locations; changes in snowpack and timing of snowmelt;
salt-water intrusion from sea-level changes; changes in weather patterns resulting in flooding or drought
in certain regions; increased water temperature; and numerous other changes to freshwater systems that
disrupt human use and natural aquatic habitats. Impacts to terrestrial ecosystems could include shifts in
species range and migration patterns, potential extinctions of sensitive species unable to adapt to changing
conditions, increases in the occurrence of forest fires and pest infestation, and changes in habitat
productivity because of increased atmospheric CO,. Impacts to coastal ecosystems, primarily from
predicted sea-level rise, could include the loss of coastal areas due to submersion and erosion, additional
impacts from severe weather and storm surges, and increased salinization of estuaries and freshwater
aquifers. Impacts to land use and several key economic sectors could include flooding and severe-
weather impacts to coastal, floodplain, and island settlements; extreme heat and cold waves; increases in
drought in some locations; and weather- or sea-level-related disruptions of the service, agricultural, and
transportation sectors. Impacts to human health could include increased mortality and morbidity due to
excessive heat, increases in respiratory conditions due to poor air quality, increases in water and food-
borne diseases, changes to the seasonal patterns of vector-borne diseases, and increases in malnutrition.

S.5.2.5 Non-climate Cumulative Impacts of CO, Emissions

In addition to its role as a GHG in the atmosphere, CO; is transferred from the atmosphere to
water, plants, and soil. In water, CO, combines with water molecules to form carbonic acid. When CO;
dissolves in seawater, a series of well-known chemical reactions begin that increase the concentration of
hydrogen ions and make seawater more acidic, which has adverse effects on corals and some other marine
life.

Increased concentrations of CO, in the atmosphere can also stimulate plant growth to some
degree, a phenomenon known as the CO, fertilization effect. This effect could have positive

%0 See 42 U.S.C. § 4332 (requiring federal agencies to “identify and develop methods and procedures...which will
insure that presently unquantified environmental amenities and values may be given appropriate consideration”); 40
CFR § 1502.23 (requiring an EIS to discuss the relationship between a cost-benefit analysis and any analyses of
unquantified environmental impacts, values, and amenities); CEQ, Considering Cumulative Effects Under the
National Environmental Policy Act (1984), available at http://ceq.hss.doe.gov/nepa/ccenepa/ccenepa.htm
(recognizing that agencies are sometimes “limited to qualitative evaluations of effects because cause-and-effect
relationships are poorly understood” or cannot be quantified).
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ramifications for agricultural productivity and forest growth. The available evidence indicates that
different plants respond in different ways to enhanced CO, concentrations.

As with the climate effects of CO,, the changes in non-climate impacts associated with the
alternatives are difficult to assess quantitatively. Whether the distinction in concentrations is substantial
across alternatives is not clear because the damage functions and potential existence of thresholds for CO,
concentration are not known. However, what is clear is that a reduction in the rate of increase in
atmospheric CO,, which all the action alternatives would provide to some extent, would reduce the ocean
acidification effect and the CO, fertilization effect.

S.5.3 Mitigation

CEQ regulations for implementing the procedural requirements of NEPA implicitly require that
the discussion of alternatives in an EIS “[i]nclude appropriate mitigation measures not already included in
the proposed action or alternatives.” 40 CFR § 1502.14(f). In particular, an EIS should discuss the
“Im]eans to mitigate adverse environmental impacts.” 40 CFR § 1502.16(h).

Under NEPA, an EIS should contain “a reasonably complete discussion of possible mitigation
measures.”" Essentially, “[t]he mitigation must ‘be discussed in sufficient detail to ensure that
environmental consequences have been fairly evaluated.”” Under NEPA, an agency does not have to
formulate and adopt a complete mitigation plan,* but should analyze possible measures that could be
adopted. An agency should state in its Record of Decision whether all practicable means to avoid or
reduce environmental harm have been adopted into the selected alternative. 40 CFR § 1505.2(c).

Generally, emissions from criteria pollutants and MSATS are anticipated to decline, although
emissions of CO, acrolein, and 1,3-butadiene could increase under certain alternatives and analysis years,
compared to the No Action Alternative (Alternative 1). NHTSA notes that the analysis for acrolein
emissions is incomplete because upstream emissions factors are not available. Upstream emissions
decrease due to fuel savings and reduced emissions from fuel refining and transportation. If upstream
emissions of acrolein were included in the analysis, total acrolein emissions would show smaller increases
or might decrease. Thus, the acrolein emissions reported in this EIS represent an upper bound.

It should be noted that even if CO emissions show some level of increase, the associated harm
might not increase concomitantly. After a long downward trend, there have been fewer than three
violations of the CO standards per year since 2002, owing to the success of regulations governing fuel
composition and vehicle emissions. Also, vehicle manufacturers can choose which technologies to
employ to reach the new CAFE standards. Some of their choices regarding which technologies to use
result in higher or lower impacts for these emissions. Nevertheless, there is the potential that some air
pollutant emissions will increase in some years under some alternatives.

Beyond these considerations, at the national level there could also be increases in criteria and
toxic air pollutant emissions in some nonattainment areas as a result of implementation of the CAFE
standards under the action alternatives. These increases would represent a slight decline in the rate of
reductions being achieved by implementation of CAA standards.

* Northern Alaska Environmental Center v. Kempthorne, 457 F.3d 969, 979 (9th Cir. 2006) (citing Robertson v.
Methow Valley Citizens Council, 490 U.S. 332, 352 (1989)).

%2 |d. (citing City of Carmel-By-The-Sea v. U.S. Dept. of Transp., 123 F.3d 1142, 1154 (9th Cir. 1997)).

**|d. (citing Robertson, 490 U.S. at 352 (noting that NEPA does not contain a substantive requirement that a
complete mitigation plan be actually formulated and adopted)). See also Valley Community Preservation Com'n v.
Mineta, 231 F. Supp. 2d 23, 41 (D.D.C. 2002) (noting that NEPA does not require that a complete mitigation plan be
formulated and incorporated into an EIS).
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Regarding air quality, federal transportation funds administered by the Federal Highway
Administration (FHWA) could be available to assist in funding projects to reduce increases in emissions.
FHWA provides funding to states and localities specifically to improve air quality under the Congestion
Mitigation and Air Quality Improvement (CMAQ) Program. The FHWA and the Federal Transit
Administration (FTA) also provide funding to states and localities under other programs that have
multiple objectives, including air quality improvement. Specifically, the Surface Transportation Program
provides flexible funding that states may use for projects on any federal aid. As state and local agencies
recognize the need to reduce emissions of CO, acrolein, and 1,3-butadiene (or other emissions eligible
under the CMAQ Program, including the criteria pollutants and MSATSs analyzed in this EIS), they have
the ability to apply CMAQ funding to reduce impacts in most areas. Further, under the CAA, EPA has
the authority to continue to improve vehicle emissions standards, which could result in future reductions
as EPA promulgates new regulations.

Each of the action alternatives would reduce energy consumption and GHG emissions compared
to the No Action Alternative (Alternative 1), resulting in a net beneficial effect. Regardless of these
reductions, passenger cars and light trucks are a major contributor to energy consumption and GHG
emissions in the United States. Although an agency typically does not propose mitigation measures for
an action resulting in a net beneficial effect, NHTSA would like to call attention to several other federal
programs, which in conjunction with NHTSA CAFE standards, can make significant contributions in
further reducing energy consumption and GHG emissions.

The programs described below are ongoing and at various stages of completing their goals. All
these programs present the potential for future developments and advances that could further increase the
net beneficial effect of the environmental impacts identified in the EIS. The programs are also indicative
of the types of programs that might be available in the future at all government levels for even further
mitigation.

« EPA administers Renewable Fuel Standards under Section 211(0) of the CAA. EPA
estimates that the greater volumes of biofuel mandated by proposed standards would reduce
GHG emissions from transportation by approximately 160 MMTCO, equivalent per year.

« DOT, in coordination with EPA and the U.S. Department of Housing and Urban
Development, announced six livability principles around which the agencies will coordinate
agency policies. One of the principles is focused on increasing transportation options, which
aims to decrease energy consumption, improve air quality, and reduce GHG emissions. The
livability principles are an extension of ongoing national awareness and interest in Smart
Growth.

« DOT is one of more than a dozen agency members of the U.S. Climate Change Technology
Program, led by DOE, which is aimed at the development and adoption of technologies
designed to reduce the U.S. carbon footprint.**

« DOE administers programs that provide mitigating effects, such as the Section 1605b
Voluntary Reporting of Greenhouse Gases. Section 1605b reporting provides a forum for
recording strategies and reductions in GHGs; it is a voluntary program that facilitates
information sharing.*®

*“ Office of Policy and International Affairs, Department of Energy, Climate Overview,
http://www.pi.energy.gov/climateoverview.html (last visited on Jul. 15, 2009).
*d.
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« DOE’s Clean Cities Program develops government-industry partnerships designed to reduce
petroleum consumption.*®

« DOE administers the Vehicle Technologies Program, which creates public-private
partnerships that enhance energy efficiency and productivity and can bring clean technologies
to the marketplace.*’

“® Office of Energy Efficiency and Renewable Energy, U.S. Department of Energy, Clean Cities: Fact Sheet (2009).
*" Office of Energy Efficiency and Renewable Energy, U.S. Department of Energy, About the Program,
http://www1.eere.energy.gov/vehiclesandfuels/about/index.html (last visited on Jul. 15, 2009).

S-43



Summary

S-44



N

O OWoo~NOoO 01~ Ww

Chapter 1 Purpose and Need for the Proposed Action

11 INTRODUCTION

The Energy Policy and Conservation Act of 1975' (EPCA) established a program to regulate
automobile fuel economy and provided for the establishment of average fuel economy standards for
passenger cars and light trucks.? As part of that Act, the Corporate Average Fuel Economy (CAFE)
Program was established to reduce national energy consumption by increasing the fuel economy of
passenger cars and light trucks. EPCA directs the Secretary of Transportation to set and implement fuel
economy standards for passenger cars and light trucks sold in the United States.®> The National Highway
Traffic Safety Administration (NHTSA) is delegated responsibility for implementing EPCA fuel
economy requirements assigned to the Secretary of Transportation.”

In December 2007, the Energy Independence and Security Act of 2007 (EISA)® amended EPCA’s
CAFE Program requirements, providing the U.S. Department of Transportation (DOT) additional
rulemaking authority and responsibilities. Pursuant to EISA, on April 22, 2008, NHTSA proposed CAFE
standards for model year (MY) 2011-2015 passenger cars and light trucks in a Notice of Proposed
Rulemaking (NPRM).® On March 21, 2008, NHTSA issued a Notice of Intent to prepare an EIS for the
MY 2011-2015 CAFE standards.” On October 10, 2008, NHTSA submitted to the U.S. Environmental
Protection Agency (EPA) its Final Environmental Impact Statement, Corporate Average Fuel Economy
Standards, Passenger Cars and Light Trucks, MY 2011-2015. EPA published a Notice of Availability of
the Final Environmental Impact Statement (FEIS) in the Federal Register (FR) on October 17, 2008.2 On
January 7, 2009, the Department of Transportation announced that the Bush Administration would not
issue the final rule.’

In the context of calls for the development of new national policies to prompt sustained domestic
and international actions to address the closely intertwined issues of energy independence, energy
security, and climate change, President Obama issued a memorandum on January 26, 2009 to the

! EPCA was enacted for the purpose of serving the Nation’s energy demands and promoting conservation methods
when feasibly obtainable. EPCA is codified at 49 United States Code (U.S.C.) § 32901 et seq.

249 U.S.C. § 32901-32919.

% 49 Code of Federal Regulations (CFR) §§ 1.50. In addition, the U.S. Environmental Protection Agency (EPA)
calculates the average fuel economy for each automobile manufacturer that sells vehicles in the United States. 49
U.S.C. § 32904.

* Accordingly, the Secretary of Transportation, DOT, and NHTSA are used interchangeably in this section of the
DEIS.

®> EISA amends and builds on the Energy Policy and Conservation Act by setting out a comprehensive energy
strategy for the 21st Century addressing renewable fuels and CAFE standards. Pub. L. No. 110-140, 121 Stat. 1492
(Dec. 19, 2007).

® Notice of Proposed Rulemaking, Average Fuel Economy Standards, Passenger Cars and Light Trucks; Model
Years 2011-2015, 73 FR 24352 (May 2, 2008). At the same time, NHTSA requested updated product plan
information from the automobile manufacturers. See Request for Product Plan Information, Passenger Car Average
Fuel Economy Standards—Model Years 2008-2020 and Light Truck Average Fuel Economy Standards—Model
Years 2008-2020, 73 FR 21490 (May 2, 2008).

" Notice of Intent to Prepare an Environmental Impact Statement for New Corporate Average Fuel Economy
Standards, 73 FR 16615 (Mar. 28, 2008).

8 Environmental Impact Statements; Notice of Availability, 73 FR 38204 (Jul. 3, 2008).

® The January 7, 2008 statement from the U.S. Department of Transportation can be found at:
http://www.dot.gov/affairs/dot0109.htm (last accessed Jun. 9, 2009).
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Chapter 1 Purpose and Need for the Proposed Action

Secretary of Transportation and the NHTSA Administrator.”® The memorandum requested that NHTSA
divide the MY 2011-2015 rulemaking into two parts: (1) MY 2011 standards, and (2) standards for MY
2012 and beyond.

The request that the final rule establishing CAFE standards for MY 2011 passenger cars and light
trucks be prescribed by March 30, 2009 was based on several factors. One was the requirement that the
final rule regarding fuel economy standards for a given model year must be adopted at least 18 months
before the beginning of that model year (49 U.S.C. 32902(g)(2)). The other was that the beginning of
MY 2011 is considered for the purposes of CAFE standard setting to be October 1, 2010.

For MY 2012 and beyond, the President requested that, before promulgating a final rule
concerning the model years after model year 2011, NHTSA

[Clonsider the appropriate legal factors under the EISA, the comments filed in response
to the Notice of Proposed Rulemaking, the relevant technological and scientific
considerations, and to the extent feasible, the forthcoming report by the National
Academy of Sciences mandated under section 107 of EISA.

In addition, the President requested that NHTSA consider whether any provisions regarding preemption
are appropriate under applicable law and policy.

1.2 JOINT RULEMAKING AND NEPA PROCESS

Concurrent with this DEIS, NHTSA and EPA are each announcing joint proposed rules whose
benefits would address the urgent and closely intertwined challenges of energy independence and security
and global warming. These proposed rules call for a strong and coordinated federal greenhouse gas and
fuel economy program for passenger cars, light-duty-trucks, and medium-duty passenger vehicles
(hereafter light-duty vehicles), referred to as the National Program. The proposed rules can achieve
substantial improvements in fuel economy and reductions of greenhouse gas (GHG) emissions from the
light-duty vehicle part of the transportation sector, based on technology that is already being
commercially applied in most cases and that can be incorporated at a reasonable cost.

These joint proposed standards are consistent with the President’s announcement on May 19,
2009 of a National Fuel Efficiency Policy of establishing consistent, harmonized, and streamlined
requirements that would improve fuel economy and reduce greenhouse gas emissions for all new
passenger cars and light trucks sold in the United States." The National Program holds out the promise
of delivering additional environmental and energy benefits, cost savings, and administrative efficiencies
on a nationwide basis that might not be available under a less coordinated approach. The proposed
National Program also offers the prospect of regulatory convergence by making it possible for the
standards of two different federal agencies and the standards of California and other states to act in a
unified fashion in providing these benefits. This would allow automakers to produce and sell a single
fleet nationally. Thus, it may also help to mitigate the additional costs that manufacturers would
otherwise face in having to comply with multiple sets of federal and state standards. This joint notice is

19 Memorandum for the Secretary of Transportation and the Administrator of the National Highway Traffic Safety
Administration, 74 FR 4907 (Jan. 26, 2009).

1 President Obama Announces National Fuel Efficiency Policy, The White House, May 19, 2009. Available at:
http://www.whitehouse.gov/the_press_office/President-Obama-Announces-National-Fuel-Efficiency-Policy/ (last
accessed August 18, 2009). Remarks by the President on National Fuel Efficiency Standards, The White House,
May 19, 2009. Available at: http://www.whitehouse.gov/the press_office/Remarks-by-the-President-on-national-
fuel-efficiency-standards/ (Last accessed August 18, 2009).
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Chapter 1 Purpose and Need for the Proposed Action

also consistent with the Notice of Upcoming Joint Rulemaking signed by DOT and EPA on May 19 and
responds to the President’s January 26, 2009 memorandum on CAFE standards for model years 2011 and
beyond.*®

1.2.1 Building Blocks of the National Program

The National Program is both needed and possible because the relationship between improving
fuel economy and reducing CO; tailpipe emissions is a very direct and close one. The amount of those
CO, emissions is essentially constant per gallon combusted of a given type of fuel. Thus, the more fuel
efficient a vehicle is, the less fuel it burns to travel a given distance. The less fuel it burns, the less CO; it
emits in traveling that distance."* While there are emission control technologies that reduce the pollutants
(e.g., carbon monoxide) produced by imperfect combustion of fuel by capturing or destroying them, there
is no such technology for CO,. Further, while some of those pollutants can also be reduced by achieving
a more complete combustion of fuel, doing so only increases the tailpipe emissions of CO,. Thus, there is
a single pool of technologies for addressing these twin problems, i.e., those that reduce fuel consumption
and thereby reduce CO, emissions as well.

1.2.1.1 DOT's CAFE Program

In 1975, Congress enacted the Energy Policy and Conservation Act (EPCA), mandating that
NHTSA establish and implement a regulatory program for motor vehicle fuel economy to meet the
various facets of the need to conserve energy, including ones having energy independence and security,
environmental and foreign policy implications. Fuel economy gains since 1975, due both to the standards
and market factors, have resulted in saving billions of barrels of oil and avoiding billions of metric tons of
CO, emissions. In December 2007, Congress enacted the Energy Independence and Securities Act
(EISA), amending EPCA to require substantial, continuing increases in fuel economy standards.

The CAFE standards address most, but not all, of the real-world CO, emissions because EPCA
requires the use of 1975 passenger car test procedures under which vehicle air conditioners are not turned
on during fuel economy testing."® Fuel economy is determined by measuring the amount of CO, and
other carbon compounds emitted from the tailpipe, not by attempting to measure directly the amount of
fuel consumed during a vehicle test, a difficult task to accomplish with precision. The carbon content of
the test fuel™® is then used to calculate the amount of fuel that had to be consumed per mile in order to
produce that amount of CO,, Finally, that fuel consumption figure is converted into a miles-per-gallon
figure. CAFE standards also do not address the 5-8 percent of GHG emissions that are not CO,, i.e.,
nitrous oxide (N,0O), and methane (CHy,) as well as emissions of CO, and hydrofluorocarbons (HFCs)
related to operation of the air conditioning system.

1274 FR 24007 (May 22, 2009).

3 Available at: http://www.whitehouse.gov/the press_office/Presidential_Memorandum_Fuel _Economy/ (last
accessed on August 18, 2009)

1 Panel on Policy Implications of Greenhouse Warming, National Academy of Sciences, National Academy of
Engineering, Institute of Medicine, “Policy Implications of Greenhouse Warming: Mitigation, Adaptation, and the
Science Base,” National Academies Press, 1992. p. 287.

> EPCA does not require the use of 1975 test procedures for light trucks.

'® This is the method that EPA uses to determine compliance with NHTSA’s CAFE standards.
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Chapter 1 Purpose and Need for the Proposed Action

1.2.1.2 EPA’s Greenhouse Gas Standards for Light-duty Vehicles

Under the Clean Air Act EPA is responsible for addressing air pollutants from motor vehicles.
On April 2, 2007, the U.S. Supreme Court issued its opinion in Massachusetts v. EPA,*’ a case involving
a 2003 order of the Environmental Protection Agency (EPA) denying a petition for rulemaking to regulate
greenhouse gas emissions from motor vehicles under section 202(a) of the Clean Air Act (CAA).® The
Court held that greenhouse gases were air pollutants for purposes of the Clean Air Act and further held
that the Administrator must determine whether or not emissions from new motor vehicles cause or
contribute to air pollution which may reasonably be anticipated to endanger public health or welfare, or
whether the science is too uncertain to make a reasoned decision. The Court further ruled that, in making
these decisions, the EPA Administrator is required to follow the language of section 202(a) of the CAA.
The Court rejected the argument that EPA cannot regulate CO, from motor vehicles because to do so
would de facto tighten fuel economy standards, authority over which has been assigned by Congress to
DOT. The Court stated that “[b]Jut that DOT sets mileage standards in no way licenses EPA to shirk its
environmental responsibilities. EPA has been charged with protecting the public‘s ‘health’ and ‘welfare’,
a statutory obligation wholly independent of DOT’s mandate to promote energy efficiency.” The Court
concluded that “[t]he two obligations may overlap, but there is no reason to think the two agencies cannot
both administer their obligations and yet avoid inconsistency.” ** The Court remanded the case back to
the Agency for reconsideration in light of its findings. *°

EPA has since proposed to find that emissions of GHGs from new motor vehicles and motor
vehicle engines cause or contribute to air pollution that may reasonably be anticipated to endanger public
health and welfare.?! Today’s proposal represents the second phase of EPA’s response to the Supreme
Court’s decision.

1.2.1.3 California Air Resources Board Greenhouse Gas Program

In 2004, the California Air Resources Board approved standards for new light-duty vehicles,
which regulate the emission of not only CO,, but also other GHGs. Since then, thirteen states and the
District of Columbia, comprising approximately 40 percent of the light-duty vehicle market, have adopted
California’s standards. These standards apply to model years 2009 through 2016 and require reductions
in CO2 emissions for passenger cars and some light trucks of 323 g/mil in 2009 up to 205 g/mi in 2016
and 439 g/mi for light trucks in 2009 up to 332 g/mi in 2016. On June 30, 2009, EPA granted
California’s request for a waiver of preemption under the CAA.? The granting of the waiver permits
California and the other states to proceed with implementing the California emission standards.

1.2.2 Joint Proposal for a National Program
On May 19, 2009, the Department of Transportation and the Environmental Protection Agency

issued a Notice of Upcoming Joint Rulemaking to propose a strong and coordinated fuel economy and
greenhouse gas National Program for Model Year (MY) 2012-2016 light duty vehicles.

7549 U.S. 497 (2007).

18 68 FR 52922 (Sept. 8, 2003).

9549 U.S. at 531-32.

2 For further information on Massachusetts v. EPA see the July 30, 2008 Advance Notice of Proposed Rulemaking,
“Regulating Greenhouse Gas Emissions under the Clean Air Act”, 73 FR 44354 at 44397. There is a comprehensive
discussion of the litigation’s history, the Supreme Court’s findings, and subsequent actions undertaken by the Bush
Administration and the EPA from 2007-2008 in response to the Supreme Court remand.

1 74 FR 18886 (Apr. 24, 2009).

2274 FR 32744 (July 8, 2009).
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NHTSA and EPA are proposing a harmonized and coordinated National Program with the
following key elements:

1.2.2.1 Level of the Standards

NHTSA and EPA are proposing two separate sets of standards, each under its respective statutory
authorities. NHTSA is proposing CAFE standards for passenger cars and light trucks under 49 U.S.C. §
32902. These standards would require them to meet an estimated combined average fuel economy level
of 34.1 mpg in model year 2016. EPA is proposing national CO, emissions standards for light-duty
vehicles under section 202 (a) of the Clean Air Act. These standards would require these vehicles to meet
an estimated combined average emissions level of 250 grams/mile of CO; in model year 2016. The
proposed standards for both agencies begin with the 2012 model year, with standards increasing in
stringency through model year 2016. They represent a harmonized approach that will allow industry to
build a single national fleet that will satisfy both the GHG requirements under the CAA and CAFE
requirements under EPCA/EISA.

Given differences in their respective statutory authorities, however, the agencies’ proposed
standards include some important differences. Under the CO, fleet average standard proposed under
CAA section 202(a), EPA expects manufacturers to take advantage of the option to generate CO,-
equivalent credits by reducing emissions of hydrofluorocarbons (HFCs) and CO, through improvements
in their air conditioner systems. EPA accounted for these reductions in developing its proposed CO,
standard. EPCA does not allow vehicle manufacturers to use air conditioning credits in complying with
CAFE standards for passenger cars.”® CO,emissions due to air conditioning operation are not measured
by the test procedure mandated by statute for use in establishing and enforcing CAFE standards for
passenger cars. As a result, improvements in the efficiency of passenger car air conditioners would not be
considered as a possible control technology for purposes of CAFE.

These differences regarding the treatment of air conditioning improvements (related to CO, and
HFC reductions) affect the relative stringency of the EPA standard and NHTSA standard. The 250 grams
per mile of CO, equivalent emissions limit is equivalent to 35.5 mpg®* if the automotive industry were to
meet this CO, level all through fuel economy improvements. As a consequence of the prohibition against
NHTSA’s allowing credits for air conditioning improvements for purposes of passenger car CAFE
compliance, NHTSA is proposing fuel economy standards that are estimated to require a combined
(passenger car and light truck) average fuel economy level of 34.1 mpg by MY 2016.

1.2.2.2 Form of the Standards

In this rule, NHTSA and EPA are proposing attribute-based standards for passenger cars and light
trucks. NHTSA adopted an attribute standard based on vehicle footprint in its Reformed CAFE program
for light trucks for model years 2008-2011,% and recently extended this approach to passenger cars in the
CAFE rule for MY 2011 as required by EISA.?® Under an attribute-based standard, every vehicle model
has a performance target (fuel economy for the CAFE standards, and CO, g/mile for the GHG emissions
standards), the level of which depends on the vehicle’s attribute (for today’s proposal, footprint). The

%% There is no such statutory limitation with respect to light trucks.

2% The agencies are using a common conversion factor between fuel economy in units of miles per gallon and CO,
emissions in units of grams per mile. This conversion factor is 8,887 grams CO, per gallon gasoline fuel. Diesel
fuel has a conversion factor of 10,179 grams CO, per gallon diesel fuel though for the purposes of this calculation,
we are assuming 100% gasoline fuel.

%71 FR 17566 (Apr. 6, 2006).

%74 FR 14196 (Mar. 30, 2009).
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Chapter 1 Purpose and Need for the Proposed Action

manufacturers’ fleet average performance is determined by the production-weighed”’ average (for CAFE,
harmonic average) of those targets.

NHTSA and EPA are proposing vehicle footprint as the attribute for the CAFE and GHG
standards. Footprint is defined as a vehicle’s wheelbase multiplied by its track width — in other words,
the area enclosed by the points at which the wheels meet the ground. The agencies believe that the
footprint attribute is the most appropriate attribute on which to base the standards under consideration, as
discussed in the NPRM and in Chapter 2 of the draft joint TSD.

Under the proposed footprint-based standards, each manufacturer would have a CAFE and GHG
target unique to its fleet, depending on the footprints of the vehicle models produced by that
manufacturer. A manufacturer would have separate footprint-based standards for cars and for trucks.
Generally, larger vehicles (i.e., vehicles with larger footprints) would be subject to less stringent standards
(i.e., higher CO, grams/mile standards and lower CAFE standards) than smaller vehicles. This is because,
generally speaking, smaller vehicles are more capable of achieving higher standards than larger vehicles.
While a manufacturer’s fleet average standard could be estimated throughout the model year based on
projected production volume of its vehicle fleet, the standard to which the manufacturer must comply
would be based on its final model year production figures. A manufacturer’s calculation of fleet average
emissions at the end of the model year would thus be based on the production-weighted average
emissions of each model in its fleet.

In designing the footprint-based standards, the agencies built upon the footprint standard curves
for passenger cars and light trucks used in the CAFE rule for MY 2011.2 NHTSA and EPA worked
together to design car and truck footprint curves that followed from logistic curves used in that rule. The
agencies started by addressing two main concerns regarding the car curve. The first concern was that the
2011 car curve was relatively steep near the inflection point thus causing concern that small variations in
footprint could produce relatively large changes in fuel economy targets. A curve that was directionally
less steep would reduce the potential for gaming. The second issue was that the inflection point of the
logistic curve was not centered on the distribution of vehicle footprints across the industries’ fleet, thus
resulting in a flat (universal or unreformed) standard for over half the fleet. The proposed car curve has
been shifted and made less steep compared to the car curve adopted by NHTSA for 2011, such that it
better aligns the sloped region with higher production volume vehicle models. Finally, both the car and
truck curves are defined in terms of a constrained linear function for fuel consumption and, equivalently,
a piece-wise linear function for CO,. NHTSA and EPA include a full discussion of the development of
these curves in the joint TSD. In addition, a full discussion of the equations and coefficients that define
the curves proposed by each agency is included in section 111 of the NPRM for the CO, curves and section
IV of the NPRM for the mpg curves.

1.2.2.3 Program Flexibilities for Achieving Compliance

NHTSA and EPA are proposing standards that are intended to provide compliance flexibility to
manufacturers, especially in the early years of the program. This flexibility would be expected to provide
sufficient lead time to make necessary technological improvements and additions, and to reduce the
overall cost of the program without compromising overall environmental and fuel economy objectives.
The broad goal of harmonizing the NHTSA and EPA standards would include providing manufacturer
flexibilities in meeting the standards. The flexibility provisions the agencies jointly and separately
contemplated in developing the program include CAFE/CO, Credits Earned Based on Fleet Average

2" production for sale in the United States.
8 74 FR 14407-14409 (Mar. 30, 2009).
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Chapter 1 Purpose and Need for the Proposed Action

Performance, Air Conditioning Credits, Flex-Fuel and Alternative Fuel Vehicle Credits, Temporary Lead-
Time Allowance Alternative Standards (TLAAS), and Additional Potential Credit Opportunities. Some
of these flexibilities will be available to manufacturers in aiding compliance under both sets of standards,
but some flexibilities, such as the air conditioning credits and TLAAS, will only be available under the
EPA standard due to differences between the CAFE and CAA legal authorities.?®

1.2.2.4 Compliance

NHTSA and EPA propose a program that recognizes and replicates as closely as possible the
compliance protocols associated with the existing CAFE standards and CAA Tier 2 vehicle emission
standards. The certification, testing, reporting, and associated compliance activities could closely track
current practice and thus be familiar to manufacturers. EPA already oversees testing, collects and
processes test data, and performs calculations to determine compliance with both CAFE and CAA
standards. NHTSA determines compliance with the CAFE program, manages credits, issues letters of
noncompliance, and collects civil penalties from the manufacturers. In a coordinated approach,
compliance mechanisms for both programs would be consistent and non-duplicative.

Under NEPA a federal agency must analyze environmental impacts if the agency implements a
proposed action, provides funding for an action, or issues a permit for that action. Specifically, NEPA
directs that “to the fullest extent possible,” federal agencies proposing “major federal actions significantly
affecting the quality of the human environment” must prepare “a detailed statement” on the
environmental impacts of the proposed action (including alternatives to the proposed action). * To
inform its development of the new MY 2012-2016 CAFE standards required under EPCA, as amended by
EISA, NHTSA prepared this draft EIS to analyze and disclose the potential environmental impacts of a
proposed preferred alternative and other proposed alternative standards pursuant to CEQ NEPA
implementing regulations, DOT Order 5610.1C, and NHTSA regulations.** This EIS compares the
potential environmental impacts among alternatives, including a no action alternative. It also analyzes
direct, indirect, and cumulative impacts and discusses impacts in proportion to their significance.

Section 1501.6 of CEQ regulations emphasize agency cooperation early in the NEPA process and
allow a lead agency (in this case, NHTSA) to request the assistance of other agencies that either have
jurisdiction by law or have special expertise regarding issues considered in an EIS.* NHTSA invited
EPA to be a cooperating agency, pursuant to CEQ regulations, because of its special expertise in the areas
of climate change and air quality. On May 12, 2009, the EPA accepted NHTSA’s invitation and agreed
to become a cooperating agency.

EPA leads the nation's environmental science, research, education, and assessment efforts. The
mission of the EPA is to protect human health and the environment. EPA is legally required to comply
with the procedural requirements of NEPA for its research and development activities, facilities
construction, wastewater treatment construction grants under Title Il of the Clean Water Act (CWA),
EPA-issued National Pollutant Discharge Elimination System permits for new sources, and for certain
projects funded through EPA annual Appropriations Acts. However, EPA actions under the Clean Air
Act (CAA), including the EPA proposed vehicle greenhouse gas emission standards under the Joint
Rulemaking, are not subject to the requirements of NEPA. Pursuant to the National Fuel Efficiency
Policy announced by the President on May 19, 2009, NHTSA and EPA published their Notice of

% See the discussion of compliance flexibilities in Section 3.1.4.1 of the joint NHTSA-EPA NPRM.

%042 U.S.C. §4332.

%1 NEPA is codified at 42 U.S.C. §§ 4321-4347. CEQ NEPA implementing regulations are codified at 40 CFR Parts
1500-1508, and NHTSA’s NEPA implementing regulations are codified at 49 CFR Part 520.

%240 CFR § 1501.6.
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Chapter 1 Purpose and Need for the Proposed Action

Upcoming Joint Rulemaking to ensure a coordinated Federal Program on fuel economy and GHG
emissions for passenger cars, light duty trucks, and medium-duty passenger vehicles. In order to improve
the usefulness of the EIS for NHTSA decision makers and the public, EPA’s environmental analysis of its
proposed rulemaking is summarized and referenced within the appropriate sections of this EIS. *

1.3 PROPOSED ACTION

For this EIS, NHTSA’s Proposed Action is setting passenger car and light truck CAFE standards
for MY 2012 through 2016, in accordance with EPCA, as amended by EISA.

As mentioned above, in the joint NHTSA-EPA NPRM issued concurrently with this Draft EIS,
NHTSA and EPA are proposing coordinated and harmonized CAFE standards and vehicle greenhouse
gas emissions for passenger cars, light-duty trucks, and medium-duty passenger vehicles built in MY
2012 through 2016.

1.4 PURPOSE AND NEED

NEPA requires that a proposed action’s alternatives be developed based on the action’s purpose
and need. The purpose and need statement explains why the action is needed and the action’s intended
purpose, and serves as the basis for developing the range of alternatives to be considered in the NEPA
analysis.* In accordance with EPCA, as amended by EISA, one of the purposes of the Joint Rulemaking
action is to establish MY 2012-2016 CAFE standards at “the maximum feasible average fuel economy
level that the Secretary of Transportation decides the manufacturers can achieve in that model year.”*
The implication of this requirement is that it calls for exceeding the minimum requirement if the agency
determines that the manufacturers can achieve a higher level. When determining the level achievable by
the manufacturers, EPCA requires that the agency consider the four statutory factors of technological
feasibility, economic practicability, the effect of other motor vehicle standards of the Government on fuel
economy, and the need of the United States to conserve energy.*® In addition, the agency has the
authority to and traditionally does consider other relevant factors, such as the effect of the CAFE
standards on motor vehicle safety.’

* pursuant to the National Program announced by the President on May 19, 2009, EPA and NHTSA published their
Notice of Upcoming Joint Rulemaking to ensure a coordinated Federal program on GHG emissions and fuel
economy for passenger cars, light-duty trucks, and medium-duty passenger vehicles. NHTSA takes no position on
whether EPA’s proposed rule on GHG emissions could be considered a “connected action” under the Council on
Environmental Quality’s regulation at 40 CFR Section 1508.25. For the purposes of this EIS, however, NHTSA has
decided to treat EPA’s proposed rule as if it were a “connected action” under that regulation to improve the
usefulness of the EIS for NHTSA decision makers and the public. NHTSA is aware that Section 7(c) of the Energy
Supply and Environmental Coordination Act of 1974 (15 U.S.C. § 793(c)(1)) expressly exempts EPA action taken
under the Clean Air Act from NEPA’s requirements. NHTSA’s discussion in this EIS of EPA’s proposed GHG
regulation should not be construed to affect in any way the express NEPA exemption for action taken under the
Clean Air Act and places no obligation on EPA to comply with NEPA in promulgating its rule or taking any other
action covered by the exemption.

%40 CFR § 1502.13.

%49 U.S.C. § 32902(a).

% 49 U.S.C. §8 32902(a), 32902().

% See, e.g., Competitive Enterprise Inst. v. NHTSA, 956 F.2d 321, 322 (D.C. Cir. 1992) (citing Competitive
Enterprise Inst. v. NHTSA, 901 F.2d 107, 120 n.11 (D.C. Cir. 1990)); and 73 FR 24352, 24364 (May 2, 2008).
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Chapter 1 Purpose and Need for the Proposed Action

NHTSA has historically defined the aforementioned considerations as follows:®

« “Technological feasibility” refers to whether a particular method of improving fuel economy
can be available for commercial application in the model year for which a standard is being
established.

« “Economic practicability” refers to whether a standard is one within the financial capability
of the industry, but not so stringent as to lead to adverse economic consequences, such as
significant job losses or unreasonable elimination of consumer choice.

o “The effect of other motor vehicle standards of the Government on fuel economy,” involves
an analysis of the effects of compliance with emission,* safety, noise, or damageability
standards on fuel economy capability and thus on average fuel economy.

o “The need of the United States to conserve energy” means the consumer cost, national
balance of payments, environmental, and foreign policy implications of the Nation’s need for
large quantities of petroleum, especially imported petroleum.

NHTSA must establish separate standards for MY 2011-2020 passenger cars and light trucks,
subject to two principal requirements.”’ First, the standards are subject to a minimum requirement
regarding stringency: they must be set at levels high enough to ensure that the combined US passenger
car and light truck fleet achieves an average fuel economy level of not less than 35 mpg not later than MY
2020.** Second, as discussed above and at length in the March 2009 final rule establishing the MY 2011
CAFE standards, EPCA requires that the agency establish standards for all new passenger cars and light
trucks at the maximum feasible average fuel economy level that the Secretary decides the manufacturers
can achieve in that model year.*

Additionally, EPCA, as amended by EISA, requires that the CAFE standards for passenger cars
and light trucks increase ratably in each model year between MY 2011 and MY 2020. Standards must be
“based on one or more vehicle attributes related to fuel economy,” and “expressed in the form of a
mathematical function.” In any single rulemaking, standards may be established for not more than five
model years.**

NHTSA is also guided by President Obama’s memorandum to the Department of Transportation
(DOT) on January 26, 2009, as described in Section 1.1.

% 74 FR 14196 (Mar. 30, 2009).

¥ In the case of emission standards, this includes standards adopted by the Federal government and can include
standards adopted by the States as well, since in certain circumstances the Clean Air Act allows States to adopt and
enforce State standards different from the Federal ones.

%0 E1SA added the following additional requirements--

o Standards must be attribute-based and expressed in the form of a mathematical function. 49 U.S.C. §
32902(b)(3)(A).

o Standards for MY's 2011-2020 must “increase ratably” in each model year. 49 U.S.C. § 32902(b)(2)(C).
NHTSA interprets this requirement, in combination with the requirement to set the standards for each model
year at the level determined to be the maximum feasible level for that model year, to mean that the annual
increases should not be disproportionately large or small in relation to each other.

149 U.S.C. § 32902(b)(2)(A).

“249 U.S.C. § 32902(a).

49 U.S.C. § 32902(a)(3)(A).

49 U.S.C. §8 32902(b)(3)(A), 32902(b)(3)(B).
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Chapter 1 Purpose and Need for the Proposed Action

15 PUBLIC REVIEW AND COMMENT

On April 1, 2009, NHTSA published a Notice of Intent (NOI) to prepare an EIS for the MY
2012-2016 CAFE standards. The NOI described the statutory requirements for the standards, provided
initial information about the NEPA process, and initiated scoping® by requesting public input on the
scope of the environmental analysis to be conducted.”® Two important purposes of scoping are
identifying the substantial environmental issues that merit in-depth analysis in the EIS and identifying and
eliminating from detailed analysis the environmental issues that are not substantial and therefore require
only a brief discussion in the EIS.*” Scoping should “deemphasize insignificant issues, narrowing the
scope of the environmental impact statement process accordingly.”® Consistent with NEPA and its
implementing regulations, on April 2, 2009, NHTSA mailed the April 1 NOI to:

« 109 contacts at federal agencies having jurisdiction by law or special expertise with respect to
the environmental impacts involved, or authorized to develop and enforce environmental
standards, including other modes within DOT;

o The Governors of every state and U.S. territory;
e 65 organizations representing state and local governments;

« 599 Native American tribal organizations and academic centers that had issued reports on
climate change and tribal communities; and

e 265 contacts at other stakeholder organizations that NHTSA reasonably expected to be
interested in the NEPA analysis for the MY 2012-2016 CAFE standards, including auto
industry organizations, environmental organizations, and other organizations that had
expressed interest in prior CAFE rules.

NHTSA used its letters transmitting the April 1 NOI to develop a contact list for future notices
about the NEPA process for the MY 2012-2016 CAFE standards. For instance, NHTSA asked each
Governor to, “share [the] letter and the enclosed [NOI] with the appropriate environmental agencies and
other offices within your administration and with interested local jurisdictions and government
organizations within your State.” NHTSA further requested that each Governor ask their representative
to provide contact information for the state’s lead office on the CAFE EIS by returning a contact list form
to NHTSA or by sending NHTSA an e-mail containing the information requested on the form. NHTSA
asked federal agency contacts to share the NOI with other interested parties within their organizations and
to complete the contact list form. NHTSA asked contacts at other stakeholder organizations to let
NHTSA know whether they wished to remain on the agency’s NEPA contact list for the CAFE EIS by
returning a contact list form or sending NHTSA an e-mail containing the information requested on the
form. NHTSA indicated that organizations that did not return the form would be removed from the
NEPA contact list.

4 Scoping, as defined under NEPA, is an early and open process for determining the scope of issues to be addressed
in an EIS and for identifying the significant issues related to a proposed action. See 40 CFR 8§ 1501.7.

%® See Notice of Intent to Prepare an Environmental Impact Statement for New Corporate Average Fuel Economy
Standards, 74 FR 14857 (Apr. 1, 2009).

" 40 CFR 8§ 1500.4(g), 1501.7(a).

“8 40 CFR § 1500.4(g).
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Chapter 1 Purpose and Need for the Proposed Action

1.5.1 Agency Consultation

On May 5, 2009, NHTSA invited the EPA to become a cooperating agency with NHTSA in the
development of the EIS for the CAFE rulemaking for MY 2012-2016 passenger cars and light trucks in
accordance with 40 CFR § 1501.6 of the NEPA implanting regulations issued by CEQ. Under 40 CFR 8
1501.6, a federal agency which has special expertise with respect to any environmental issue which
should be addressed in the statement may be a cooperating agency upon request of the lead agency. In its
invitation letter, NHTSA suggested that EPA’s role in the development of the EIS could include the
following, as they relate to EPA’s areas of expertise:

e The significant issues to be analyzed in the EIS from a climate change and air quality
perspective.

o Assist NHTSA to “identify and eliminate from detailed study the issues which are not
significant or which have been covered by prior environmental review, (§ 1506.3), narrowing
the discussion of these issues in the statement to a brief presentation of why they will not
have a significant effect on the human environment or providing a reference to their coverage
elsewhere.” 40 CFR § 1501.7(a) (3).

« Participate in coordination meetings, as appropriate.
« Review and comment on the draft EIS and final EIS prior to publication.

On May 12, 2009 EPA accepted NHTSA’s invitation and agreed to become a cooperating
agency. EPA staff participated in technical discussions and reviewed and commented on draft sections
and the draft final version of the DEIS.

To comply with NEPA's requirements for agency consultation, on July 10, 2009, NHTSA mailed
consultation letters to the following federal agencies: Bureau of Land Management, Centers for Disease
Control and Prevention, Minerals Management Service, National Park Service, Advisory Council on
Historic Preservation, U.S. Forest Service, and U.S. Army Corps of Engineers. NHTSA is also currently
exploring its obligations under Section 7 of the Endangered Species Act with U.S. Fish and Wildlife
Service and National Oceanic and Atmospheric Administration Fisheries Service.

On July 30, 2009, NHTSA received a response from the Centers for Disease Control and
Prevention indicating that they are interested in consulting on this EIS.

1.5.2 Summary of Scoping Comments

NHTSA received seven responses to its scoping notice. Comments were provided by federal and
state agencies, one automobile trade association, one environmental advocacy group, and three
individuals. This section summarizes these scoping comments.

1.5.2.1 Federal Agencies

The United States Environmental Protection Agency (EPA) was the only federal agency that
provided scoping comments (Docket No. NHTSA-2009-0059-0005). EPA suggested that NHTSA
incorporate material from the October, 10 2008 Final EIS in a judicious manner, recommending that
NHTSA take into account areas where the earlier analysis is no longer applicable, including key baseline
assumptions, the social cost of carbon, and the predicted cost of fuel. Refer to Section 2 of this EIS for a
discussion of NHTSA’s current approach and assumptions. NHTSA notes that while some material from
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Chapter 1 Purpose and Need for the Proposed Action

the October 10, 2008 Final EIS may still be relevant and applicable to the current EIS, the present
document stands alone as a new analysis with a new consideration of all issues and impacts. EPA further
suggested that NHTSA be cautious when trying to incorporate future promulgated actions into the
cumulative impacts assessment, as this could prove to be highly speculative and not appropriate in the
current rapid flux of potential related legislative and regulatory action. Refer to Section 4.4.3
(Cumulative Climate Methodology) of this EIS for a discussion of the methodology used to analyze
cumulative impacts to climate. NHTSA notes that EPA’s scoping comment was submitted before EPA
received NHTSA'’s letter inviting EPA to become a cooperating agency on the EIS.

1.5.2.2 States

NHTSA received a letter from the Attorneys General of the States of California, Connecticut,
Massachusetts, New Mexico, and Oregon, the Secretary of the New Mexico Environment Department,
the Secretary of the Commonwealth of Pennsylvania Department of Environmental Protection, and the
Corporation Counsel of the City of New York (Docket No. NHTSA-2009-0059-0006).

The Attorneys General emphasized that rather than focusing on the effects of the rulemaking on
global climate change, NHTSA should explain how this rule is consistent with, and essential to, the
Nation’s efforts to address global warming. In this regard, they suggested that the 2008 EIS minimizes
the effects of the CAFE program on global climate change and does not analyze cumulative impacts
appropriately. Quoting the Ninth Circuit Court of Appeals, which stated in a 2007 ruling that “[a]ny
given rule setting a CAFE standard might have an ‘individually minor’ effect on the environment but
these rules are “collectively significant actions taking place over a period of time,’” they suggested that
the 2008 EIS failed to meet this standard, and instead, minimized the effect of the rulemaking by stating
that one set of CAFE rules by itself would have a negligible effect on global warming and public health
and welfare. Refer to Sections 4.1.2 (Temporal and Geographic Boundaries) and 4.4.4 (Climate
Cumulative Impacts) of this EIS, which discuss the temporal and geographic boundaries used for the
analysis and the cumulative impacts to climate analysis, respectively. NHTSA notes that the agency is
taking a fresh approach to placing its analysis in context of global climate change in this EIS.

The letter cites the EPA “Proposed Endangerment and Cause or Contribute Findings for
Greenhouse Gases Under Section 202(a) of the Clean Air Act,”* which states that while no single
greenhouse gas source category dominates on the global scale, many could be very significant
contributors. In particular, EPA states that motor vehicle source categories contribute 24 percent of total
U.S. greenhouse gas emissions, and that total U.S. greenhouse gas emissions make up about 18 percent of
the world’s greenhouse gas emissions. The Attorneys General concluded by stating that NHTSA should
put the CAFE rules in context by demonstrating their importance for reducing greenhouse gas emissions
and reducing global warming. The Attorneys General listed some ways to provide the proper context,
including: comparing carbon dioxide emission reductions with the overall emission reduction goals that
the President has endorsed (80 percent reduction by 2050); evaluating whether the automobile
manufacturing industry is doing its fair share to address global warming; and evaluating whether the rules
will help prevent us from reaching a “tipping point” beyond which cataclysmic damages occur due to
non-linear changes in the climate. Refer to Section 3.4 and 4.4 of this EIS, which discusses climate
change due to direct or indirect and cumulative impacts. The Attorneys General also suggested
evaluating whether new CAFE rules could constitute a “stabilization wedge.” Refer to Section 2.5
(Alternatives Considered but Not Analyzed in Detail) of this EIS for a discussion of alternatives not
included in the analysis and the reasons for their exclusion.

74 FR 18886, 18907 (Apr. 24, 2009).
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Chapter 1 Purpose and Need for the Proposed Action

The Attorneys General letter also incorporated by reference previous comments submitted to the
2008 EIS docket, including their 2008 scoping comments (Docket No. NHTSA-2008-0060-0007), 2008
DEIS comments (Docket No. NHTSA-2008-0060-0585), and 2008 Notice of Proposed Rulemaking
comments (Docket Nos. NHTSA-2008-0060-0585 (as an attachment to the 2008 DEIS comments) and
NHTSA-2008-0089-0524). Comments received on the MY 2011 rulemaking and MY 2011-2015 CAFE
EIS have been addressed in previous documents. NHTSA has re-examined all of these comments and has
taken them into consideration in the development of this EIS. NHTSA is taking a fresh approach to this
EIS. Thus, refer to the relevant sections of this EIS and the NPRM for MY 2012-2016 CAFE standards
for new discussions of these issues.

1.5.2.3 Automobile Trade Associations

NHTSA received a letter from the Alliance of Automobile Manufacturers (AAM) that provided
scoping comments (Docket No. NHTSA-2009-0059-0007). AAM commented that the rate of fuel
efficiency increase proposed by NHTSA — a 3- to 7-percent annual increase depending on the alternative
— is substantially greater than historical fuel efficiency increases of approximately 1 percent annually and
too stringent for manufacturers undergoing difficult economic times. AAM noted that achieving the
EISA mandated minimum fuel efficiency increases, which equate to an increase in fuel efficiency of 3
percent per year, represents a substantial challenge for manufacturers. Furthermore, AAM stated that the
most aggressive standards suggested by NHTSA would require an average annual light duty vehicle fuel
economy of over 50 mpg in approximately 10 years, which no individual vehicle produced on a large
scale can now achieve. These aggressive alternatives, AAM asserted, ignore the “economic
practicability” provisions of EPCA and its case law. AAM suggested that NHTSA should keep historical
rates of fuel efficiency change in mind when developing the alternatives in order to achieve a realistic
increase in fuel efficiency. Refer to Section 2 (Alternatives) of this EIS for a discussion of the different
alternatives selected for the analysis.

AAM further suggested that more reasonable alternatives can be constructed by focusing on
realistic variations of the 2020 MY endpoint under EISA, rather than incremental increases in average
annual fuel economy improvement. Specifically, AAM suggests that Alternative 2 (as described in
NHTSA’s April 1, 2009 NOI), could be redefined as improving fuel economy at a rate necessary to
achieve 35 mpg fleet average fuel economy in MY 2020; Alternative 3 could be defined as improving
fuel economy at a rate necessary to achieve a 36.75 mpg fleet average fuel economy in MY 2020; and
Alternative 4 could be defined as improving fuel economy at the rate necessary to achieve a 38.5 mpg
fuel economy in MY 2020. AAM noted that establishing a NEPA alternative based on a level of
stringency tied to a “least capable manufacturer” analysis would provide important information to
policymakers, especially for evaluating the effects of proposed standards on companies, which they
contended are least likely to succeed under the new standards. AAM also suggested using increases
based on only the reductions necessary to reach the MY 2020 endpoint under EISA. Refer to Section 2.5
(Alternatives Considered but Not Analyzed in Detail) of this EIS for a discussion of alternatives not
included in the analysis and the reasons for their exclusion.

AAM highlighted that NHTSA’s NEPA regulations require the agency to apply a “systematic,
interdisciplinary approach,”®® and that pursuant to this approach, NHTSA should consider a number of
factors resulting from CAFE increases, including the effects of the CAFE increases on local air quality —
specifically due to fleet turnover and rebound effects; the socioeconomic consequences of CAFE
increases, such as impacts on the quality of life for workers at companies, which would be adversely
affected by the regulations; and the effect of CAFE standards on ground-level ozone concentrations.

% 49 CFR § 520.23(a).
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Chapter 1 Purpose and Need for the Proposed Action

Lastly, AAM suggested that regulation of motor vehicle greenhouse gases will increase the price of
vehicles, thereby reducing fleet turnover and leading to increases in criteria pollutant emissions. They
recommended that the EIS should fully explore the relationship between fleet turnover, vehicle prices,
and the continued air quality improvements that are expected to result from an increase in CAFE
standards. Refer to Section 3.3.3 (Air Quality Impacts) for a discussion of the air quality impacts of
climate change. Refer to the NPRM for MY 2012-2016 CAFE standards for new discussions of the
updated Volpe model.

AAM also suggested that the EIS should only use studies that have undergone “rigorous scientific
peer review” and suggested that NHTSA should coordinate with EPA in choosing criteria to determine
which scientific studies to rely upon. NHTSA recognizes the importance of peer review in the validation
of scientific studies and analytic methods.® Refer to Section 4.1 for an explanation of the unique expert
and panel review process of climate change research in the scientific community. We also note above
that NHTSA is coordinating with EPA via the EPA’s role as a cooperating agency.

AAM incorporated by reference its comments submitted during the 2008 scoping period. In this
letter, AAM raised questions regarding the requirement for and appropriate scope of an EIS for the CAFE
rulemaking, the appropriate definition of the alternatives, and the scope of the cumulative effects analysis.
Refer to Chapter 1, Section 1.3.3, Summary of Scoping Comments and NHTSA’s Responses, in the 2008
FEIS for an explanation of how NHTSA addressed these concerns in the 2008 FEIS. NHTSA is taking a
fresh approach to this EIS. In this EIS, these comments are addressed in Chapters 1, 2, and 4.

AAM incorporated by reference its comments on the 2008 DEIS. These comments addressed the
requirement for and appropriate scope of an EIS for the CAFE rulemaking. AAM raised questions about
the VVolpe model, and pointed out that the fleet turnover effect may result in an increase in air pollutant
emissions. Please refer to Chapter 10, Responses to Public Comments, of the 2008 FEIS for complete
responses as to how NHTSA addressed AAM’s concerns in the 2008 FEIS. Refer to Chapters 1 and 2 in
this EIS for a new discussion of these issues.

1.5.2.4 Environmental Advocacy Groups

The Center for Biological Diversity (CBD) was the only environmental advocacy group to
provide scoping comments on the NOI to prepare an EIS (Docket No. NHTSA-2009-0059-0009).

In general, CBD stated that there is a need for fundamental changes to the process by which the
CAFE standards are developed in issuing a final rule that complies with EISA and EPCA. One such
change CBD recommended was to eliminate the use of the Volpe model. CBD suggested that NHTSA:
revise the definition of light trucks to more appropriately address their use as passenger cars; revise the
Volpe model to accurately incorporate the benefits of lower vehicle weight for vehicle safety and fuel
efficiency; revise the economic assumptions of the Volpe model to more accurately reflect the feasibility
of setting more aggressive standards; and develop an independent process to derive technology and
capacity estimates. Refer to Sections 2.2.1 (Volpe Model), Section 2.2.3 (Technology Assumptions), and
Section 2.2.4 (Economic Assumptions) of this EIS for a discussion of the Volpe Model and the
technology and economic assumptions used in the model. Refer to the NPRM for MY 2012-2016 CAFE
standards for more detailed discussions of the updated VVolpe model and the new assumptions.

*! See 74 FR 14857, 14861 (explaining that scoping comments will be most useful when supported by reference to
peer-reviewed scientific studies and reports).
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CBD maintained that limiting technology implementation to manufacturer “redesign” and
“refresh” cycles as done in previous EISs goes against the technology-forcing principle mandated by
EPCA. By not including a technology-forcing alternative, they contend that NHTSA artificially
constrains the range of alternatives analyzed in the EIS. In CBD’s opinion, these development cycles
should have no bearing on the considerations of technology implementation within the cost-benefit
analysis. On a similar note, CBD suggested that NHTSA’s “technology exhaustion” alternative, defined
by the criteria “whether a particular method of improving fuel economy can be available for commercial
application in the MY for which the standard is being established,” cannot substitute for consideration of
a technology-forcing alternative, because it does not include standards that may appear impossible today,
but which would force innovation as industry strives to meet a more challenging standard. NHTSA notes
that this EIS does not consider a technology exhaustion alternative. Refer to Section 2.5 (Alternatives
Considered but Not Analyzed in Detail) of this EIS for a discussion of other alternatives not included in
the analysis and the reasons for their exclusion. We again refer the reader to Sections 2.2.1 (Volpe
Model) and Section 2.2.3 (Technology Assumptions) of this EIS, and to the NPRM for MY 2012-2016
CAFE standards for discussions of the updated VVolpe model.

CBD suggested that the EIS must include a reasonable analysis of the combined impact of
NHTSA'’s rulemaking on U.S. transportation sector emissions overall, as well as U.S. emissions overall.
CBD recommended that NHTSA use the EIS to determine if the impact of the proposed rulemaking is
sufficient to ensure that the necessary emissions reductions from the U.S. transportation sector overall
will be achievable. CBD cited recent published reports that contend that it will be necessary to limit CO2
concentrations to 350 ppm to avoid climate catastrophe, CBD requested that a maximum 350 ppm
scenario should be included as an upper limit for defining the range of alternatives. CBD suggests using
the function in MAGGIC that controls future emissions so that atmospheric CO2 concentrations do not
exceed values ranging from 350 to 750 ppm. Refer to Section 3.4.2 (Affected Environment — Climate) of
this EIS for a discussion of U.S. and global GHG emissions trends. Refer to Section 3.4.4.1
(Environmental Consequences — Greenhouse Gas Emissions) for a discussion of the effect of the
proposed CAFE standards and the alternatives on GHG emissions. Refer to Section 4.4.3.3 (Global
Emissions Scenarios) for a discussion of reasonably foreseeable global emissions scenarios in the
cumulative effects analysis.

Lastly, CBD contended that NHTSA must initiate consultation with the U.S. Fish and Wildlife
Service and National Marine Fisheries Service on the impact of the greenhouse gas and other air
pollutants on listed species. Specifically, CBD stated that NHTSA must further examine the impact of its
action on species listed as threatened or endangered under the Endangered Species Act (ESA) pursuant to
both Section 7 of that law and the National Environmental Policy Act. NHTSA is taking a fresh look at
Section 7 consultations under the ESA for the MY 2012-2016 CAFE rulemaking. We are currently
exploring our obligations under the ESA and welcome comments from the public regarding this issue.

1.5.2.5 Individuals

Three individuals provided scoping comments on the proposed rulemaking: Jean Public
(NHTSA-2009-0059-0002), Michael Gordon (NHTSA-2009-0059-0003), and James Adcock (NHTSA-
2009-0059-0004).

Jean Public suggested that NHTSA raise standards to 100 mpg. Refer to Section 2.5
(Alternatives Considered but Not Analyzed in Detail) of this EIS for a discussion of other alternatives not
included in the analysis and the reasons for their exclusion.
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Michael Gordon stated his strong opposition to increasing CAFE standards, suggesting that
CAFE standards should be controlled by consumer demand alone. Refer to Section 1.3 (Purpose and
Need) of this EIS for a discussion of why CAFE standards must be increased.

James Adcock suggested that due to the rapidly changing world and unknown future events,
NHTSA should consider issuing standards fewer years at a time to allow itself flexibility to readdress fuel
economy standards. Refer to Section 1.3 (Purpose and Need) of this EIS for a discussion of why the
specific timescale implemented was chosen. He also suggested that NHTSA increase its fuel economy
projections based on the leverage that the current Administration has to impress change upon automobile
manufacturers. Refer to the NPRM for a discussion of the current vehicle market.

Mr. Adcock stated that the Volpe Model source code and output results should be published so
that the public can determine if any errors exist. NHTSA published the VVolpe Model source code and
output results. Refer to NHTSA’s website (www.nhtsa.gov) or the docket (NHTSA-2009-0059) for a
publication of the Volpe Model source code and output results.

Mr. Adcock contended that, contrary to the “footprint” model used by NHTSA, safety can be
assured largely independent of fuel economy. He further highlighted techniques like sobriety checkpoints
and enhanced traffic enforcement that can achieve safety improvements and help eliminate the perceived
“size-based safety need” for large vehicles. Refer to Section 3.5.4 (Safety and Other Impacts to Human
Health) of this EIS and Section 1V.G.6 of the NPRM for MY 2012-2016 CAFE standards for a discussion
of the safety impacts of the proposed action and alternatives.

Mr. Adcock commented on a number of the assumptions used in the 2008 EIS. He recommended
that NHTSA indicate what discount rate is being utilized and why. Regarding gas price estimates, Mr.
Adcock suggested that NHTSA use futures markets for oil and gas and up-to-date prices rather than
relying on EIA estimates of future gas prices. Mr. Adcock also stated that a backstop may be necessary to
combat large fluctuations in fuel economy year to year due to changes in fuel costs and individuals
involved in the auto market. Furthermore, he recommended that NHTSA consider the global costs of
carbon dioxide externalities instead of just the domestic costs. Similarly, he claimed that NHTSA should
assume that carbon dioxide reductions in the United States will be matched by carbon dioxide reductions
in other nations. Refer to Sections 2.2.1 (\Volpe Model), Section 2.2.3 (Technology Assumptions), and
Section 2.2.4 (Economic Assumptions) of this EIS for a discussion of the VVolpe Model and the
technology and economic assumptions used in the model.

Mr. Adcock also suggested that NHTSA allow an alternative certification path for vehicles in the
U.S., accept European Community vehicle certification standards, and permit the importation of higher
fuel efficiency European cars. The Vehicle Safety Act that mandates NHTSA set motor vehicle safety
standards that are practicable, meet the need for motor vehicle safety, and are stated in objective terms.>
NHTSA has done so. While NHTSA appreciates the commenter’s suggestion, it is unable, pursuant to its
statutory authority, to accept imported vehicles that do not comply with applicable federal motor vehicle
safety standards.”® NHTSA believes that the federal motor vehicle safety standards incorporate the
appropriate balance between the codified statutory considerations and that adoption of the European
Community standards would be in contravention of Congressional mandate.

%249 U.S.C. 30111. The Secretary has delegated authority for these standards to the National Highway Traffic
Safety Administration (NHTSA). See 49 CFR 1.50.
%% See 49 U.S.C. 30112 (prohibiting the importation of vehicles that do not comply with applicable standards).
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Chapter 1 Purpose and Need for the Proposed Action

Mr. Adcock also suggested that NHTSA change its current approach and consider use of a de-
powered “environmental” mode to increase fuel efficiency. He stated that NHTSA should also
acknowledge that U.S. demand has shifted to smaller, more efficient vehicles. Refer to the NPRM for a
discussion of the market demand for fuel efficient vehicles.

1.5.3 Next Steps in the NEPA Process and CAFE Rulemaking

This draft EIS is being published concurrently with the notice of Proposed Rulemaking to
Establish Light-Duty Vehicle Greenhouse Gas Emission Standards and Corporate Average Fuel Economy
Standards issued jointly by NHTSA and EPA. The draft EIS is being circulated for public review and
will have a public comment period. Public hearings, where interested parties can present oral testimony,
will be announced in the Federal Register and through NHTSA’s contact list for the EIS. Individuals
may also submit their written comments, identified by the docket number, NHTSA-2009-0059, by any of
the following methods:

o Federal eRulemaking Portal: Go to http://www.regulations.gov. Follow the instructions for
submitting comments on the electronic docket site by clicking on “Help” or “FAQ.”

« Mail: Docket Management Facility, M-30, U.S. Department of Transportation, 1200 New
Jersey Avenue SE, West Building, Ground Floor, Room W12-140, Washington, D.C. 20590.

o Hand Delivery: 1200 New Jersey Avenue SE, West Building Ground Floor, Room W12-140,
between 9 a.m. and 5 p.m. Eastern Time, Monday through Friday, except federal holidays.

o Fax: 202-493-2251.

The FEIS is expected to be released in early 2010. The FEIS will address comments received on
the draft EIS. No sooner than 30 days after the availability of the FEIS is announced in the Federal
Register by EPA, NHTSA will publish a final rulemaking by NHTSA and EPA and a Record of Decision.
The Record of Decision will state and explain NHTSA’s decision.
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Chapter 2 Proposed Action and Alternatives
2.1 INTRODUCTION

The National Environmental Policy Act' (NEPA) requires an agency to compare the
environmental impacts of its proposed action and alternatives. An agency must rigorously explore and
objectively evaluate all reasonable alternatives, including a No Action Alternative. For alternatives an
agency eliminates from detailed study, the agency must “briefly discuss the reasons for their having been
eliminated.”® The purpose of and need for the agency’s action provides the foundation for determining
the range of reasonable alternatives to be considered in its NEPA analysis.

For this EIS, the National Highway Traffic Safety Administration (NHTSA) Proposed Action is
to set passenger-car and light-truck Corporate Average Fuel Economy (CAFE) standards for model years
(MY) 2012-2016 in accordance with the Energy Policy and Conservation Act (EPCA), as amended by the
Energy Independence and Security Act (EISA). In developing the new proposed MY 2012-2016 CAFE
standards and possible alternatives, NHTSA considered the four EPCA factors that guide the agency’s
determination of “maximum feasible” standards:

Technological feasibility;

Economic practicability;

The effect of other standards of the Government on fuel economy; and
The need of the Nation to conserve energy.’

In addition, NHTSA considered relevant environmental and safety factors.® For instance,
NHTSA has placed monetary values on environmental externalities, including the benefits of reductions
in carbon dioxide (CO,) emissions. The NEPA analysis presented in the Environmental Impact Statement
(EIS) informs the agency’s action in setting CAFE standards. During the standard-setting process,
NHTSA consults with the U.S. Department of Energy (DOE) and the Environmental Protection Agency
(EPA) regarding a variety of matters as required by EPCA. NHTSA also is guided by President Obama’s
memorandum to the U.S. Department of Transportation (DOT) on January 26, 2009, and the
NHTSA/EPA Joint Rulemaking announced on May 19, 2009, as described in Chapter 1.

2.2 STANDARDS-SETTING

In developing the proposed MY 2012-16 standards, the agency developed and considered a wide
variety of alternatives. NHTSA took a new approach to defining alternatives as compared to the most
recent prior CAFE rulemaking. In the NOI, in response to comments received in the last round of
rulemaking, NHTSA selected a range of candidate stringencies that increased annually, on average, 3
percent to 7 percent. That same approach was carried over to this DEIS, to the NPRM, and to the

! 42 United States Code (U.S.C.) § 4332(2)(C). NEPA is codified at 42 U.S.C. § 4321, et seq.

2 40 Code of Federal Regulations (CFR) §§ 1502.14(a), (d).

% 40 CFR § 1502.13. See Vermont Yankee Nuclear Power Corp. v. Natural Res. Def. Council, 435 U.S. 519, 551
(1978); City of Alexandria v. Slater, 198 F.3d 862, 867-69 (D.C. Cir. 1999), cert. denied sub nom., 531 U.S. 820
(2000).

49 U.S.C. § 32902(f).

® As mentioned in Chapter 1, NHTSA interprets the statutory factors as including environmental issues and
permitting the consideration of other relevant societal issues, such as safety. See, e.g., Competitive Enterprise Inst.
v. NHTSA, 956 F.2d 321, 322 (D.C. Cir. 1992) (citing Competitive Enterprise Inst. v. NHTSA, 901 F.2d 107, 120
n.11 (D.C. Cir. 1990)); and 73 FR 24352, 24364 (May 2, 2008).
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Chapter 2 Proposed Action and Alternatives

accompanying PRIA. The majority of the alternatives considered by the agency are defined as average
percentage increases in stringency — 3 percent per year, 4 percent per year, 5 percent per year, and so on.
NHTSA believes that this approach more clearly communicates the level of stringency of each alternative
and is more intuitive than alternatives defined in terms of different cost-benefit ratios, and still allows us
to identify alternatives that represent different ways to balance NHTSA’s statutory requirements under
EPCA/EISA.

In the NOI, we noted that each of the listed alternatives represents, in part, a different way in
which NHTSA could conceivably balance conflicting policies and considerations in setting the standards.
We were mindful that the agency would need to weigh and balance many factors, such as the
technological feasibility, economic practicability, including lead-time considerations for the introduction
of technologies and impacts on the auto industry, the impacts of the standards on fuel savings and CO;
emissions, fuel savings by consumers; as well as other relevant factors such as safety. For example, the
7-Percent Alternative, the most stringent alternative, weighs energy conservation and climate change
considerations more heavily and technological feasibility and economic practicability less heavily. In
contrast, the 3-Percent Alternative, the least stringent alternative, places more weight on technological
feasibility and economic practicability. We recognized that the “feasibility” of the alternatives also may
reflect differences and uncertainties in the way in which key economic (e.g., the price of fuel and the
social cost of carbon) and technological inputs could be assessed and estimated or valued.

After working with EPA in thoroughly reviewing and in some cases reassessing the effectiveness
and costs of technologies, most of which are already being incorporated in at least some vehicles, market
forecasts and economic assumptions, we used the VVolpe model extensively to assess the technologies that
the manufacturers could apply in order to comply with each of the alternatives. This permitted us to
assess the variety, amount and cost of the technologies that could be needed to enable the manufacturers
to comply with each of the alternatives. NHTSA estimated how the application of these and other
technologies could increase vehicle costs. The following sections describe the VVolpe model and the
inputs to the Volpe model, to help the reader gain an overview of the analytical pieces and tools used in
the agency’s analysis of alternatives.

2.2.1 Volpe Model

Since 2002, NHTSA has employed, as part of its analysis, a modeling system developed
specifically to assist NHTSA with applying technologies to thousands of vehicles and developing
estimates of the costs and benefits of potential CAFE standards. The CAFE Compliance and Effects
Modeling System, developed by the DOT Volpe National Transportation Systems Center and commonly
referred to as “the Volpe model,” enables the agency to efficiently, systematically, and reproducibly
evaluate many more regulatory options, including attribute-based CAFE standards required by EISA, than
were previously possible, and to do so much more quickly. Generally speaking, the model assumes that
manufacturers apply the most cost-effective technologies first, and as more stringent fuel economy
standards are evaluated, the model recognizes that manufacturers must apply less cost-effective
technologies. The model then compares the discounted present value of costs and benefits for any
specific CAFE standard.

Model documentation, publicly available in the rulemaking docket and on NHTSA’s website,
explains how the model is installed, how the model inputs and outputs are structured, and how the model
is used. The model can be used on any Windows-based personal computer with Microsoft Office 2003
and the Microsoft .NET framework installed (the latter available without charge from Microsoft). The
executable version of the model, with all of its codes and accompanying demonstration files, is also
available on NHTSA’s website for public download. The current version of the model was developed
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Chapter 2 Proposed Action and Alternatives

using Microsoft Development Environment 2003, and every line of computer code (primarily in C*.NET)
has been made available to individuals who have requested the code.

The Volpe model requires the following types of input information: (1) a forecast of the future
vehicle market; (2) estimates of the availability, applicability, and incremental effectiveness and cost of
fuel-saving technologies; (3) estimates of vehicle survival and mileage accumulation patterns, the
rebound effect, future fuel prices, the “social cost of carbon,” and many other economic factors; (4) fuel
characteristics and vehicular emissions rates; and (5) coefficients defining the shape and level of CAFE
curves to be examined. The model is a tool that the agency uses for analysis: it makes no a priori
assumptions regarding inputs such as fuel prices and available technology, and does not dictate the form
or stringency of the CAFE standards to be examined. The agency makes those selections based on the
best available information and data.

Using inputs selected by the agency, NHTSA projects a set of technologies each manufacturer
could apply in attempting to comply with the various levels of potential CAFE standards to be examined.
The model then estimates the costs associated with this additional technology utilization, as well as
accompanying changes in travel demand, fuel consumption, fuel outlays, emissions, and economic
externalities related to petroleum consumption and other factors.

Normally, the Volpe model uses technologies available on vehicles in the current year. For
example, when modeling MY 2014, only vehicles with technologies “enabled” in MY 2014 would be
candidates for technology application. One of the updates to the model for the current rulemaking is the
addition of a “multi-year planning” capability, developed in response to comments to prior CAFE
rulemakings. When run in multi-year mode, the model is allowed to “look back” to earlier years when a
technology was enabled on any vehicles but not used, and consider “back-dating” the application of that
technology when calculating the effective cost. Thus, if the model did not apply an enabled technology in
either MY 2012 or MY 2013, then that technology remains available for multi-year application in MY
2014. Multi-year mode is anticipated to be most useful in situations where the model finds that a
manufacturer is able to reach compliance in earlier years of the modeling period (e.g., MY 2012) but is
challenged to reach compliance in later years (e.g., MY 2014). In these cases, the model can go back to
the earlier year and over-comply in order to make compliance in the later year easier to achieve.

Recognizing the uncertainty inherent in many of the underlying estimates in the model, NHTSA
has used the Volpe model to conduct both sensitivity analyses, by changing one factor at a time, and a
probabilistic uncertainty analysis (a Monte Carlo analysis that allows simultaneous variation in these
factors) to examine how key measures (e.g., mpg levels of the standard, total costs, and total benefits)
vary in response to change in these factors. This type of analysis is used to estimate the uncertainty of the
costs and benefits of a given set of CAFE standards.

The model can also be used to fit coefficients defining an attribute-based standard, and to
estimate the stringency that (a) generates a specified average required CAFE level, (b) maximizes net
benefits to society, (c) achieves a specified stringency at which total costs equal total benefits, or (d)
results in a specified total incremental cost, etc. The agency uses this information from the VVolpe model
as a tool to assist in setting standards. For additional discussions of the VVolpe model and its inputs, see
the accompanying Notice of Proposed Rulemaking (NPRM) for MY 2012-2016 CAFE standards
(included in the docket for this DEIS), NHTSA’s Preliminary Regulatory Impact Analysis (PRIA) (see
Appendix D), and the NHTSA-U.S. Environmental Protection Agency (EPA) joint technical support
document (included in the docket for this DEIS).

Although NHTSA has used the Volpe model as a tool to inform its consideration of potential
CAFE standards, the Volpe model, alone, does not determine the CAFE standards NHTSA will propose
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Chapter 2 Proposed Action and Alternatives

or promulgate as final regulations. NHTSA considers the results of analyses conducted using the VVolpe
model and external analyses, including assessments of greenhouse gases and air pollution emissions, and
technologies that may be available in the long term. NHTSA also considers whether the standards could
expedite the introduction of new technologies into the market, and the extent to which changes in vehicle
prices and fuel economy might affect vehicle production and sales. Using all of this information, the
agency considers the governing statutory factors, along with environmental issues and other relevant
societal issues, such as safety, and promulgates the maximum feasible standards based on its best
judgment on how to balance these factors.

2.2.2 Vehicle Market Forecast

To determine what levels of stringency are feasible in future model years, the agencies must
project what vehicles and technologies will exist in those model years, and then evaluate what
technologies can feasibly be applied to those vehicles to raise their fuel economy and lower their CO,
emissions. The agencies, therefore, establish a baseline vehicle fleet representing those vehicles, based on
the best available information and a reasonable balancing of various policy concerns, against which they
can analyze potential future levels of stringency and their costs and benefits.

NHTSA has historically based its analysis of potential new CAFE standards on detailed product
plans the agency has requested from manufacturers planning to produce light vehicles for sale in the
United States. For this rulemaking, and as explained in the Technical Support Document (TSD) prepared
jointly by NHTSA and EPA, both agencies used a baseline vehicle fleet constructed beginning with
CAFE certification data for the 2008 model year, the most recent for which final data is currently
available from manufacturers. This data was used as the source for MY 2008 production volumes and
some vehicle engineering characteristics, such fuel economy ratings, engine sizes, numbers of cylinders,
and transmission types.

Some information important for analyzing new CAFE standards is not contained in the CAFE
certification data. EPA staff, in consultation with NHTSA staff, estimated vehicle wheelbase and track
widths using data from Motortrend.com and Edmunds.com. This information is necessary for estimating
vehicle footprint, which is required for the analysis of footprint-based standards. Considerable additional
information regarding vehicle engineering characteristics is also important for estimating the potential to
add new technologies in response to new CAFE standards. In general, such information helps to avoid
“adding” technologies to vehicles that already have the same or a more advanced technology. Examples
include valvetrain configuration (e.g., overhead valve configuration [OHV], single overhead cam
[SOHC], double overhead cam [DOHC]), presence of cylinder deactivation, and fuel delivery (e.g.,
stoichiometric gasoline direct injection [SGDI]). To the extent that such engineering characteristics were
not available in certification data, EPA staff relied on data published by Ward’s Automotive,
supplementing this with information from internet sites such as Motortrend.com and Edmunds.com.
NHTSA staff also added some more detailed engineering characteristics (e.g., type of variable valve
timing) using data available from ALLDATA® Online. Combined with the certification data, all of this
information yielded a MY 2008 baseline vehicle fleet.

After the baseline was created the next step was to project the sales volumes for 2011-2016 model
years. The agencies used projected-car and truck-volumes for this period from the Energy Information
Administration (EIA) 2009 Annual Energy Outlook (AEO) (EIA 2009).° However, AEO projects sales

® The agencies have also used fuel price forecasts from AEO 2009. Both agencies regard AEO a credible source not
only of such forecasts, but also of many underlying forecasts, including forecasts of the size the future light vehicle
market.
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only at the car and truck level, not at the manufacturer and model-specific level, which are needed in
order to estimate the effects new standards will have on individual manufacturers. Therefore, EPA
purchased and shared with NHTSA data from CSM-Worldwide and used their projections of the number
of vehicles of each type predicted to be sold by manufacturers in 2011-2015.” This provided the year-by-
year percentages of cars and trucks sold by each manufacturer as well as the percentages of each vehicle
segment. Although it was, therefore, necessary to assume the same manufacturer and segment shares in
2016 as in 2015, 2016 estimates from CSM should be available for the final rule. Using these
percentages normalized to the AEO projected volumes then provided the manufacturer-specific market
share and model-specific sales for model years 2011-2016.

The processes for constructing the MY 2008 baseline vehicle fleet and subsequently adjusting
sales volumes to construct the MY 2011-2016 baseline vehicle fleet are presented in detail in the
Technical Support Document. For a detailed discussion of this issue, see Chapter 1 of the TSD prepared
jointly by NHTSA and EPA. For a detailed discussion of NHTSA’s historical prior product plan
approach and the current baseline vehicle fleet approach used by NHTSA and EPA for this rulemaking,
including, but not limited to, the differences, advantages and disadvantages between the two approaches,
see Section 11.B.3 of the NPRM.

2.2.3 Technology Assumptions

The analysis of costs and benefits employed in the Volpe model reflects NHTSA’s assessment of
a broad range of technologies that can be applied to passenger cars and light trucks. In the agency’s
rulemakings covering light truck CAFE standards for MY 2005-2007 and MY 2008-2011, the agency
relied on the 2002 National Academy of Sciences’ report Effectiveness and Impact of Corporate Average
Fuel Economy Standards for estimating potential fuel economy benefits and associated retail costs of
applying combinations of technologies (NRC 2002). In developing its final rule adopting CAFE
standards for MY 2011, NHTSA reviewed manufacturers’ technology data and comments it received on
its fuel saving technologies, and conducted its own independent analysis which involved hiring an
international engineering consulting firm that specializes in automotive engineering, and that was used by
EPA ingdeveloping its advance NPRM to regulate greenhouse gas emissions under the Clean Air Act
(CAA).

In the MY 2011 CAFE final rule, as requested by the President in his January 2009
memorandum, NHTSA also stated that it would continue to review these technology assumptions and the
methodologies used to derive the costs and effectiveness values, in order to improve its assumptions. For
the MY 2012-2016 rulemaking, NHTSA worked with EPA to revise and update a common list of fuel-
saving technology cost and effectiveness numbers. EPA is also using this list of fuel-saving technologies
in its model for development of proposed CO, standards in the joint NPRM. The revised technology
assumptions — that is, estimates of the availability, applicability, cost, and effectiveness of fuel-saving
technologies, and the order in which the technologies are applied — are described in greater detail in the
NHTSA-EPA joint technical support document (available in the docket for this DEIS) and in NHTSA’s
Regulatory Impact Analysis (RIA) (see Appendix D).

" EPA also considered other sources of similar information, such as J.D. Powers, and concluded that CSM was better
able to provide forecasts at the requisite level of detail for most of the model years of interest.

8 See NHTSA, Average Fuel Economy Standards Passenger Cars and Light Trucks Model Year 2011, 74 FR 14196,

14233-14300 (Mar. 30, 2009); Environmental Protection Agency, Regulating Greenhouse Gas Emissions Under the

Clean Air Act, Proposed Rule, 73 FR 44354 (Jul. 30, 2008).
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Chapter 2 Proposed Action and Alternatives

The technologies considered by the model are briefly described below, under the five broad
categories of engine, transmission, vehicle, electrification/accessory, and hybrid technologies.

Types of engine technologies that were considered under the benefit-cost analysis include the

following:

Low-friction lubricants — low viscosity and advanced low friction lubricants oils are now
available with improved performance and better lubrication.

Reduction of engine friction losses — can be achieved through low-tension piston rings, roller
cam followers, improved material coatings, more optimal thermal management, piston
surface treatments, and other improvements in the design of engine components and
subsystems that improve engine operation.

Conversion to dual overhead cam with dual cam phasing — as applied to overhead valves
designed to increase the air flow with more than two valves per cylinder and reduce pumping
losses.

Cylinder deactivation — deactivates the intake and exhaust valves and prevents fuel injection
into some cylinders during light-load operation. The engine runs temporarily as though it
were a smaller engine, which substantially reduces pumping losses.

Variable valve timing — alters the timing of the intake valve, exhaust valve, or both, primarily
to reduce pumping losses, increase specific power, and control residual gases.

Discrete variable valve lift — increases efficiency by optimizing air flow over a broader range
of engine operation, which reduces pumping losses. Accomplished by controlled switching
between two or more cam profile lobe heights.

Continuous variable valve lift —is an electromechanically controlled system in which valve
timing is changed as lift height is controlled. This yields a wide range of performance
optimization and volumetric efficiency, including enabling the engine to be valve throttled.

Stoichiometric gasoline direct-injection technology — injects fuel at high pressure directly into
the combustion chamber to improve cooling of the air/fuel charge within the cylinder, which
allows for higher compression ratios and increased thermodynamic efficiency.

Combustion restart — can be used in conjunction with gasoline direct-injection systems to
enable idle-off or start-stop functionality. Similar to other start-stop technologies, additional
enablers, such as electric power steering, accessory drive components, and auxiliary oil
pump, might be required.

Turbocharging and downsizing — increases the available airflow and specific power level,
allowing a reduced engine size while maintaining performance. This reduces pumping losses
at lighter loads in comparison to a larger engine.

Exhaust-gas recirculation boost — increases the exhaust-gas recirculation used in the
combustion process to increase thermal efficiency and reduce pumping losses.

Diesel engines — have several characteristics that give superior fuel efficiency, including
reduced pumping losses due to lack of (or greatly reduced) throttling, and a combustion cycle
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that operates at a higher compression ratio, with a very lean air/fuel mixture, relative to an
equivalent-performance gasoline engine. This technology requires additional enablers, such
as NOy trap catalyst after-treatment or selective catalytic reduction NO, after-treatment.

Types of transmission technologies considered include:

Improved automatic transmission controls — optimizes shift schedule to maximize fuel
efficiency under wide ranging conditions, and minimizes losses associated with torque
converter slip through lock-up or modulation.

Six-, seven-, and eight-speed automatic transmissions — the gear ratio spacing and
transmission ratio are optimized for a broader range of engine operating conditions.

Dual clutch or automated shift manual transmissions — are similar to manual transmissions,
but the vehicle controls shifting and launch functions. A dual-clutch automated shift manual
transmission uses separate clutches for even-numbered and odd-numbered gears, so the next
expected gear is pre-selected, which allows for faster and smoother shifting.

Continuously variable transmission — commonly uses V-shaped pulleys connected by a metal
belt rather than gears to provide ratios for operation. Unlike manual and automatic
transmissions with fixed transmission ratios, continuously variable transmissions can provide
fully variable transmission ratios with an infinite number of gears, enabling finer optimization
of transmission torque multiplication under different operating conditions so that the engine
can operate at higher efficiency.

Manual 6-speed transmission —offers an additional gear ratio, often with a higher overdrive
gear ratio, than a 5-speed manual transmission.

Types of vehicle technologies considered include:

Low-rolling-resistance tires — have characteristics that reduce frictional losses associated
with the energy dissipated in the deformation of the tires under load, therefore improving fuel
economy and reducing CO, emissions.

Low-drag brakes — reduce the sliding friction of disc brake pads on rotors when the brakes
are not engaged because the brake pads are pulled away from the rotors.

Front or secondary axle disconnect for four-wheel drive systems — provides a torque
distribution disconnect between front and rear axles when torque is not required for the non-
driving axle. This results in the reduction of associated parasitic energy losses.

Aerodynamic drag reduction — is achieved by changing vehicle shape or reducing frontal
area, including skirts, air dams, underbody covers, and more aerodynamic side view mirrors.

Mass reduction and material substitution — Mass reduction encompasses a variety of
techniques ranging from improved design and better component integration to application of
lighter and higher-strength materials. Mass reduction is further compounded by reductions in
engine power and ancillary systems (transmission, steering, brakes, suspension, etc.).
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Chapter 2 Proposed Action and Alternatives

Types of electrification/accessory and hybrid technologies considered include:

Electric power steering (EPS) — is an electrically assisted steering system that has advantages
over traditional hydraulic power steering because it replaces a continuously operated
hydraulic pump, thereby reducing parasitic losses from the accessory drive.

Improved accessories (IACC) — may include high efficiency alternators, electrically driven
(i.e., on-demand) water pumps and cooling fans. This excludes other electrical accessories
such as electric oil pumps and electrically driven air conditioner compressors.

Air Conditioner Systems — These technologies include improved hoses, connectors and seals
for leakage control. They also include improved compressors, expansion valves, heat
exchangers and the control of these components for the purposes of improving tailpipe CO,
emissions as a result of air conditioning use. These technologies are covered separately in
the EPA RIA.

12-volt micro-hybrid (MHEV) — also known as idle-stop or start stop and commonly
implemented as a 12-volt belt-driven integrated starter-generator, this is the most basic hybrid
system that facilitates idle-stop capability. Along with other enablers, this system replaces a
common alternator with a belt-driven enhanced power starter-alternator, and a revised
accessory drive system.

Higher Voltage Stop-Start/Belt Integrated Starter Generator (BISG) — provides idle-stop
capability and uses a high voltage battery with increased energy capacity over typical
automotive batteries. The higher system voltage allows the use of a smaller, more powerful
electric motor. This system replaces a standard alternator with an enhanced power, higher
voltage, higher efficiency starter-alternator, that is belt driven and that can recover braking
energy while the vehicle slows down (regenerative braking).

Integrated Motor Assist (IMA)/Crank integrated starter generator (CISG)- provides idle-stop
capability and uses a high voltage battery with increased energy capacity over typical
automotive batteries. The higher system voltage allows the use of a smaller, more powerful
electric motor and reduces the weight of the wiring harness. This system replaces a standard
alternator with an enhanced power, higher voltage, higher efficiency starter-alternator that is
crankshaft mounted and can recover braking energy while the vehicle slows down
(regenerative braking).

2-mode hybrid (2MHEV) — is a hybrid electric drive system that uses an adaptation of a
conventional stepped-ratio automatic transmission by replacing some of the transmission
clutches with two electric motors that control the ratio of engine speed to vehicle speed, while
clutches allow the motors to be bypassed. This improves both the transmission torque
capacity for heavy-duty applications and reduces fuel consumption and CO, emissions at
highway speeds relative to other types of hybrid electric drive systems.

Power-split hybrid (PSHEV)-a hybrid electric drive system that replaces the traditional
transmission with a single planetary gearset and a motor/generator. This motor/generator
uses the engine to either charge the battery or supply additional power to the drive motor. A
second, more powerful motor/generator is permanently connected to the vehicle’s final drive
and always turns with the wheels. The planetary gear splits engine power between the first
motor/generator and the drive motor to either charge the battery or supply power to the
wheels.
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Chapter 2 Proposed Action and Alternatives

Plug-in hybrid electric vehicles (PHEV) — are hybrid electric vehicles with the means to
charge their battery packs from an outside source of electricity (usually the electric grid).
These vehicles have larger battery packs with more energy storage and a greater capability to
be discharged. They also use a control system that allows the battery pack to be substantially
depleted under electric-only or blended mechanical/electric operation.

Electric vehicles (EV) — are vehicles with all-electric drive and with vehicle systems powered
by energy-optimized batteries charged primarily from grid electricity.

2.2.4 Economic Assumptions

The NHTSA analysis of the energy savings, emission reductions, and environmental impacts
likely to result from alternative CAFE standards relies on a range of forecast, economic assumptions, and
estimates of parameters used by the Volpe CAFE model. These proposed economic values play a
significant role in determining the reductions in fuel consumption, changes in emissions of criteria air
pollutants and GHGs, and economic benefits of alternative increases in CAFE standards. Under
alternatives where standards would be established, in part, by reference to their costs and benefits (i.e., the
Maximum Net Benefits Alternative, and the Total Cost Equals Total Benefit Alternative), these economic
values also affect the levels of the CAFE standards themselves.

The economic assumptions information includes the following:

Forecasts of sales of passenger cars and light trucks for MY 2012-2016.

Assumptions about the fraction of these vehicles that remain in service at different ages and
how rapidly their use declines with increasing age.

Forecasts of fuel prices over the expected lifetimes of MY 2012-2016 passenger cars and
light trucks.

Forecasts of expected future growth in total passenger-car and light-truck use, including
vehicles of all model years comprising the U.S. vehicle fleet.

The size of the gap between test and actual on-road fuel economy.

The magnitude of the fuel economy rebound effect, or the increase in vehicle use that results
from improved fuel economy.

Economic costs associated with U.S. consumption and imports of petroleum and refined
petroleum products, over and above their market prices.

Changes in emissions of criteria air pollutants and GHGs that result from saving each gallon
of fuel and from each added mile of driving.

The economic values of reductions in emissions of each criteria air pollutant and GHGs.

The value of increased driving range and less frequent refueling that results from increases in
fuel economy.

2-9
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e The costs of increased congestion, traffic accidents, and noise caused by added passenger-car
and light-truck use.

o The discount rate applied to future benefits.

Table 2.2-1 presents many of the specific forecasts, assumptions, and parameter values used to
calculate the energy savings, environmental impacts, and economic benefits of each alternative. Detailed
descriptions of the proposed sources of forecast information, the rationale underlying each economic
assumption, and the agency’s preliminary choices of specific parameter values are presented in Section
IV.C.3 of the NPRM and Chapter VIII of NHTSA’s Preliminary Regulatory Impact Assessment
accompanying this DEIS, as well as in Chapter 1V of the joint EPA-NHTSA Technical Support
Document for fuel economy and motor vehicle CO, emission standards.

Table 2.2-1

Forecasts, Assumptions, and Parameters
Used to Analyze Impacts of Regulatory Alternatives

Fuel Economy Rebound Effect 10%
"Gap" between Test and On-road MPG 20%
Value of Refueling Time ($ per vehicle-hour) $24.64
Annual growth in average vehicle use 1.1%
Fuel Prices (2012-50 average, $/gallon)
Retail gasoline price $3.77
Pre-tax gasoline price $3.40
Economic Benefits from Reducing Oil Imports ($/gallon) $0.17
Emission Damage Costs (2020, $/ton or $/metric ton)
Carbon monoxide (CO) $0
Volatile organic compounds (VOCs) $ 1,300
Nitrogen oxides (NOy) — vehicle use $ 5,300
Nitrogen oxides (NO,) — fuel production and distribution $ 5,100
Particulate matter (PMas) — vehicle use $ 290,000
Particulate matter (PM. s) — fuel production and distribution $ 240,000
Sulfur dioxide (SOy) $ 31,000
Carbon dioxide (CO,) and CO; equivalents of other GHGs $5,10,20,34,56
Annual Increase in CO, Damage Cost 3%
External Costs from Additional Automobile Use ($/vehicle-mile)
Congestion $0.054
Accidents $0.023
Noise $0.001
Total External Costs $0.078
External Costs from Additional Light Truck Use ($/vehicle-mile)
Congestion $0.048
Accidents $0.026
Noise $0.001
Total External Costs $0.075
Discount Rate Applied to Future Benefits 3%, 7%

NHTSA’s main analysis of energy use and emissions resulting from alternative CAFE standards
uses the forecasts, assumptions, and parameters reported in Table 2.2-1. The agency also analyzed the
sensitivity of its estimates when using plausible variations in the values of many of these variables. The
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Chapter 2 Proposed Action and Alternatives

specific alternative values of these variables that were used in the agency’s sensitivity analysis and their
effects on its estimates of fuel consumption and GHG emissions are reported and discussed in Section 2.4
of this EIS.

2.3 ALTERNATIVES

EPCA, as amended by EISA, requires NHTSA to adopt attribute-based fuel economy standards
for passenger cars and light trucks. NHTSA first employed this approach (then called “Reformed
CAFE™) in establishing standards for MY 2008-2011 light trucks.” In May 2008, NHTSA proposed
separate standards for MY 2011-2015 passenger cars and light trucks, again using this approach.’® On
March 30,112009, NHTSA issued a final rule for MY 2011 passenger cars and light trucks, again using this
approach.

Under the standards, fuel economy targets are established for vehicles of different sizes. Each
manufacturer’s required level of CAFE is based on its distribution of vehicles among those sizes and the
fuel economy target required for each size. Size is defined by vehicle footprint.® The fuel economy
target for each footprint reflects the technological and economic capabilities of the industry. These
targets are the same for all manufacturers, regardless of the differences in their overall fleet mix.
Compliance is determined by comparing a manufacturer’s harmonically averaged fleet fuel economy
levels in a model year with an average required fuel economy level calculated using the manufacturer’s
actual production levels and the targets for each footprint of the vehicles that it produces.

A large number of alternatives can be defined along a continuum from the least to the most
stringent levels of potential CAFE standards. The specific alternatives NHTSA examined, described
below, encompass a reasonable range to evaluate the potential environmental impacts of the CAFE
standards and alternatives under NEPA, in view of EPCA requirements.

At one end of this range is the No Action Alternative (Alternative 1), which assumes no action
would occur under the National Program. Under that alternative, neither NHTSA nor EPA would issue a
rule regarding the CAFE standard or GHG emissions for MY 2012-2016. The No Action Alternative
assumes that average fuel economy levels in the absence of CAFE standards beyond MY 2011 would
equal the higher of the agencies’ collective market forecast or the manufacturer’s required level of
average fuel economy for MY 2011. The MY 2011 fuel economy level represents the standard NHTSA
believes manufacturers would continue to abide by, assuming NHTSA does not issue a rule. Costs and
benefits of other alternatives are calculated relative to the baseline of the No Action Alternative. The No
Action Alternative, by definition, would yield no incremental costs or benefits (and thus it would not
satisfy the EPCA requirement to set standards such that the combined fleet achieves a combined average

% See Average Fuel Economy Standards for Light Trucks, Model Years 2008-2011, 71 FR 17566, 17587-17625,
(Apr. 6, 2006) (describing that approach).

19 Notice of Proposed Rulemaking; Average Fuel Economy Standards, Passenger Cars and Light Trucks; Model
Years 2011-2015, 73 FR 24352 (May 2, 2008). The proposed standards include light truck standards for one model
year (MY 2011) that were previously covered by a 2006 final rule, Average Fuel Economy Standards for Light
Trucks, Model Years 2008-2011, 71 FR 17566, (Apr. 6, 2006).

1 gee Average Fuel Economy Standards Passenger Cars and Light Trucks Model Year 2011, 74 FR 14196 (Mar. 30,
2009).

12 A vehicle’s footprint is generally defined as “the product of track width [the lateral distance between the
centerlines of the base tires at ground, including the camber angle] ... times wheelbase [the longitudinal distance
between front and rear wheel centerlines] ... divided by 144 ....” 49 CFR § 523.2.
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Chapter 2 Proposed Action and Alternatives

fuel economy of at least 35 mpg for MY 2020; nor would it satisfy the EPCA requirement to adopt annual
fuel economy standard increases).*

NHTSA is also proposing to consider eight action alternatives. Alternative 2 (3-Percent
Alternative), Alternative 3 (4-Percent Alternative), Alternative 5 (5-Percent Alternative), Alternative 7 (6-
Percent Alternative), and Alternative 8 (7-Percent Alternative), require the average fuel economy for the
industry-wide combined passenger-car and light-truck fleet to increase, on average, by a specified
percentage for each model year from 2012-2016. Because the percentage increases in stringency are
“average” increases, they may either be constant throughout the period or may vary from year to year.
For a variety of reasons, the annual rates of increase in achieved mpg levels for passenger cars and light
trucks separately will not exactly equal the rates of increase in combined passenger-car and light-truck
required average mpg levels under each alternative. These include the fact that under some alternatives,
separate required mpg levels for passenger cars and light trucks might not necessarily increase at annual
rates that are identical to those for the combined standard.

NHTSA also added three alternatives to the list of alternatives first proposed in the NOI — the
agency’s Preferred Alternative (Alternative 4), an alternative that maximizes net benefits (MNB)
(Alternative 6), and an alternative under which total cost equals total benefit (TCTB) (Alternative 9). The
agency’s Preferred Alternative represents the required fuel economy level that we have tentatively
determined to be maximum feasible under EPCA, based on our balancing of statutory considerations. See
Section 2.1. The other two alternatives, MNB and TCTB, represent fuel economy levels that are
dependent on the agency’s best estimate of relevant economic variables (e.g., gasoline prices, social cost
of carbon, the discount rate, and rebound effect). See Section 2.2.4. The MNB Alternative and TCTB
Alternative provide the decisionmaker and the public with useful information about where the standards
would be set if costs and benefits were balanced in two different ways. All three alternatives (Preferred
Alternative, MNB Alternative, and TCTB Alternative) are placed in context by identifying
the approximate, on average annual percentage fuel economy increase, so that the public is able to see
where they fall on the continuum of alternatives.

Each of the alternatives considered by NHTSA represent, in part, a different way in which
NHTSA conceivably could weigh EPCA’s statutory requirements and account for NEPA’s policies. For
example, the 7-Percent Alternative weighs energy conservation and climate change considerations more
heavily and technological feasibility and economic practicability less heavily. In contrast, the 3-Percent
Alternative, the least stringent action alternative evaluated here, places more weight on technological
feasibility and economic practicability. The “feasibility” of the alternatives also may reflect differences
and uncertainties in the way in which key economic (e.g., the price of fuel and the social cost of carbon)
and technological inputs could be assessed and estimated or valued. For additional detail and discussion
of how NHTSA considers the EPCA statutory and other factors that guide the agency’s determination of
“maximum feasible” standards, and inform an evaluation of the alternatives, we refer the reader to section
IV.F of the NPRM. For detailed calculations and discussions of manufacturer cost impacts and estimated
benefits for each of the alternatives, see Sections VII and VIII of NHTSA’s PRIA.

3 Although EISA’s recent amendments to EPCA direct NHTSA to increase CAFE standards and do not permit the
agency to take no action on fuel economy, CEQ regulations mandate analysis of a no action alternative. See 40 CFR
8 1502.14(d). CEQ has explained that “the regulations require the analysis of the no action alternative even if the
agency is under a court order or legislative command to act.” Forty Most Asked Questions Concerning CEQ’s
National Environmental Policy Act Regulations, 46 FR 18026 (1981) (emphasis added).
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2.3.1 Alternative 1: No Action

The No Action Alternative assumes that no action would occur under CAFE (or under the
National Program). Under this alternative, NHTSA would not issue a rule regarding CAFE standards for
MY 2012-2016. As explained above, the No Action Alternative assumes that average fuel economy
levels in the absence of CAFE standards beyond MY 2011 would equal the higher of the agencies’
collective market forecast or the manufacturer’s required level of average fuel economy for MY 2011.
The No Action MY 2016 achieved mpg forecast represents the market forecast for mpg, assuming that
NHTSA does not issue a rule.*

NEPA requires agencies to consider a No Action Alternative in their NEPA analyses,* although
the recent amendments to EPCA direct NHTSA to set new CAFE standards and do not permit the agency
to take no action on fuel economy.*® In the NPRM, NHTSA refers to the No Action Alternative as the no
increase or baseline alternative.

2.3.2 Alternative 2: 3-Percent Alternative

The 3-Percent Alternative requires a 3-percent average annual increase in mpg, resulting in a
required MY 2016 fleetwide 35.6 mpg for passenger cars and 26.6 mpg for light trucks. The 3-Percent
Alternative also results in a combined required fleetwide 32.0 mpg in MY 2016.

2.3.3 Alternative 3: 4-Percent Alternative

The 4-Percent Alternative requires a 4-percent average annual increase in mpg, resulting in a
required MY 2016 fleetwide 37.4 mpg for passenger cars and 27.9 mpg for light trucks. The 4-Percent
Alternative also results in a combined required fleetwide 33.6 mpg in MY 2016.

2.3.4 Alternative 4: Preferred Alternative

The Preferred Alternative requires approximately a 4.3-percent average annual increase in mpg,
resulting in an estimated required MY 2016 fleetwide 38.0 mpg for passenger cars and 28.3 mpg for light
trucks. The Preferred Alternative also results in a combined estimated required fleetwide 34.1 mpg in
MY 2016. The agency’s Preferred Alternative represents the required fuel economy level that we have
tentatively determined to be the maximum feasible under EPCA, based on our balancing of statutory
considerations. A full discussion regarding the agency’s tentative conclusion that Alternative 4 represents
the “maximum feasible” average fuel economy level that the Secretary decides the manufacturers can
achieve, considering the statutory and other relevant factors and is therefore the agency’s Preferred
Alternative can be found in Section IV.F of the joint preamble of Notice of Proposed Rulemaking.

This alternative, along with EPA’s proposed standards, form the National Program and are
consistent with the National Fuel Efficiency Policy announced by President Obama on May 19, 2009.
Under the National Program, the overall light-duty vehicle fleet would reach 35.5 mpg in MY 2016, if all
reductions were made through fuel economy improvements.

14 See 40 CFR §§ 1502.2(¢) and 1502.14(d).

1> See 40 CFR § 1502.14(d).

16 CEQ regulations mandate analysis of a no action alternative. See 40 CFR § 1502.14(d). CEQ has explained that
“the regulations require the analysis of the no action alternative even if the agency is under a court order or
legislative command to act.” Forty Most Asked Questions Concerning CEQ’s National Environmental Policy Act
Regulations, 46 FR 18026 (1981) (emphasis added).
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2.3.5 Alternative 5: 5-Percent Alternative

The 5-Percent Alternative requires a 5-percent average annual increase in mpg, resulting in a
required MY 2016 fleetwide 39.3 mpg for passenger cars and 29.3 mpg for light trucks. The 5-Percent
Alternative also results in a required achieved fleetwide 35.2 mpg in MY 2016.

2.3.6 Alternative 6: MNB Alternative

In the MNB Alternative, the Volpe model applies technologies to the vehicle market forecast
until marginal benefits are estimated to equal marginal costs and net benefits are maximized. In this case,
the model continues to include technologies until the marginal cost of adding the next technology exceeds
the marginal benefit. This alternative requires approximately a 5.9-percent average annual increase in
mpg, resulting in a required MY 2016 fleetwide 40.9 mpg for passenger cars and 30.6 mpg for light
trucks. The MNB Alternative also results in a combined required fleetwide 36.8 mpg in MY 2016.

2.3.7 Alternative 7: 6-Percent Alternative

The 6-Percent Alternative requires a 6-percent average annual increase in mpg, resulting in a
required MY 2016 fleetwide 41.1 mpg for passenger cars and 30.7 mpg for light trucks. The 6-Percent
Alternative also results in a combined required fleetwide 36.9 mpg in MY 2016.

The 6-Percent Alternative results in required mpg in 2016 that is slightly higher than required
mpg under the MNB Alternative, but required mpg in 2012 through 2015 under the 6-percent Alternative
is actually slightly lower than under the MNB Alternative. In general, the net result is that there is very
little substantive difference in required mpg under the 6-percent and MNB Alternatives.

2.3.8 Alternative 8: 7-Percent Alternative

The 7-Percent Alternative requires a 7-percent average annual increase, resulting in a required
MY 2016 fleetwide 43.1 mpg for passenger cars and 32.2 mpg for light trucks. The 7-Percent Alternative
also results in a combined required fleetwide 38.7 mpg in MY 2016.

2.3.9 Alternative 9: TCTB Alternative

In the TCTB Alternative, the Volpe model applies technologies to the vehicle market forecast
until total costs equal total benefits. In this case, the model increases the standard to a point where
essentially total costs of the technologies added together over the baseline equals total benefits added over
the baseline. This alternative requires approximately a 6.7-percent on average annual increase in mpg,
resulting in a required MY 2016 fleetwide 42.7 mpg for passenger cars and 31.5 mpg for light trucks.

The TCTB Alternative also results in a combined required fleetwide 38.1 mpg in MY 2016.

The TCTB Alternative results in required mpg in 2016 that is just slightly lower than required
mpg under the 7-Percent Alternative, but required mpg in 2012 through 2015 under the TCTB Alternative
is slightly higher than under the 7-Percent Alternative. In general, the net result is that there is very little
substantive difference in required mpg under the 7-Percent and TCTB Alternatives.
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2.3.10 Fuel Economy Levels for Each Alternatives

Table 2.3-1 shows the required fuel economy levels for each alternative.

Table 2.3-1

Required MPG by Alternative

Alt.1  Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
No  3%l/year 4%l/year ~4.3%lyear 5%lyear ~5.9%lyear 6%lyear 7%lyear ~6.7%lyear
Action Increase Increase Increase Increase Increase Increase Increase Increase
Preferred MNB TCTB
2012
Passenger
Cars 30.5 315 321 33.6 32.7 334 33.0 33.3 33.8
Light Trucks  24.3 24.3 24.3 25.0 24.4 26.4 24.6 24.8 26.7
Combined 27.9 28.4 28.7 29.8 29.0 304 29.2 29.5 30.8
2013
Passenger
Cars 30.5 32.9 33.6 34.4 34.2 36.0 34.9 35.5 36.7
Light Trucks 24,2 245 25.0 25.6 25.5 27.7 26.0 26.5 28.0
Combined 27.9 29.3 29.9 30.6 30.4 32.5 31.0 31.6 33.0
2014
Passenger
Cars 30.5 33.8 34.8 35.2 35.8 38.1 36.9 37.9 39.0
Light Trucks  24.2 25.2 26.0 26.2 26.7 28.8 275 28.3 29.2
Combined 27.9 30.2 31.0 31.4 31.9 34.2 32.9 33.8 34.8
2015
Passenger
Cars 30.5 34.7 36.1 36.4 37.5 39.5 38.9 404 40.8
Light Trucks 24,1 25.9 26.9 27.1 28.0 30.1 29.0 30.1 30.9
Combined 28.0 31.1 32.3 32.6 335 35.6 34.8 36.2 36.8
2016
Passenger
Cars 30.5 35.6 374 38.0 39.3 40.9 41.1 43.1 42.7
Light Trucks 241 26.6 27.9 28.3 29.3 30.6 30.7 32.2 31.5
Combined 28.0 32.0 33.6 34.1 35.2 36.8 36.9 38.7 38.1

Analyzing the environmental impacts of these alternatives provides information on the full

spectrum of CAFE choices reasonably available to the decisionmaker. Although NEPA requires — and

this EIS analyzes — a full spectrum of alternatives, NHTSA is obligated by EPCA to consider additional
requirements and factors in setting “maximum feasible” CAFE standards: (1) technological feasibility,
(2) economic practicability, (3) the effect of other motor vehicle standards of the government on fuel

economy, and (4) the need of the Nation to conserve energy. '’

749 U.S.C. § 32902(f).
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Table 2.3-2 shows the estimated'® achieved fuel economy levels for each alternative. Comparing
Table 2.3-1 with Table 2.3-2 shows that estimated achieved combined mpg in 2016 would actually
exceed required mpg under the No Action Alternative, indicating that some manufacturers would exceed
the no action required mpg. Achieved combined mpg would equal required combined mpg under
Alternative 2. Under other action alternatives, the estimated achieved mpg in 2016 would be somewhat
lower than the required mpg levels because some manufacturers are not expected to comply fully with
passenger-car or light-truck standards under some alternatives. Estimated achieved and required fuel
economy levels differ because manufacturers will, on average, undercomply™ in some model years and
overcomply® in others.”

Table 2.3-2
Achieved MPG by Alternative
Alt.1  Alt.2  Alt.3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
No 3%lyear 4%lyear ~4.3%l/year 5%lyear ~5.9%/year 6%lyear 7%l/year ~6.7%lyear
Action Increase Increase Increase Increase Increase Increase Increase Increase
Preferred MNB TCTB
2012
Passenger
Cars 32.4 32.7 33.0 33.3 33.2 33.5 334 33.5 33.7
Light Trucks 24,2 24.5 24.7 25.0 24.8 25.5 24.9 25.1 25.5
Combined 28.6 29.0 29.2 29.5 29.3 29.9 29.5 29.7 30.0
2013
Passenger
Cars 32.4 34.0 34.5 34.9 35.1 36.0 35.7 36.1 36.3
Light Trucks  24.3 25.0 25.5 25.9 25.9 27.2 26.3 26.7 27.3
Combined 28.7 29.9 304 30.9 30.9 32.1 31.5 31.8 32.3
2014
Passenger
Cars 32.4 34.6 355 35.9 36.5 37.8 37.4 38.0 38.2
Light Trucks 24,2 255 26.3 26.7 27.1 28.6 27.8 28.3 28.8
Combined 288  30.5 315 31.8 32.3 33.8 33.2 33.7 34.1

18 As discussed above, the CAFE level required under an attribute-based standard depends on the mix of vehicles
produced for sale in the United States. NHTSA has developed the average mpg levels under each alternative based
on the vehicle market forecast that NHTSA and EPA have used to develop and analyze new CAFE and CO,
emissions standards.

9 In NHTSA’s analysis, “undercompliance” is mitigated either through use of flex-fuel vehicle (FFV) credits, use of
existing or “banked” credits, or through fine payment. Because NHTSA cannot consider availability of credits in
setting standards, the estimated achieved CAFE levels presented here do not account for their use. In contrast,
because NHTSA is not prohibited from considering fine payment, the estimated achieved CAFE levels presented
here include the assumption that BMW, Daimler (i.e., Mercedes), Porsche, and Tata (i.e., Jaguar and Rover) will
only apply technology up to the point that it would be less expensive to pay civil penalties.

20 In NHTSA’s analysis, “overcompliance” occurs through multi-year planning: manufacturers apply some “extra”
technology in early model years (e.g., MY 2014) in order to carry that technology forward and thereby facilitate
compliance in later model years (e.g., MY 2016).

2! Consistent with EPCA, NHTSA has not accounted for manufacturers’ ability to earn CAFE credits for selling
FFVs, carry credits forward and back between model years, and transfer credits between the passenger car and light
truck fleets when setting standards. However, to begin understanding the extent to which use of credits might
reduce manufacturers’ compliance costs and the benefits of new CAFE standards, NHTSA does analyze the
potential effects of provisions regarding FFVs. See Section 3.1.4.1.
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Table 2.3-2 (continued)
Achieved MPG by Alternative
Alt.1  Alt.2  Alt.3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
No  3%l/year 4%l/year ~4.3%lyear 5%lyear ~5.9%l/year 6%lyear 7%lyear ~6.7%lyear
Action Increase Increase Increase Increase Increase Increase Increase Increase
Preferred MNB TCTB
2015
Passenger
Cars 325 35.2 36.5 36.8 375 39.1 38.8 394 39.6
Light Trucks  24.1 26.0 27.1 27.4 28.2 29.7 29.2 29.9 30.1
Combined 28.9 31.3 32.5 32.8 33.6 35.1 34.7 354 35.6
2016
Passenger
Cars 325 36.0 37.5 37.9 39.1 404 40.5 41.4 41.4
Light Trucks  24.2 26.5 27.7 28.1 29.0 30.3 30.3 31.0 30.8
Combined 29.0 32.0 33.4 33.8 34.9 36.2 36.2 37.1 37.0

2.3.11 Greenhouse Gas Emission Standards for Light-Duty Vehicles

As explained above, NHTSA’s proposed action is one part of a National Program consisting of
new standards for light-duty vehicles that will improve fuel economy and reduced GHG emissions. EPA
is proposing greenhouse gas emissions standards under Section 202(a) of the Clean Air Act, and NHTSA
is proposing Corporate Average Fuel Economy standards under the Energy Policy and Conservation Act,
as amended. EPA’s proposed standards would require light-duty vehicles to meet an estimated combined
average emissions level of 250 grams per mile (g/mi) of CO, in model year 2016. The proposed
standards for both agencies begin with the 2012 model year, with standards increasing in stringency
through model year 2016. They represent a harmonized approach that will allow industry to build a
single national fleet that will satisfy both the GHG requirements under the CAA and CAFE requirements
under EPCA/EISA. Given differences in their respective statutory authorities, however, the agencies’
proposed standards include some important differences. Refer to Section 3.7 for a discussion of these
differences.

EPA is proposing GHG emissions standards, and Table 2.3-3 provides EPA’s estimates of their
projected overall fleet-wide CO, equivalent emission levels.?? The g/mi values are CO, equivalent values
because they include the projected use of air conditioning credits by manufacturers.

Table 2.3-3

Projected Fleet-Wide Emissions Compliance Levels under the Proposed
Footprint-Based CO, Standards (g/mi)

2012 2013 2014 2015 2016
Passenger Cars 261 253 246 235 224
Light Trucks 352 341 332 317 302
Combined Cars & Trucks 295 286 276 263 250

As shown in Table 2.3-3, fleet-wide CO, emission level requirements for cars under the proposed
approach are projected to increase in stringency from 261 to 224 grams per mile between MY 2012 and

22 These levels do not include the effect of flexible fuel credits, transfer of credits between cars and trucks,
temporary lead time allowance, or any other credits with the exception of air conditioning.
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MY 2016. Similarly, fleet-wide CO, equivalent emission level requirements for trucks are projected to
increase in stringency from 352 to 302 g/mi. As shown, the overall fleet average CO, level requirements
are projected to be 250 g/mi in 2016.

EPA anticipates that manufacturers will take advantage of program flexibilities such as flex
fueled vehicle credits, and car/truck credit trading. Due to the credit trading between cars and trucks, the
estimated improvements in CO, emissions are distributed differently than shown in Table 2.3-3, where
full manufacturer compliance is assumed. Table 2.3-4 shows EPA projection of the achieved emission
levels of the fleet for MY 2012 through 2016, which does consider the increase in emissions due to
program flexibilities such as the flex fueled vehicle credits, as well as the impact of car/truck trading and
optional air conditioning credits. As can be seen in Table 2.3-4, the projected achieved levels are slightly
higher for MY 2012-2015 due to the projected use of the proposed flexibilities, but in MY 2016 the
achieved value is projected to be 250 g/mi for the fleet.

Table 2.3-4

Projected Fleet-Wide Achieved Emission Levels under the Proposed
Footprint-Based CO, Standards (g/mi)

2012 2013 2014 2015 2016
Passenger Cars 264 254 245 232 220
Light Trucks 365 355 346 332 311
Combined Cars & Trucks 302 291 281 267 250

2.4 SENSITIVITY ANALYSIS

There are many combinations of economic assumptions that can be used to estimate the costs and
benefits of the alternatives, including future fuel prices, the value of CO, emissions reductions (referred to
as the social cost of carbon or SCC), the discount rate, the magnitude of the rebound effect, and the value
of oil import externalities. Different combinations of economic assumptions can also affect the
calculation of environmental impacts of the various action alternatives. This occurs partly because some
economic inputs to the Volpe model — notably fuel prices and the size of the rebound effect — influence its
estimates of vehicle use and fuel consumption, the main factors that determine emissions of GHGs,
criteria air pollutants, and airborne toxics. In addition, changes in economic assumptions may affect the
fuel economy levels required under the action alternatives established on the basis of economic benefits
and costs (i.e., Alternative 6 (MNB) and Alternative 9 (TCTB)).

The direct, indirect, and cumulative environmental impacts of the proposed CAFE Alternatives
examined in this EIS reflect the following combination of economic inputs to the Volpe model, referred
to as the “Expected Value” model inputs:

e American Energy Outlook (AEO)April 2009 Reference Case fuel price forecast;

o 3-percent discount rate used to determine present value of future costs and benefits;

o 10-percent rebound effect (the estimated increase in driving due to higher fuel economy
standards that reduce the cost per mile travelled);

e $20 SCC (dollar value of per metric ton of CO, emission reductions);

e $0.17 reduction in oil import externalities per gallon of fuel saved (reduction in
macroeconomic costs of oil price shocks only; includes no reduction in monopsony payments
to oil producers or in military security outlays associated with oil imports).
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NHTSA selected these values based on the best available information and data, but the agency
recognizes that the forecasts and assumptions they reflect are subject to considerable uncertainty, and that,
with respect to Alternatives 6 and 9, both the achieved fuel economy standards and their resulting
environmental impacts depend, in part, on the choice of inputs utilized by the Volpe model. Table 2.4-1
presents a sensitivity analysis of how changes in key economic variables, including fuel price projections,
the value of CO,, oil import externalities, and the rebound effect influence the estimates of fuel
consumption over the period from 2012 to 2060 under each Alternative. The change in projected 2012-
2060 fuel consumption associated with different economic inputs to the Volpe model also indicates the
magnitude of related changes in emissions and associated environmental impacts. Table 2.4-1 shows that
fuel consumption (and thus related emissions and other environmental impacts) are relatively sensitive to
fuel price projections, and somewhat sensitive to the estimated rebound effect, but relatively insensitive to
changes in model input values for the discount rate, SCC, and oil import externalities.

Table 2.4-1
Sensitivity Analysis of Fuel Consumption (2012-60; billion gallons) under Expected Value Model Input
Assumptions versus other Model Input Assumptions for Selected Alternatives

Alt. 1 Alt. 2 Alt. 4 Alt. 6 Alt. 9

No 3%lyear ~4.3%lyear  ~5.9%lyear ~6.7%lyear
Action Increase Increase Increase Increase

Preferred MNB TCTB
Expected Value Model Inputs 9,260 8,593 8,250 7,878 7,339
High AEO Fuel Price Forecast 8,499 7,878 7,549 7,202 6,745
Low AEO Fuel Price Forecast 11,444 10,656 10,211 9,920 9,088
7% Discount Rate 9,260 8,593 8,250 7,933 7,339
5% Rebound Effect 9,908 9,152 8,763 8,343 7,739
15% Rebound Effect 8,612 8,029 7,727 7,396 6,924
$56/ton CO, Value 9,260 8,593 8,250 7,872 7,343
$34/ton CO, 9,260 8,593 8,250 7,875 7,343
$10/ton CO» 9,260 8,593 8,250 7,875 7,339
$5/ton CO, 9,260 8,593 8,250 7,875 7,339
5¢/gal Oil Import Externality 9,260 8,593 8,250 7,878 7,339

The Expected Value model inputs result in 9,260 billion gallons of fuel consumption from 2012
to 2060 under the No Action Alternative, and 7,339 billion gallons under the TCTB Alternative, with fuel
consumption under other action alternatives falling within this range. Changing the projected fuel price
input to the AEO High Fuel Price Forecast (while leaving other model inputs the same) reduces projected
2012-2060 fuel consumption under each alternative by 8.1 percent to 8.6 percent from its estimated level
under the same alternative with the Expected Value model inputs (including the AEO Reference Case fuel
price forecast). In contrast, changing the projected fuel price input to the AEO Low Fuel Price Forecast
(while leaving other model inputs values the same) increases projected 2012-2060 fuel consumption for
each alternative by 23 percent to 26 percent from its level under the same alternative using the Expected
Value model inputs (including the AEO Reference Case fuel price forecast).

Changing the rebound effect input to 5 percent (while leaving other model inputs values the same,
including the Reference Case fuel price forecast) increases projected 2012-2060 fuel consumption for
each alternative by 5 percent to 7 percent from its level under the same alternative with a 10 percent
rebound effect (the Expected Value model input). Increasing the rebound effect input to 15 percent
reduces projected 2012-2060 fuel consumption for each alternative by 5 percent to 7 percent. The
sensitivity analysis in Table 2.4-1 shows that changes in the input values for the discount rate, SCC, and
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oil import externalities result in less than a 1-percent change in projected 2012-2060 fuel consumption
under each alternative (and less than 0.01-percent for most alternatives).

These results occur because variation in fuel prices and the magnitude of the rebound effect
influence total vehicle use (as measured by the number of vehicle-miles traveled, or VMT), one of the
two determinants of fuel consumption, under each alternative. This reflects the response of average
vehicle use to changes in fuel cost per mile; variation in fuel prices directly affects fuel cost per mile,
while the rebound effect expresses the sensitivity of average vehicle use to the resulting change in fuel
cost per mile.® In addition, changes in fuel prices and the rebound effect significantly change the
stringency of CAFE standards under alternatives that would establish standards on the basis of benefits
and costs (Alternatives 6 and 9), which reinforces the effect of changes in vehicle use on total fuel
consumption under those alternatives.

In contrast, variation in other economic assumptions, including the discount rate, the value of
reducing CO, emissions, and the value of petroleum import externalities has no effect on vehicle use
under any alternative. At the same time, changes in these variables have only modest effects on the
stringency of CAFE standards under alternatives that would establish standards on the basis of the
resulting economic costs and benefits. As a consequence, changes in assumptions about these variables
have little effect on total fuel consumption, as Table 2.4-1 illustrates, although these variables do have
significant effects on the economic benefits resulting from the different Action Alternatives.

2.5 ALTERNATIVES CONSIDERED BUT NOT ANALYZED IN DETAIL

As a result of the scoping process, several suggestions were made to NHTSA regarding
alternatives that should be examined in this EIS. NHTSA considered these alternatives and discusses
them below along with the reasons why we believe these alternatives do not warrant further analysis in
this EIS.

e 100 mpg

One commenter suggested NHTSA examine an alternative of setting standards to achieve 100
mpg within 5 years. NHTSA did not pursue this suggested alternative for two reasons. First, a
fleet-wide 100-mpg average would require the production of vehicles equipped with advanced
technologies at a rate that is not possible in 5 years, as well as the elimination of some lower mpg
vehicles for which there is some consumer demand and for which manufacturers currently have
supply contracts established to build in the near future. Second, the suggested approach would
not be an appropriate balancing of the statutory factors listed in EPCA since the measures are not
economically practicable based on manufacturers’ limitations concerning retooling and
established supply contracts.?* Indeed, the suggested approach would result in a level that is
substantially higher than the “maximum feasible” CAFE standard, as required by EPCA.

« Wedge Approach

The Attorneys General commented that NHTSA'’s EIS should show how the MY 2012-2016
CAFE rules contribute to reducing greenhouse gas emissions and addressing global warming by

28 Mathematically, the rebound effect is equal to the elasticity of average vehicle use with respect to fuel cost per
mile driven, although the rebound effect is customarily expressed as a positive percentage.

*49U.S.C.§ 32902(f) (establishing the considerations for decisions on maximum feasibility are: technological
feasibility, economic practicability, the effect of other motor vehicle standards on fuel economy, and the need of the
United States to conserve energy).
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evaluating whether the new CAFE rules could constitute a stabilization wedge. While NHTSA
agrees that this is one possible approach, the agency declines to pursue a wedge analysis to fulfill
its requirements under NEPA. CEQ regulations require NHTSA to rigorously explore all
reasonable alternatives and examine their direct and indirect effects on climate change.”
NHTSA'’s current approach demonstrates changes in CO, concentration, global mean surface
temperature, regional temperature and precipitation, and sea level for each alternative. Analysis
of stabilization wedges and framing the alternatives in terms of fractions of a stabilization edge,
would only allow for a conceptual analysis of CO, reductions. NHTSA believes that framing the
alternatives as average annual percentage increase over current fuel economy levels is more
intuitive to the public and to decisionmakers than framing the alternatives as suggested by the
commenter. Therefore, NHTSA believes its chosen approach for addressing global warming is
best able to describe the direct and indirect effects of climate change on all reasonable
alternatives in accordance with NEPA. NHTSA has added a discussion of the wedge theory and
how NHTSA’s proposed action generally looks in terms of a stabilization wedge in Section
3.4.4.1.

e Least Capable Manufacturer

In their scoping comments the Alliance of Automobile Manufacturers (“AAM?”) suggested an
alternative of NHTSA setting standards tailored to the “least capable manufacturer.” As NHTSA
explained in the FEIS for MY2011 CAFE standards, the agency chose not to pursue the suggested
approach for two reasons. First, the approach would not result in the EISA mandated fuel
economy increases — hamely, 35 mpg by MY 2020. Second, tailoring to the least capable
manufacturer is unnecessary in Reformed CAFE, which was codified when EISA required all
CAFE standards be based on one or more vehicle attributes.*® Reformed CAFE standards specify
variable levels of CAFE depending on the production mix of each manufacturer, making it
unnecessary to tailor to the least capable manufacturer.

« Variations based on increases from EISA MY 2020 endpoint

The AAM also suggested that NHTSA “consider crafting a couple of alternatives that would
model increased CAFE stringency levels over the baseline level for MY 2020 as required by
EISA. For instance: Alternative (2) could be redefined as improving fuel economy at the rate
necessary to achieve 35 mpg fleet average fuel economy in MY 2020...Alternative (3) could be
defined as improving fuel economy at the rate necessary to achieve a 36.75 mpg fleet average
fuel economy in MY 2020, an increase of 5 [percent] above EISA’s baseline level in MY 2020.”
Docket No. NHTSA-2009-0059-0007. NHTSA recognizes that this is one possible approach to
creating regulatory alternatives, but instead prefers to establish regulatory alternatives by
specifying average annual percentage increases over MY 2011 CAFE standards because the
agency believes alternatives expressed this way are more intuitive and understandable to the
public. We believe this approach best fulfills the goals of NEPA to inform both decisionmakers
and the general public. CEQ regulations instruct agencies to write an EIS using plain language to
enable understandability of complex environmental analyses for both decisionmakers and the
public.?” CEQ regulations also indicate that a major purpose of an EIS is to facilitate public

% See 40 CFR § 1502.14-16.
%49 U.S.C. § 32902(b)(3)(A); see 73 FR 24352, 24354-24355 (May 2, 2008).
2740 CFR § 1502.8.
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involvement in and knowledge of the NEPA process.”® NHTSA believes the approach chosen for
generating alternatives best presents understandable regulatory approaches to CAFE increases.

« Technology Exhaustion

In the 2008 EIS, NHTSA analyzed a “technology exhaustion” alternative, which was
developed by using the Volpe model to progressively increase the stringency of the standard in
each model year until every manufacturer (among those without a history of paying civil
penalties) exhausted technologies estimated to be available during the relevant model years. In
its scoping comments, the Center for Biological Diversity stated that NHTSA should include one
or more “technology forcing” alternatives, which would include standards that may appear
impossible today, but which would force innovation as industry strives to meet a challenging
standard. We consider the upper range of alternatives presented in this EIS to be technology
forcing because at these higher average annual percentage increases some manufacturers run out
of technologies before reaching the required CAFE standard and, therefore, these standards will
be theoretically impossible to meet for some manufacturers. Since these higher average annual
percentage increase regulatory alternatives force manufacturers to do something they would not
otherwise be required to do, they are in that sense “technology forcing” as well. We consider our
range of alternatives to represent a reasonable range of possible agency actions.

2.6 COMPARISON OF ALTERNATIVES

The CEQ NEPA regulations® direct federal agencies to use the NEPA process to identify and
assess the reasonable alternatives to proposed actions that would avoid or minimize adverse effects of
these actions upon the quality of the human environment. CEQ regulations® state:

Based on the information and analysis presented in the sections on the Affected
Environment (Sec. 1502.15) and the Environmental Consequences (Sec. 1502.16), [an
EIS] should present the environmental impacts of the proposal and the alternatives in
comparative form, thus sharply defining the issues and providing a clear basis for choice
among options by the decisionmaker and the public.

This section summarizes the direct, indirect, and cumulative effects of the proposed action and
alternatives on energy resources, air quality, and climate. No quantifiable, alternative-specific effects
were identified for the other resources discussed in Chapters 3 and 4 of this EIS. Refer to the text in
Chapter 3 and 4 for qualitative discussions of the potential direct and indirect effects of the alternatives on
these other resources.

2.6.1 Direct and Indirect Effects

Under NEPA, direct effects “are caused by the action and occur at the same time and place.” 40
CFR 1508.8. CEQ regulations define indirect effects as those that “are caused by the action and are later
in time or father removed in distance but are still reasonably foreseeable. Indirect effects may include ...
effects on air and water and other natural systems, including ecosystems.” 40 CFR 1508.8. Below is a
description of the direct and indirect effects of the CAFE alternatives on energy, air quality, and climate.

%8 See 40 CFR § 1500.1(b).
2% See 40 CFR Part 1500.2(¢).
%0 See 40 CFR 1502.14.
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2.6.1.1 Energy

Tables 2.6-1 and 2.6-2 show the impact on annual fuel consumption for passenger cars and light
trucks from 2020 through 2060, when the entire passenger-car and light-truck fleet is likely to be
composed of MY 2016 or later passenger cars. Table 2.6-1 shows annual total fuel consumption (both
gasoline and diesel gasoline equivalent) under the No Action Alternative and the eight action alternatives.
For passenger cars, fuel consumption under the No Action Alternative is 173.5 billion gallons in 2060.
Fuel consumption ranges from 158.2 billion gallons under Alternative 2 (3-Percent Alternative) to 139.7
billion gallons under Alternative 9 (TCTB). Fuel consumption is 150.9 billion gallons under the
Preferred Alternative.

Table 2.6-1
Passenger Car Annual Fuel Consumption and Fuel Savings (billion gallons gasoline equivalent) by
Alternative
Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

No 3%l/year 4%lyear ~4.3%lyear 5%l/year ~5.9%l/year 6%l/year 7%lyear ~6.7%lyear
Calendar Action Increase Increase Increase Increase Increase Increase Increase Increase

Year Preferred MNB TCTB
Fuel Consumption
2020 69.4 65.7 64.3 63.9 63.0 61.8 61.9 61.2 61.1
2030 97.9 89.5 86.4 855 835 81.0 80.9 79.4 79.4
2040 121.7 110.9 106.9 105.9 103.2 100.1 99.9 98.0 98.1
2050 145.7 132.8 128.0 126.7 123.5 119.8 119.6 117.3 117.3
2060 173.5 158.2 152.4 150.9 147.1 142.7 142.4 139.7 139.7
Fuel Savings Compared to No Action
2020 -- 3.7 51 55 6.4 7.6 7.6 8.2 8.3
2030 -- 8.4 115 12.3 14.4 16.8 17.0 18.4 18.4
2040 -- 10.8 14.8 15.9 18.5 21.6 21.8 23.7 23.7
2050 -- 12.9 17.7 19.0 22.2 25.9 26.2 28.4 284
2060 -- 154 21.1 22.6 26.5 30.9 31.2 33.9 33.8
Table 2.6-2
Light Truck Annual Fuel Consumption and Fuel Savings (billion gallons gasoline equivalent) by Alternative
Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
No 3%lyear 4%lyear ~4.3%lyear 5%l/year ~5.9%lyear 6%lyear 7%lyear ~6.7%lyear
Calendar  Action Increase Increase Increase Increase Increase Increase Increase Increase
Year Preferred MNB TCTB
Fuel Consumption
2020 68.6 66.4 65.2 64.9 64.2 63.0 63.3 62.7 62.6
2030 66.0 61.6 59.6 59.0 57.6 55.8 55.9 55.0 55.1
2040 73.0 67.4 64.9 64.2 62.4 60.3 60.3 59.1 59.3
2050 85.5 78.7 75.7 74.8 72.7 70.2 70.1 68.7 69.0
2060 101.4 93.3 89.7 88.7 86.1 83.1 83.1 81.3 81.7
Fuel Savings Compared to No Action
2020 - 2.3 3.4 3.8 4.4 5.6 5.3 5.9 6.0
2030 - 4.4 6.4 7.0 8.3 10.1 10.0 11.0 10.9
2040 - 5.6 8.1 8.8 10.6 12.8 12.7 14.0 13.7
2050 -- 6.8 9.8 10.7 12.8 15.4 154 16.9 16.5
2060 - 8.1 11.7 12.7 15.3 18.3 18.4 20.1 19.7

2-23



(6] A OWDN PR

©O© o0 ~NO

10

12
13
14
15
16

17

Chapter 2 Proposed Action and Alternatives

For light trucks, fuel consumption under the No Action Alternative is 101.4 billion gallons in
2060. Fuel consumption ranges from 93.3 billion gallons under Alternative 2 (3-Percent Alternative) to
81.3 billion gallons under Alternative 8 (7-percent annual increase in mpg). Fuel consumption is 88.7
billion gallons under the Preferred Alternative (Alternative 4).

2.6.1.2 Air Quality

Table 2.6-3 summarizes the total national criteria and air toxic pollutant emissions in 2030 for the
nine alternatives, left to right in order of increasing fuel economy requirements. Changes in overall
emissions between the No Action Alternative and Alternatives 2 through 4 are generally smaller than
those between the No Action Alternative and Alternatives 5 through 9. In the case of particulate matter
(PM;5s), sulfur oxides (SOy), nitrogen oxides (NOy), and volatile organic compounds (VOCs), the No
Action Alternative results in the highest emissions, and emissions generally decline as fuel economy
standards increase across alternatives. Across Alternatives 4 through 9 some emissions increase from one
alternative to another, but emissions remain below the levels under the No Action Alternative. In the case
of carbon monoxide (CO), emissions under Alternatives 2 through 4 are slightly higher than under the No
Action Alternative. Emissions of CO decline as fuel economy standards increase across Alternatives 5
through 9.

Table 2.6-3

Nationwide Criteria Pollutant Emissions and Toxic Air Pollutant Emissions from Passenger Cars and Light
Trucks (tons/year, Calendar Year 2030) by Alternative

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
No 3%lyear 4%/year ~4.3%lyear 5%lyear ~5.9%l/year 6%l/year 7%lyear ~6.7%lyear
Action Increase Increase Increase Increase Increase Increase Increase Increase
Preferred MNB TCTB

Criteria Pollutant Emissions
Carbon
monoxide
(CO) 17,766,186 17,875,841 17,857,900 17,830,42617,374,361 16,933,53216,692,592 16,584,083 16,544,125
Nitrogen
oxides (NO,) 1,467,596 1,453,694 1,445,588 1,443,013 1,416,117 1,390,714 1,379,863 1,370,822 1,368,895
Particulate
matter (PM,.s) 76,589 74,147 73,316 73,321 73,122 73,349 73,725 73,362 73,382
Sulfur oxides
(SO.) 201,502 186,242 180,661 179,415 178,313 176,493 178,441 176,043 176,396
\Volatile
organic
compounds
(VOCs) 1,668,085 1,596,544 1,564,323 1,553,482 1,514,436 1,469,438 1,456,616 1,439,159 1,438,649
[Toxic Air Pollutant Emissions
IAcetaldehyde 6,631 6,665 6,683 6,678 6,710 6,721 6,733 6,748 6,751
JAcrolein 342 345 348 351 366 385 393 398 399
Benzene 27,706 27,667 27,602 27,551 27,171 26,758 26,569 26,466 26,440
1,3-butadiene 3,610 3,631 3,637 3,638 3,615 3,597 3,584 3,581 3,579
Diesel
particulate
matter (DPM) 106,046 97,820 94,519 93,731 91,502 89,134 89,055 87,536 87,606
Formaldehyde 8,875 8,884 8,927 8,938 9,198 9,440 9,573 9,652 9,672
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The trends for toxic air pollutant emissions across the alternatives are mixed. Annual emissions
of nearly all toxic air pollutants are highest under the No Action Alternative, except for those of acrolein,
which increases with each successive alternative and are highest under Alternative 9. The acrolein
emissions in Table 2.6-3 are an upper-bound estimate and actual emissions might be less. Annual
emissions in 2030 of acetaldehyde increase under each successive alternative from Alternative 1 to
Alternative 9, except for Alternative 4. Annual emissions in 2030 of benzene and formaldehyde decrease
under each successive alternative from Alternative 1 to Alternative 9. Annual emissions of 1,3-butadiene
in 2030 increase under each successive alternative from Alternative 1 to Alternative 4, and then decrease
under each successive alternative from Alternative 5 to Alternative 9 in 2030. Annual emissions of DPM
in 2030 decrease with successive alternatives from Alternative 1 to Alternative 8 and decrease in
Alternative 9.

The reductions in emissions are expected to lead to reductions in adverse health effects.
Table 2.6-4 summarizes the national changes in health outcomes in 2030 for the nine alternatives, left to
right in order of increasing fuel economy requirements. There would be reductions in adverse health
effects nationwide under Alternatives 2 (3-Percent Alternative) through 9 (TCTB) compared to the No
Action Alternative. The No Action Alternative results in no reductions in adverse health effects, and the
reductions become larger as fuel economy standards increase and emissions decrease across alternatives.
These reductions primarily reflect the projected PM, s reductions, and secondarily the reductions in SO,.

Table 2.6-4

Nationwide Changes in Health Outcomes from Criteria Pollutant Emissions (cases/year)
from Passenger Cars and Light Trucks by Alternative a/

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

Out. No 3%lyear 4%lyear ~4.3%lyear 5%lyear ~5.9%lyear 6%lyear 7%lyear ~6.7%lyear
and Action b/ Increase Increase Increase Increase |Increase Increase Increase Increase

Year Preferred MNB TCTB
Mortality (ages 30 and older), Pope et al.

2030 0 -153 -210 -217 -253 -276 -267 -296 -296
Mortality (ages 30 and older), Laden et al.

2030 0 -392 -537 -554 -648 -705 -683 -758 -758
Chronic bronchitis

2030 0 -100 -138 -142 -167 -182 -177 -196 -196
Emergency Room Visits for Asthma

2030 0 -140 -191 -198 -226 -244 -233 -258 -258
Work Loss Days

2030 0 -18,031 -24,750 -25,522  -30,036 -32,758 -31,811 -35,301 -35,306

a/ Negative changes indicate reductions; positive emissions changes are increases.
b/ Changes in health outcome for the No Action Alternative are shown as zero because the No Action
Alternative is the baseline to which emissions under the action alternatives are compared.

The economic value of health impacts would vary proportionally with changes in health
outcomes. Table 2.6-5 lists the corresponding annual reductions in health costs in 2030 under
Alternatives 2 (3-Percent Alternative) through 9 (TCTB) compared to the No Action Alternative.
Reductions in health costs are given for two alternative assumptions of the discount rate, 3 percent and 7
percent, consistent with EPA policy for presentation of future health costs.
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Table 2.6-5

Nationwide Changes in Health Costs (U.S. million dollars/year) from Criteria Pollutant Emissions
from Passenger Cars and Light Trucks by Alternative a/

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

Rate No 3%/year 4%lyear -~4.3%l/year 5%l/year ~5.9%l/year 6%l/year 7%lyear ~6.7%lyear
and Action b/ Increase Increase Increase Increase Increase Increase Increase Increase

Year Preferred MNB TCTB
3% Discount Rate

Pope et al.

2030 0 -1,361 -1,867 -1,926 -2,253 -2,452 -2,374 -2,635 -2,634
Laden et al.

2030 0 -3,334 -4,574 -4,720 -5,520 -6,007 -5,816 -6,454 -6,451
7% Discount Rate

Pope et al.

2030 0 -1,234 -1,693 -1,747 -2,044 -2,224 -2,154 -2,390 -2,389
Laden et al.

2030 0 -3,012 -4,131 -4,264 -4,987 -5,426 -5,254 -5,830 -5,827

a/ Negative changes indicate economic benefit; positive emissions changes indicate economic costs.
b/ Changes in outcome for the No Action Alternative are shown as zero because the No Action Alternative is the

baseline to which impacts under the action alternatives are compared.

2.6.1.3 Climate Change

This EIS uses a climate model to estimate the changes in CO, concentrations, global mean
surface temperature, and changes in sea level for each alternative. NHTSA also estimated changes in
global precipitation.

2.6.1.3.1 GHG Emissions

Table 2.6-6 shows total GHG emissions and emissions reductions from new passenger cars and light
trucks, summed for the period 2012 through 2100 under each of the nine alternatives. Although GHG
emissions from this sector will continue to rise over the period (absent other reduction efforts), the effect
of the alternatives is to slow this increase by varying amounts. Emissions for the period range from

Table 2.6-6
Emissions and Emissions Reductions (MMTCO,) from 2012-2100 by Alternative
Emissions Reductions
Compared
Alternative Emissions to No Action Alternative
1 No Action 243,600 0
2 3%lyear Increase 224,300 19,300
3 4%lyear Increase 216,700 26,900
4 ~4.3%lyear Increase, Preferred 214,700 29,000
5 5%lyear Increase 210,100 33,500
6 ~5.9%l/year Increase, MNB 204,500 39,100
7 6%lyear Increase 204,800 38,800
8 7%lyear Increase 201,200 42,400
9 ~6.7%lyear Increase, TCTB 201,500 42,100
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Chapter 2 Proposed Action and Alternatives

201,200 million metric tons of CO, (MMTCO,) for the 7%/year Increase (Alternative 8) to 243,600
MMTCO, for the No Action Alternative (Alternative 1). Compared to the No Action Alternative,
projections of emissions reductions over the period 2012 to 2100 due to the MY 2012-2016 CAFE
standards range from 19,300 to 42,400 MMTCO,. Compared to cumulative global emissions of
5,293,896 MMTCO, over this period (projected by the RCP 4.5 MiniCAM reference scenario), this
rulemaking is expected to reduce global CO, emissions by about 0.4 to 0.8 percent.

To get a sense of the relative impact of these reductions, it can be helpful to consider the relative
importance of emissions from passenger cars and light trucks as a whole and to compare them against
emissions projections from the transportation sector. As mentioned earlier, U.S. passenger cars and light
trucks currently account for significant CO, emissions in the United States. With the action alternatives
reducing U.S. passenger car and light truck CO, emissions by 7.9 to 17.4 percent of cumulative emissions
from 2012 to 2100, the CAFE alternatives would have a noticeable impact on total U.S. CO, emissions.
Compared to total U.S. CO, emissions in 2100 projected by the MiniCAM reference scenario of 7,886
MMTCO,, the action alternatives would reduce annual U.S. CO, emissions by 3.6 to 7.8 percent in 2100.
As another comparison of the magnitude of these reductions, average annual CO, emission reductions
from the CAFE alternatives range from 217 to 476 MMTCO, over 2012 to 2100, equivalent to the annual
CO, emissions of 47 to 103 coal-fired power plants.* Figure 2.6-1 shows projected annual emissions
from passenger cars and light trucks under the MY 2012-2016 alternative CAFE standards.

Figure 2.6-1. Projected Annual Emissions (MMTCO,) by Alternative

Alt. 9: ~6.7%/year Increase, TCTB

3500
3000
2500
S 2000
= -
=
S 1500
1000
500
0 -+t ++++++++—++++++—++++++—+—++++—+—+—++—+—+—++—+—+++—+—+++
2010 2020 2030 2040 2050 2060
—— Alt. 1: No Action Alt. 2: 3%/year Increase
—— Alt. 3: 4%/year Increase ——Alt. 4:~4.3%/year Increase, Preferred
—— Alt. 5: 5%/year Increase Alt. 6: ~5.9%/year Increase, MNB
Alt. 7: 6%/year Increase Alt. 8: 7%/year Increase

%! Estimated using EPA’s Greenhouse Gas Equivalencies Calculator (EPA 2009).
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Chapter 2 Proposed Action and Alternatives

Under all of the alternatives analyzed, growth in the number of passenger cars and light trucks in
use throughout the United States, combined with assumed increases in their average use, is projected to
result in growth in total passenger-car and light-truck travel. This growth in travel overwhelms
improvements in fuel economy for each of the alternatives, resulting in projected increases in total fuel
consumption by U.S. passenger cars and light trucks over most of the period shown in the table. Because
CO; emissions are a direct consequence of total fuel consumption, the same result is projected for total
CO, emissions from passenger cars and light trucks.

Emissions of CO,, the primary gas that drives climate effects, from the U.S. passenger-car and
light-truck fleet represented about 3.7 percent of total global emissions of CO, in 2005.%* Although
substantial, this source is a still small percentage of global emissions. The relative contribution of CO,
emissions from the U.S. passenger cars and light trucks is expected to decline in the future, due primarily
to rapid growth of emissions from developing economies (which are due in part to growth in global
transportation sector emissions).

2.6.1.3.2 CO; Concentration, Global Mean Surface Temperature, Sea-level Rise,
and Precipitation

Table 2.6-7 shows estimated CO, concentrations, increase in global mean surface temperature,
and sea-level rise in 2030, 2050, and 2100 under the No Action Alternative and the eight action
alternatives Figures 2.6-2 through 2.6-5 graphically illustrate estimated CO, concentrations and
reductions for the eight action alternatives.

Table 2.6-7 lists the impacts on sea-level rise under the scenarios and shows sea-level rise in 2100
ranging from 38.00 centimeters under the No Action Alternative to 37.86 centimeters under the TCTB
Alternative (Alternative 9), for a maximum reduction of 0.14 centimeters by 2100 from the No Action
Alternative.

Table 2.6-7

CO; Concentration, Global Mean Surface Temperature Increase, and Sea-level Rise
by Alternative_a/

Global Mean Surface
CO, Concentration Temperature Increase Sea-level Rise
(parts per million) (°C) (centimeters)

2030 2050 2100 2030 2050 2100 2030 2050 2100

Totals by Alternative

1 No Action 441.8 514.8 783.0 0.923 1.557 3.136 8.38 15.17 38.00
2 3%lyear Increase 441.6 5143 781.2 0.922 1.554 3.129 8.38 1516 37.94
3 4%lyear Increase 441.6 514.1 780.4 0.922 1.553 3.126 8.38 1515 37.92
4 ~4.3%lyear Increase, Preferred 441.5 514.0 780.3 0.922 1.553 3.125 8.38 15.15 37.91
5 5%l/year Increase 441.5 5139 779.8 0.922 1.553 3.124 8.38 1515 37.89
6 ~5.9%/year Increase, MNB 441.4 513.8 779.3 0.921 1.552 3.122 8.38 1514 37.87
7 6%lyear Increase 441.4 513.8 779.3 0.921 1.552 3.122 8.38 1514 37.87
8 7%lyear Increase 441.4 513.7 779.0 0.921 1.551 3.120 8.38 15.14 37.86
9 ~6.7%lyear Increase, TCTB 441.4 513.7 779.0 0.921 1.551 3.120 8.38 15.14 37.86

% Includes land-use change and forestry, and excludes international bunker fuels.
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Table 2.6-7 (continued)

CO, Concentration, Global Mean Surface Temperature Increase, and Sea-level Rise
by Alternative_a/

Global Mean Surface
CO; Concentration Temperature Increase Sea-level Rise
(parts per million) (°C) (centimeters)

2030 2050 2100 2030 2050 2100 2030 2050 2100

Reductions under Alternative CAFE Standards

2 3%lyear Increase 0.2 0.5 1.8 0.001 0.002 0.007 0.00 0.01 0.06
3 4%]/year Increase 0.2 0.7 2.6 0.001 0.003 0.010 0.00 0.02 0.08
4 ~4.3%lyear Increase, Preferred 0.3 0.8 2.7 0.001 0.004 0.010 0.00 0.02 0.09
5 5%lyear Increase 0.3 0.9 3.2 0.001 0.004 0.012 0.00 0.02 0.11
6 ~5.9%l/year Increase, MNB 0.4 1.0 3.7 0.002 0.005 0.014 0.00 0.03 0.13
7 6%lyear Increase 0.4 1.0 3.7 0.002 0.005 0.014 0.00 0.03 0.13
8 7%l/year Increase 0.4 1.1 40 0.002 0.006 0.015 0.00 0.03 0.14
9 ~6.7%lyear Increase, TCTB 0.4 11 4.0 0.002 0.006 0.015 0.00 0.03 0.14

a/  The numbers in this table have been rounded for presentation purposes. As a result, the reductions might not
reflect the exact difference of the values in all cases.

Figure 2.6-2. CO, Concentrations (ppm)
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Figure 2.6-3. Global Mean Surface Temperature Increase (°C)
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Figure 2.6-4. Reduction in CO, Concentrations (ppm) Compared to the No Action

Alternative
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Figure 2.6-5. Reduction in Global Mean Temperature Compared to the No Action
Alternative
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Estimated CO, concentrations for 2100 range from 779.0 ppm under the most stringent
alternative (TCTB) to 783.0 ppm under the No Action Alternative. For 2030 and 2050, the range is even
smaller. Because CO, concentration is the key driver of other climate effects (which in turn act as drivers
on the resource impacts discussed in Section 4.5), this leads to small differences in these effects. For the
No Action alternative, the temperature increase from 1990 is 0.92 °C for 2030, 1.56 °C for 2050, and
3.14 °C for 2100. The differences among alternatives are small, as shown in Figures 2.6-2 through 2.6-5.
For 2100, the reduction in temperature increase, in relation to the No Action Alternative, ranges from
0.007 °C to 0.015 °C.

Given that all the action alternatives reduce temperature increases slightly in relation to the No
Action Alternative, they also slightly reduce predicted increases in precipitation, as shown in Table 2.6-8.

In summary, the impacts of the proposed action and alternatives on global mean surface
temperature, precipitation, or sea-level rise are small in absolute terms. This is because the action
alternatives have a small proportional change in the emissions trajectories in the RCP 4.5 MiniCAM
reference scenario.®® This is due primarily to the global and multi-sectoral nature of the climate problem.
Although these effects are small, they occur on a global scale and are long-lived.

* These conclusions are not meant to be interpreted as expressing NHTSA’s views that impacts on global mean
surface temperature, precipitation, or sea-level rise are not areas of concern for policymakers. Under NEPA, the
(continued on bottom of next page)
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Table 2.6-8

Global Mean Precipitation (percent change) a/

Scenario 2020 2055 2090
Global Mean Precipitation Change
(scaled, % per °C) 1.45 151 1.63
Global Temperature above Average 1980-1999, Mid-level Results (°C)
1 No Action 0.648 1.716 2.816
2 3%lyear Increase 0.648 1.713 2.810
3 4%lyear Increase 0.648 1.712 2.807
4 ~4.3%lyear Increase, Preferred 0.648 1.712 2.807
5 5%lyear Increase 0.648 1.711 2.805
6 ~5.9%l/year Increase, MNB 0.648 1.710 2.803
7 6%lyear Increase 0.648 1.710 2.803
8 7%lyear Increase 0.648 1.709 2.802
9 ~6.7%lyear Increase, TCTB 0.648 1.709 2.802

Action Alternative)

2 3%lyear Increase

4%]/year Increase

~4.3%lyear Increase, Preferred
5%lyear Increase

~5.9%/year Increase, MNB
6%/year Increase

7%lyear Increase

~6.7%l/year Increase, TCTB

Global Mean Precipitation Change (%)
No Action

3%/year Increase

4%lyear Increase

~4.3%lyear Increase, Preferred
5%l/year Increase

~5.9%/year Increase, MNB

6%/year Increase

7%lyear Increase

~6.7%lyear Increase, TCTB

©O© 0O~NO Ol b~ W

©O© 00 ~NO UL WNP

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.94%
0.94%
0.94%
0.94%
0.94%
0.94%
0.94%
0.94%
0.94%

Reduction in Global Temperature (°C) for Alternative CAFE Standards, Mid-level Results (Compared to No

0.003
0.004
0.004
0.005
0.006
0.006
0.007

0.007

2.59%
2.59%
2.59%
2.58%
2.58%
2.58%
2.58%
2.58%
2.58%

0.006
0.009
0.009
0.011
0.013
0.013
0.014

0.014

4.59%
4.58%
4.58%
4.57%
4.57%
4.57%
4.57%
4.57%
4.57%

Alternative)

2 3%lyear Increase

4%]/year Increase

~4.3%lyear Increase, Preferred
5%l/year Increase

~5.9%/year Increase, MNB
6%/year Increase

7%lyear Increase

~6.7%lyear Increase, TCTB

© 0o ~NO O~ w

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

Reduction in Global Mean Precipitation Change for Alternative CAFE Standards (% Compared to No Action

0.00%
0.01%
0.01%
0.01%
0.01%
0.01%
0.01%
0.01%

al  The numbers in this table have been rounded for presentation purposes. As a result, the reductions might not
reflect the exact difference of the values in all cases.

0.01%
0.01%
0.01%
0.02%
0.02%
0.02%
0.02%
0.02%

agency is obligated to discuss “the environmental impact[s] of the proposed action.” 42 U.S.C. § 4332(2)(C)(i)
(emphasis added). This analysis fulfills NHTSA’s obligations in this regard.
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Chapter 2 Proposed Action and Alternatives

NHTSA examined the sensitivity of climate effects to key assumptions used in the analysis. The
sensitivity analysis is based on the results provided for two CAFE alternatives — the No Action
Alternative (Alternative 1) and the Preferred Alternative (Alternative 4) — using climate sensitivities of
2.0, 3.0, and 4.5 °C for a doubling of CO, concentrations in the atmosphere. The sensitivity analysis was
conducted for only two CAFE alternatives, as this was deemed sufficient to assess the effect of various
climate sensitivities on the results.

The use of different climate sensitivities (the equilibrium warming that occurs at a doubling of
CO, from pre-industrial levels) not only directly affects warming, it also indirectly affects CO,
concentration (through feedbacks on the solubility of CO; in the oceans) and sea-level rise (through
effects on thermal expansion and melting of land-based ice).

As shown in Table 2.6-9, the sensitivity of the simulated CO, emissions in 2030, 2050, and 2100
to changes in climate sensitivity is low; the reduction of CO, concentrations from the No Action
Alternative to the Preferred Alternative in 2100 is from 2.7 to 2.8 ppm.

The sensitivity of the simulated global mean surface temperatures for 2030, 2050, and 2100
varies, is also shown in Table 2.6-9. In 2030, the impact is low, due primarily to the slow rate at which
the global mean surface temperature increases in response to increases in radiative forcing. The relatively
slow response in the climate system explains the observation that even by 2100, when CO, concentrations
more than double in comparison to pre-industrial levels, the temperature increase is below the equilibrium
sensitivity levels, i.e., the climate system has not had enough time to equilibrate to the new CO,
concentrations. Nonetheless, as of 2100 there is a larger range in temperatures across the different values
of climate sensitivity: the reduction in global mean surface temperature from the No Action Alternative to
the Preferred Alternative ranges from 0.008 °C for the 2.0 °C climate sensitivity to 0.013 °C for the 4.5
°C climate sensitivity.

Table 2.6-9
CO; concentration (ppm), Temperature (degrees C) and Sea-level Rise (cm) for Varying Climate Sensitivities
for Selected Alternatives a/
Climate
CAFE Sensitivity Global Mean Surface Sea- level
Alternative (°C for 2xCO») CO, Concentration (ppm) Temperature Increase (°C) Rise (cm)
2030 2050 2100 2030 2050 2100 2100

1 No Action
2.0 440.2 510.7 765.1 0.699 1.168 2.292 28.68
3.0 441.8 514.8 783.0 0.923 1.557 3.136 38.00
4.5 443.6 519.5 805.3 1.168 1.991 4.132 48.67

4 Preferred
2.0 439.9 510.0 762.4 0.698 1.166 2.284 28.61
3.0 4415 514.0 780.3 0.922 1.553 3.125 37.91
4.5 443.3 518.7 802.5 1.166 1.987 4.119 48.55

Reduction compared to No Action

2.0 0.3 0.7 2.7 0.001 0.003 0.008 0.07
3.0 0.3 0.8 2.7 0.001 0.004 0.010 0.09
4.5 0.3 0.8 2.8 0.001 0.004 0.013 0.12

al Values in this table are rounded.
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The sensitivity of the simulated sea-level rise to change in climate sensitivity and global GHG
emissions mirrors that of global temperature, as shown in Table 2.6-9. Scenarios with lower climate
sensitivities have lower increases in sea-level rise. The greater the climate sensitivity, the greater the
decrement in sea-level rise for the Preferred Alternative as compared to the No Action Alternative.

2.6.2 Cumulative Effects

CEQ identifies the impacts that must be addressed and considered by federal agencies in
satisfying the requirements of NEPA. These include permanent, temporary, direct, indirect, and
cumulative impacts. CEQ regulations implementing the procedural provisions of NEPA define
cumulative impacts as “the impact on the environment which results from the incremental impact of the
action when added to other past, present, and reasonably foreseeable future actions regardless of what
agency or person undertakes such other actions.” 40 CFR § 1508.7. Following is a description of the
cumulative effects of the proposed action and alternatives on energy, air quality, and climate.

The cumulative effects evaluation assumes ongoing gains in average new passenger-car and light-
truck mpg consistent with further increases in CAFE standards to an EISA-mandated minimum level of
35 mpg combined for passenger car and light trucks by the year 2020. After 2020, all alternative continue
to increase in fuel economy consistent with AEO April 2009 (updated) Reference Case projections of
annual percentage gains of 0.51 percent in passenger-car mpg and 0.86 percent in light-truck mpg through
2030.** AEO Reference Case projections are regarded as the official U.S. government energy projections
by both the public and private sector.

2.6.2.1 Energy

The nine alternatives examined in this EIS will result in different future levels of fuel use, total
energy, and petroleum consumption, which will in turn have an impact on emissions of GHG and criteria
air pollutants. Table 2.6-10 presents the cumulative fuel consumption and fuel savings of passenger cars
from the onset of the proposed new CAFE standards. By 2060, fuel consumption reaches 162.8 billion
gallons under the No Action Alternative (Alternative 1). Consumption falls across the alternatives, from
140.7 billion gallons under Alternative 2 (3-percent annual increase in mpg) to 131.3 billion gallons under
the TCTB Alternative (Alternative 9) representing a fuel savings of 22.1 to 31.5 billion gallons in 2060,
as compared to fuel consumption projected under the No Action Alternative.

Table 2.6-11 presents the cumulative fuel consumption and fuel savings for light trucks from the
onset of the proposed new CAFE standards. Fuel consumption by 2060 reaches 91.2 billion gallons
under the No Action Alternative (Alternative 1). Consumption declines across the alternatives, from 80.1
billion gallons under the 3-Percent Alternative (Alternative 2) to 73.3 billion gallons under Alternative 8
(7-percent annual increase in mpg). This represents a fuel savings of 11.1 to 17.9 billion gallons in 2060,
as compared to fuel consumption projected under the No Action Alternative.

* NHTSA considers these AEO projected mpg increases to be reasonably foreseeable future action under NEPA
because the AEO projections reflect future consumer and industry actions that result in ongoing mpg gains through
2030. The AEO projections of fuel economy gains beyond the EISA requirement of combined achieved 35 mpg by
2020 result from a future forecasted increase in consumer demand for fuel economy resulting from projected fuel
price increases. Since the AEO forecasts do not extend beyond the year 2030, the mpg estimates for MY 2030
through MY 2060 remain constant.
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Table 2.6-10

Cumulative Effects of Passenger Car Annual Fuel Consumption and Fuel Savings (billion gallons gasoline
equivalent) by Alternative

Calendar Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

Year No 3%lyear 4%lyear ~4.3%lyear 5%lyear ~5.9%l/year 6%l/year 7%lyear ~6.7%lyear

Action Increase Increase Increase Increase Increase Increase Increase Increase

Preferred MNB TCTB
Fuel Consumption
2020 69.1 64.7 63.8 63.6 62.8 61.6 61.6 61.0 60.9
2030 94.5 82.6 82.2 82.3 80.7 78.3 78.2 76.8 76.8
2040 1147 99.1 99.1 99.3 97.3 94.5 94.2 92.5 92.5
2050 136.7 118.1 118.2 118.4 116.0 112.6 112.4 110.3 110.3
2060 162.8 140.7 140.7 141.0 138.2 134.1 133.8 131.3 131.3
Fuel Savings Compared to No Action
2020 - 4.4 5.3 5.6 6.3 7.5 7.5 8.1 8.2
2030 - 11.9 12.2 12.2 13.8 16.2 16.3 17.7 17.7
2040 - 15.6 15.5 15.4 17.3 20.2 204 22.2 22.2
2050 -- 18.6 18.5 18.3 20.7 24.1 24.4 26.5 26.4
2060 -- 22.1 22.1 21.8 24.6 28.7 29.0 315 31.5
Table 2.6-11

Cumulative Effects of Light Truck Annual Fuel Consumption and Fuel Savings (billion gallons gasoline
equivalent) by Alternative

Calendar Year Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

No 3%lyear 4%lyear ~4.3%lyear 5%lyear ~5.9%lyear 6%lyear 7%lyear ~6.7%lyear
Action Increase Increase Increase Increase Increase Increase Increase Increase

Preferred MNB TCTB
Fuel Consumption
2020 68.3 65.6 64.9 64.6 64.0 62.8 63.1 62.5 62.4
2030 62.8 56.8 56.5 56.3 55.0 53.3 53.4 52.5 52.6
2040 66.7 58.9 58.9 58.7 57.1 55.2 55.2 54.1 54.3
2050 77.1 67.8 67.8 67.6 65.7 63.4 63.4 62.1 62.4
2060 91.2 80.1 80.1 79.9 77.6 74.9 74.9 73.3 73.7,
Fuel Savings Compared to No Action
2020 - 2.7 3.4 3.7 4.4 5.6 53 5.8 5.9
2030 - 6.0 6.3 6.6 7.8 9.5 9.4 10.3 10.2
2040 - 7.7 7.8 8.0 9.5 11.5 11.5 12.6 12.3
2050 - 9.3 9.3 9.5 114 13.7 13.7 15.0 14.7
2060  -- 11.1 11.1 11.3 13.6 16.3 16.3 17.9 17.5
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2.6.2.2 Air Quality

Table 2.6-12 summarizes the cumulative impacts for national toxic and criteria pollutants in
2050.% The table lists the action alternatives (Alternatives 2 through 9) left to right in order of increasing
fuel economy requirements. In the case of PM;s, SOy, NO,, and VOCs, the No Action Alternative results
in the highest annual emissions, and emissions generally decline as fuel economy standards increase
across alternatives. Exceptions to this declining trend are NOy under Alternative 7; PM,s under
Alternatives 3 and 4, and Alternatives 8 and 9; SO, under Alternatives 3 through 5, and Alternatives 7 and
9; and VOCs under Alternative 7. Despite these individual increases, emissions of PM;s, SOy, NO, and
VOCs remain below the levels under the No Action Alternative. In the case of CO, emissions under
Alternatives 2 through 4 are slightly higher than under the No Action Alternative and are lower than
under the No Action Alternative under Alternatives 5 through 9. Emissions of CO decline as fuel
economy standards increase across Alternatives 2 through 9.

Table 2.6-12

Cumulative Nationwide Criteria Pollutant Emissions (tons/year) from Passenger Cars and
Light Trucks by Alternative

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
No 3%lyear 4%/year ~4.3%lyear 5%lyear ~5.9%l/year 6%lyear 7%lyear ~6.7%lyear
Action Increase Increase Increase Increase Increase Increase Increase Increase
Preferred MNB TCTB
Criteria Pollutant Emissions (Calendar Year 2050)
Carbon
monoxide
(CO) 24,155,097 24,530,976 24,385,367 24,315,81023,541,753 22,770,712 22,314,84022,130,779 22,061,720
Nitrogen

oxides (NO,) 1,809,786 1,786,720 1,780,335 1,778,462 1,733,908 1,690,190 1,667,885 1,653,446 1,650,090
Particulate

matter (PM,.s) 107,387 102,210 102,469 102,885 102,501 102,698 103,025 102,490 102,512
Sulfur oxides

(SO,) 262,948 229,228 230,352 231,083 230,124 227,819 230,366 227,019 227,650
[Volatile

organic com-

pounds (VOC) 1,803,222 1,652,075 1,645,210 1,640,518 1,587,401 1,522,744 1,501,494 1,476,771 1,476,595
[Toxic Air Pollutant Emissions (Calendar Year 2050)

Acetaldehyde 7,953 8,070 8,064 8,048 8,074 8,068 8,068 8,088 8,088
Acrolein 411 418 422 426 449 478 490 498 478
Benzene 28,048 28,111 27,984 27,901 27,253 26,534 26,164 25,993 25,945
1,3-butadiene 4,180 4,249 4,239 4,235 4,189 4,148 4,117 4,111 4,108
Diesel

particulate

matter (DPM) 138,391 120,407 120,494 120,706 118,016 114,922 114,724 112,629 112,810
Formaldehyde 10,901 10,966 11,022 11,036 11,416 11,775 11,970 12,092 12,118

% Because the Chapter 4 analysis assumes that new vehicles in model years beyond MY 2016 have a higher fleet
average fuel economy based on AEO fuel economy projections, these assumptions result in emissions reductions
and fuel savings that continue to grow as these new, more fuel-efficient vehicles are added to the fleet in each
subsequent year, reaching their maximum values when all passenger cars and light trucks in the U.S. fleet have these
higher mpg levels. Because of this, NHTSA analyzed the air emissions through 2050, when most of the fleet would
achieve the average fuel economy levels the agency projects in 2030 (based on AEO fuel economy forecasts). By
2050, 98 percent of passenger cars and 88 percent of light trucks will have been produced in 2030 or later. Because
newer vehicles are utilized more than older ones, the fraction of total passenger-car and light-truck VMT that these
vehicles account for would be even higher — 99 percent for passenger cars and 94 percent for light trucks.
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Chapter 2 Proposed Action and Alternatives

As with criteria pollutants, annual emissions of most toxic air pollutants would decrease from one
alternative to the next more stringent alternative. The exceptions are acrolein under Alternative 9;
benzene under Alternatives 3 through 9; 1,3-butadiene under Alternatives 3 through 9; and formaldehyde
under Alternatives 3 through 6. The changes in toxic air pollutant emissions, whether positive or
negative, generally would be small in relation to Alternative 1 emissions levels.

Cumulative emissions generally would be less than noncumulative emissions for the same
combination of pollutant, year (excluding 2016 which is equivalent to the noncumulative emissions in all
cases), and alternative because of differing changes in VMT and fuel consumption under the cumulative
case compared to the noncumulative case. The exceptions are acrolein for all alternatives except
Alternative 9, 1,3-butadiene for all alternatives except Alternative 2, and CO for all alternatives.

The reductions in emissions are expected to lead to reductions in cumulative adverse health
effects. Table 2.6-13 summarizes the national annual changes in health outcomes in 2050 for the nine
alternatives, left to right in order of increasing fuel economy requirements. There would be reductions in
adverse health effects nationwide under all the action alternatives compared to the No Action Alternative.
Reductions in adverse health effects decrease from Alternative 2 through Alternative 3, with mixed
results under Alternatives 4 through 7, and decreasing again under Alternatives 8 and 9. These reductions
primarily reflect the projected PM, s reductions, and secondarily the reductions in SO,.

Table 2.6-13

Cumulative Nationwide Changes in Health Outcomes (cases/year) from Criteria Air Pollutant Emissions from
Passenger Cars and Light Trucks by Alternative a/

Out- Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
come No 3%lyear 4%lyear ~4.3%l/year 5%lyear ~5.9%l/year 6%l/year T7%lyear ~6.7%lyear
and Action b/ Increase Increase Increase Increase Increase  Increase Increase Increase

Year Preferred MNB TCTB

|Mortality (ages 30 and older)

Pope et al. 2002

2050 0 -364 -356 -339 -406 -453 -455 -504 -504
Laden et al. 2006

2050 0 -930 -911 -867 -1,037 -1,157 -1,162 -1,287 -1,288
Chronic bronchitis

2050 0 -230 -226 -215 -259 -290 -292 -323 -323
Emergency Room Visits for Asthma

2050 0 -323 -315 -300 -347 -382 -377 -417 -416
Work Loss Days

2050 0 -39,749  -38,969 -37,043 -44,648 -49,958 -50,334  -55,754 -55,808

la/  Negative changes indicate reductions; positive changes indicate increases.
b/ Changes in health outcome under the No Action Alternative are shown as zero because the No Action Alternative
is the baseline to which emissions under the action alternatives are compared.

The economic value of health impacts would vary proportionally with changes in health
outcomes. Table 2.6-14 lists the corresponding annual reductions in health costs in 2050 under the action
alternatives compared to the No Action Alternative. Reductions in health costs are given for two
alternative assumptions of the discount rate, 3 percent and 7 percent, consistent with EPA policy for
presentation of future health costs.
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Table 2.6-14

Cumulative Nationwide Changes in Health Costs (U.S. million dollars/year) from Criteria Air Pollutant
Emissions from Passenger Cars and Light Trucks by Alternative a/

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
Disc. No 3%/year 4%lyear ~4.3%lyear 5%lyear ~5.9%l/year 6%/year 7%lyear ~6.7%lyear
and  Actionb/ Increase Increase Increase Increase Increase Increase Increase Increase
Year Preferred MNB TCTB

3-% Discount Rate
Pope et al. 2002

2050 0 -3,292 -3,225 -3,067 -3,672 -4,097 -4,116 -4,558 -4,560
Laden et al. 2006
2050 0 -8,069 -7,903 -7,518 -8,999 -10,040 -10,083 -11,167 -11,171

7-% Discount Rate
Pope et al. 2002

2050 0 -2,985 -2,924 -2,782 -3,331 -3,716 -3,733 -4,134 -4,136
Laden et al. 2006
2050 0 -7,287 -7,138 -6,790 -8,128 -9,068 -9,107 -10,087 -10,090

a/ Negative changes indicate economic benefit; positive emissions changes indicate economic costs.
b/ Changes in outcome for the No Action Alternative are shown as zero because the No Action Alternative is the
baseline to which impacts under the action alternatives are compared.

Climate Change

The Reference Case global emissions scenario used in the cumulative impacts analysis (and
described in Chapter 4 of this EIS) differs from the global emissions scenario used for the climate change
modeling presented in Chapter 3. In Chapter 4, the Reference Case global emission scenario reflects
reasonably foreseeable actions in global climate change policy; in Chapter 3, the global emissions
scenario used for the analysis assumes that there are no significant global controls. Given that the climate
system is non-linear, the choice of a global emissions scenario could produce different estimates of the
benefits of the proposed action and alternatives, if the emission reductions of the alternatives were held
constant.

The SAP 2.1 MiniCAM Level 3 scenario assumes a moderate level of global GHG reductions,
resulting in a global atmospheric CO, concentration of roughly 650 parts per million by volume (ppmv)
as of 2100. The following regional, national, and international initiatives and programs are reasonably
foreseeable actions to reduce GHG emissions: Regional Greenhouse Gas Initiative (RGGI); Western
Climate Initiative (WCI); Midwestern Greenhouse Gas Reduction Accord; EPA’s Proposed GHG
Emissions Standards; H.R. 2454: American Clean Energy and Security Act (“Waxman-Markey Bill”);
Renewable Fuel Standard (RFS2); Program Activities of DOE’s Office of Fossil Energy; Program
Activities of DOE’s Office of Nuclear Energy; United Nation’s Framework Convention on Climate
Change (UNFCCC) — The Kyoto Protocol and upcoming Conference of the Parties (COP) 15 in
Copenhagen, Denmark; G8 Declaration — Summit 2009; and the Asia Pacific Partnership on Clean
Development and Climate.*

* The regional, national, and international initiatives and programs discussed above are those which NHTSA has
tentatively concluded are reasonably foreseeable past, current, or future actions to reduce GHG emissions. Although
some of the actions, policies, or programs listed are not associated with precise GHG reduction commitments,
collectively they illustrate a current and continuing trend of U.S. and global awareness, emphasis, and efforts
(continued on bottom of next page)
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Chapter 2 Proposed Action and Alternatives

NHTSA used the MiniCAM Level 3 scenario as the primary global emissions scenario for
evaluating climate effects, and used the MiniCAM Level 2 scenario and the RCP 4.5 MiniCAM reference
emissions scenario to evaluate the sensitivity of the results to alternative emission scenarios. The
sensitivity analysis provides a basis for determining climate responses to varying levels of climate
sensitivities and global emissions and under the No Action Alternative (Alternative 1) and the Preferred
Alternative (Alternative 4). Some responses of the climate system are believed to be non-linear; by using
a range of emissions cases and climate sensitivities, it is possible to estimate the effects of the alternatives
in relation to different reference cases.

2.6.2.2.1 Cumulative GHG Emissions

Table 2.6-15 shows total GHG emissions and emissions reductions from new passenger cars and
light trucks from 2012-2100 under each of the nine alternatives. Projections of emissions reductions over
the 2012 to 2100 period due to the MY 2012-2016 CAFE standards and other reasonably foreseeable
future actions ranged from 27,300 to 39,100 MMTCO,. Compared to global emissions of 3,919,462
MMTCO; over this period (projected by the SAP 2.1 MiniCAM Level 3 scenario), the incremental
impact of this rulemaking is expected to reduce global CO, emissions by about 0.7 to 1.0 percent from
their projected levels under the No Action Alternative.

Table 2.6-15
Cumulative Effects of Emissions and Emissions Reductions (MMTCO,) from 2012-2100
by Alternative
Emissions Reductions Compared
Alternative Emissions to No Action Alternative
1 No Action 227,600 0
2 3%lyear Increase 200,300 27,300
3 4%lyear Increase 200,200 27,300
4 ~4.3%lyear Increase, Preferred 200,300 27,300
5 5%lyear Increase 196,700 30,900
6 ~5.9%l/year Increase, MNB 191,600 36,000
7 6%lyear Increase 191,800 35,800
8 7%lyear Increase 188,500 39,100
9 ~6.7%lyear Increase, TCTB 188,790 38,791

Emissions of CO,, the primary gas that drives climate effects, from the U.S. passenger-car and
light-truck fleet represented about 3.7 percent of total global emissions of CO, in 2005.%” Although
substantial, this source is a still small percentage of global emissions. The relative contribution of CO,
emissions from the U.S. passenger cars and light trucks is expected to decline in the future, due primarily
to rapid growth of emissions from developing economies (which are due in part to growth in global
transportation sector emissions).

towards significant GHG reductions. Together they imply that future commitments for reductions are probable and,
therefore, reasonably foreseeable under NEPA.
*" Includes land-use change and forestry, and excludes international bunker fuels.
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Chapter 2 Proposed Action and Alternatives

2.6.2.2.2 CO, Concentration, Global Mean Surface Temperature, Sea-level Rise,
and Precipitation

The mid-range results of MAGICC model simulations for the No Action Alternative and the eight
action alternatives in terms of CO, concentrations and increase in global mean surface temperature in
2030, 2050, and 2100 are presented in Table 2.6-16 and Figures 2.6-6 through 2.6-9. As Figures 2.6-8
and 2.6-9 show, the impact on the growth in CO, concentrations and temperature is just a fraction of the
total growth in CO, concentrations and global mean surface temperature. However, the relative impact of
the action alternatives is illustrated by the reduction in growth of both CO, concentrations and
temperature in the TCTB Alternative (Alternative 9).

As shown in the table and figures, there is a fairly narrow band of estimated CO, concentrations
as of 2100, from 654.0 ppm for the TCTB Alternative (Alternative 9) to 657.5 ppm for the No Action
Alternative (Alternative 1). For 2030 and 2050, the range is even smaller. Because CO, concentrations
are the key driver of all other climate effects, this leads to small differences in these effects. Although
these effects are small, they occur on a global scale and are long-lived.

The MAGICC simulations of mean global surface air temperature increases are also shown in
Table 2.6-16. For all alternatives, the cumulative global mean surface temperature increase is about
0.80 °C to 0.81 °C as of 2030; 1.32 to 1.33 °C as of 2050; and 2.60 to 2.61 °C as of 2100.®® The
differences among alternatives are small. For 2100, the reduction in temperature increase for the action
alternatives in relation to the No Action Alternative is about 0.01 to 0.02 °C.

The impact on sea-level rise from the scenarios is presented in Table 2.6-16, showing sea-level rise in
2100 ranging from 32.84 centimeters under the No Action Alternative (Alternative 1) to 32.70
centimeters under the TCTB Alternative (Alternative 9), for a maximum reduction of 0.14 centimeters by
2100 from the action alternatives.

Table 2.6-16

Cumulative Effects on CO, Concentrations, Global Mean Surface Temperature Increase, and Sea-level Rise
Using MAGICC (MiniCAM Level 3) by Alternative a/

Global Mean Surface
CO; Concentration Temperature Increase

(ppm) (9] Sea-level Rise (cm)

Totals by Alternative 2030 2050 2100 2030 2050 2100 2030 2050 2100

1 No Action 4387 498.0 657.5 0.805 1.327 2611 7.83 13.67 32.84
2 3%lyear Increase 4385 497.3 6551 0.805 1.323 2.600 7.83 13.65 32.75
3 4%lyear Increase 4385 497.3 655.1 0.805 1.323 2.600 7.83 13.65 32.75
4 ~4.3%lyear Increase, Preferred 4385 497.3 6551 0.804 1.323 2600 7.83 13.65 32.75
5 5%lyear Increase 438.4 497.2 6547 0.804 1.323 2599 7.83 1365 32.73
6 ~5.9%lyear Increase, MNB 4384 497.0 654.3 0.804 1.322 2596 7.83 1364 32.71
7 6%lyear Increase 4384 497.0 654.3 0.804 1.322 2596 7.83 1364 32.71
8 T7%lyear Increase 4384 4969 654.0 0.804 1.321 2595 7.83 13.64 32.70
9 ~6.7%lyear Increase, TCTB 438.4 4969 654.0 0.804 1.321 2595 7.83 13.64 32.70

% Because the actual increase in global mean surface temperature lags the commitment to warming, the impact on
global mean surface temperature increase is less than the long-term commitment to warming.

2-41




Chapter 2 Proposed Action and Alternatives

Table 2.6-16 (continued)
Cumulative Effects on CO, Concentrations, Global Mean Surface Temperature Increase, and Sea-level Rise

Using MAGICC (MiniCAM Level 3) by Alternative a/

CO; Concentration

Global Mean Surface

Temperature Increase

(ppm) (°C) Sea-level Rise (cm)
Totals by Alternative 2030 2050 2100 2030 2050 2100 2030 2050 2100
Reductions Under Alternative CAFE Standards
2 3%lyear Increase 0.2 0.7 24 0.001 0.003 0011 0.00 0.02 0.09
3 4%lyear Increase 0.2 0.7 24 0001 0.003 0011 0.00 0.02 0.09
4 ~4.3%lyear Increase, Preferred 0.2 0.7 24 0.001 0.004 0011 000 002 0.09
5 5%lyear Increase 0.3 0.8 2.8 0001 0.004 0012 0.00 0.02 0.11
6 ~5.9%lyear Increase, MNB 0.3 1.0 32 0001 0.005 0.015 0.00 0.03 0.13
7 6%lyear Increase 0.3 1.0 32 0001 0.005 0015 0.00 0.03 0.13
8 7%lyear Increase 0.3 1.1 35 0.002 0.005 0016 0.00 0.03 0.14
9 ~6.7%lyear Increase, TCTB 0.3 1.1 35 0.002 0.005 0016 0.00 0.03 0.14

a/ Values in this table are rounded.

Figure 2.6-6. Cumulative Effects on CO, Concentrations Using MAGICC
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Figure 2.6-7. Cumulative Effects on the Global Mean Surface Temperature Increase

Using MAGICC by Alternative
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Figure 2.6-8. Cumulative Effects on CO, Concentrations (Reduction Compared to the No
Action Alternative)

a
3.5
3
2.5
£ 2
o
1.5
1
0.5
0]
2030 2050 2100
m Alt. 2: 3%/year Increase m Alt. 3: 4%/year Increase
W Alt. 4: ~4.3%/year Increase, Preferred m Alt. 5: 5%/year Increase
Alt. 6:°5.9%/year Increase, MNB m Alt. 7: 6%/year Increase
Alt. 8: 7%/year Increase m Alt. 9: ~6.7%/year Increase, TCTB

2-44




B OwODN P

©O© 00 ~NO Ol

Chapter 2 Proposed Action and Alternatives

Figure 2.6-9. Cumulative Effects on Global Mean Temperature (Reduction
Compared to the No Action Alternative)
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Given that the action alternatives would reduce temperature increases slightly in relation to the
No Action Alternative (Alternative 1), they also would reduce predicted increases in precipitation
slightly, as shown in Table 2.6-17.

In summary, the impacts of the proposed action and alternatives and other reasonably foreseeable
future actions on global mean surface temperature, sea-level rise, and precipitation are relatively small in
the context of the expected changes associated with the emissions trajectories in the SRES scenarios.*
This is due primarily to the global and multi-sectoral nature of the climate problem. Although these
effects are small, they occur on a global scale and are long-lived.

% These conclusions are not meant to be interpreted as expressing NHTSA’s views that impacts on global mean
surface temperature, precipitation, or sea-level rise are not areas of concern for policymakers. Under NEPA, the
agency is obligated to discuss “the environmental impact[s] of the proposed action.” 42 U.S.C. § 4332(2)(C)(i)
(emphasis added). This analysis fulfills NHTSA’s obligations in this regard.
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Table 2.6-17

Cumulative Effects on Global Mean Precipitation (percent change) a/

Scenario 2020 2055 2090
Global Mean Precipitation Change (scaled, % per °C) 1.45 151 1.63
Global Temperature Above Average 1980-1999 Levels (°C)
1 No Action 0.586 1.466 2.415
2 3%lyear Increase 0.586 1.462 2.406
3 4%lyear Increase 0.586 1.462 2.406
4 ~4.3%lyear Increase, Preferred 0.586 1.462 2.406
5 5%lyear Increase 0.586 1.461 2.405
6 ~5.9%l/year Increase, MNB 0.586 1.460 2.403
7 6%lyear Increase 0.586 1.460 2.403
8 7%lyear Increase 0.586 1.459 2.401
9 ~6.7%lyear Increase, TCTB 0.586 1.459 2.402

Reduction in Global Temperature (°C) for Alternative CAFE Standards, Mid-level Results (Compared to No
Action Alternative)

2 3%lyear Increase 0.000 0.004 0.009
3 4%lyear Increase 0.000 0.004 0.009
4 ~4.3%lyear Increase, Preferred 0.000 0.004 0.009
5 5%lyear Increase 0.000 0.005 0.011
6 ~5.9%l/year Increase, MNB 0.000 0.006 0.013
7 6%lyear Increase 0.000 0.006 0.013
8 7%lyear Increase 0.000 0.006 0.014
9 ~6.7%lyear Increase, TCTB 0.000 0.006 0.014
Global Mean Precipitation Change (%)

1 No Action 0.85% 2.21% 3.94%
2 3%lyear Increase 0.85% 2.21% 3.92%
3 4%lyear Increase 0.85% 2.21% 3.92%
4 ~4.3%lyear Increase, Preferred 0.85% 2.21% 3.92%
5 5%lyear Increase 0.85% 2.21% 3.92%
6 ~5.9%l/year Increase, MNB 0.85% 2.20% 3.92%
7 6%lyear Increase 0.85% 2.20% 3.92%
8 7%lyear Increase 0.85% 2.20% 3.91%
9 ~6.7%lyear Increase, TCTB 0.85% 2.20% 3.91%

Reduction in Global Mean Precipitation Change for Alternative CAFE Standards (% Compared to
No Action Alternative)

2 3%lyear Increase 0.00% 0.01% 0.01%
3 4%lyear Increase 0.00% 0.01% 0.01%
4 ~4.3%lyear Increase, Preferred 0.00% 0.01% 0.02%
5 5%lyear Increase 0.00% 0.01% 0.02%
6 ~5.9%l/year Increase, MNB 0.00% 0.01% 0.02%
7 6%lyear Increase 0.00% 0.01% 0.02%
8 7%lyear Increase 0.00% 0.01% 0.02%
9 ~6.7%lyear Increase, TCTB 0.00% 0.01% 0.02%

a/ Values in this table are rounded.

NHTSA examined the sensitivity of climate effects on key assumptions used in the analysis. The
two variables for which assumptions were varied were climate sensitivity and global emissions.

Climate sensitivities used included 2.0, 3.0, and 4.5 °C for a doubling of CO, concentrations in
the atmosphere. Global emissions scenarios used included the SAP 2.1 MiniCAM Level 3 (650 ppm as
of 2100), the SAP 2.1 MiniCAM Level 2 (550 ppm as of 2100), and RCP 4.5 MiniCAM reference
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Chapter 2 Proposed Action and Alternatives

scenario (783 ppm as of 2100). The sensitivity analysis is based on the results provided for two
alternatives — the No Action Alternative (Alternative 1) and the Preferred Alternative (Alternative 4). The
sensitivity analysis was conducted only for two alternatives, as this was deemed sufficient to assess the
effect of various climate sensitivities on the results.

The results of these simulations illustrate the uncertainty due to factors influencing future global
emissions of GHGs (factors other than the CAFE rulemaking).

The use of different climate sensitivities* (the equilibrium warming that occurs at a doubling of
CO, from pre-industrial levels) can affect not only warming but also indirectly affect sea-level rise and
CO, concentration. The use of alternative global emissions scenarios can influence the results in several
ways. Emissions reductions can lead to larger reductions in the CO, concentrations in later years because
more anthropogenic emissions can be expected to stay in the atmosphere.

As shown in Table 2.6-18, the sensitivity of the simulated CO, emissions in 2030, 2050, and 2100
to assumptions of global emissions and climate sensitivity is low; stated simply, CO, emissions do not
change much with changes in global emissions and climate sensitivity. For 2030 and 2050, the choice of
global emissions scenario has little impact on the results. By 2100, the Preferred Alternative (Alternative
4) has the greatest impact in the global emissions scenario with the highest CO, emissions (MiniCAM
Reference) and the least impact in the scenario with the lowest CO, emissions (MiniCAM Level 2). The
total range of the impact of the Preferred Alternative on CO, concentrations in 2100 is from 2.2 to 2.7
ppm. The Reference Case using the MiniCAM Level 3 scenario and a 3.0 °C climate sensitivity has an
impact of 2.4 ppm.

The sensitivity of the simulated global mean surface temperatures for 2030, 2050, and 2100 is
also shown in Table 2.6-18. In 2030, the impact is low due primarily to the slow rate at which the global
mean surface temperature increases in response to increases in radiative forcing. The relatively slow
response in the climate system explains the observation that even by 2100, when CO, concentrations
more than double in comparison to pre-industrial levels, the temperature increase is below the equilibrium
sensitivity levels, i.e., the climate system has not had enough time to equilibrate to the new CO,
concentrations. Nonetheless, as of 2100 there is a larger range in temperatures across the different values
of climate sensitivity: the reduction in global mean surface temperature from the No Action Alternative to
the Preferred Alternative ranges from 0.008 °C for the 2.0 °C climate sensitivity to 0.014 °C for the 4.5
°C climate sensitivity, for the MiniCAM Level 3 emissions scenario.

The impact on global mean surface temperature due to assumptions concerning global emissions
of GHGs is also important. The scenario with the higher global emissions of GHGs (viz., the MiniCAM
Reference) has a slightly lower reduction in global mean surface temperature, and the scenario with lower
global emissions (viz., the MiniCAM Level 2) has a slightly higher reduction. This is in large part due to
the non-linear and near-logarithmic relationship between radiative forcing and CO, concentrations. At
high emissions levels, CO, concentrations are higher and, as a result, a fixed reduction in emissions yields
a lower reduction in radiative forcing and global mean surface temperature.

%0 Equilibrium climate sensitivity (or climate sensitivity) is the projected responsiveness of Earth’s global climate
system to forcing from GHG drivers, and is often expressed in terms of changes to global surface temperature
resulting from a doubling of CO, in relation to pre-industrial atmospheric concentrations. According to IPCC, using
a likely emissions scenario that results in a doubling of the concentration of atmospheric CO,, there is a 66- to 90-
percent probability of an increase in surface warming of 2.5 to 4.0 °C by the end of the century (relative to 1990
average global temperatures), with 3 °C as the single most likely surface temperature increase.
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Table 2.6-18

Cumulative Effects on CO, Concentration, Temperature, and Sea-level Rise for
Varying Climate Sensitivities for Selected Alternatives a/

Climate
Emissions CAFE Sensitivity Global Mean Surface Sea-level
Scenario Alternative (°C for 2xC0O,;) CO- concentration (ppm) Temperature Increase (°C) Rise (cm)
2030 2050 2100 2030 2050 2100 2100
MiniCAM Level 2
1 No Action 2.0 434.5 483.8 5535 0.613 0.989 1555 22.40
3.0 436.0 487.3 565.9 0.813 1.327 2.189  30.03
4.5 437.6 491.3 581.3 1.035 1.709 2.963 38.88
4 Preferred 2.0 434.3 483.0 551.3 0.612 0.986 1546  22.32
3.0 435.7 486.5 563.5 0.812 1.324 2177  29.92
4.5 437.4 4905 578.8 1.034 1.705 2.948  38.76
Reduction compared to No Action
2.0 0.2 0.8 2.2 0.001 0.003 0.009 0.08
3.0 0.3 0.8 2.4 0.001 0.004 0.012 0.11
4.5 0.2 0.8 25 0.001 0.004 0.015 0.12
MiniCAM Level 3
1 No Action 2.0 437.3 4945 643.4 0.607 0.990 1.888 24.68
3.0 438.7 498.0 6575 0.805 1.327 2611 32.84
45 440.3 502.0 675.2 1.024 1.706 3.475 4224
4 Preferred 2.0 437.0 493.8 641.0 0.606 0.987 1.880 24.60
3.0 438.5 497.3 655.1 0.804 1.323 2.600 32.75
4.5 440.1 501.3 672.6 1.023 1.702 3.461 4212
Reduction compared to No Action
2.0 0.3 0.7 2.4 0.001 0.003 0.008 0.08
3.0 0.2 0.7 2.4 0.001 0.004 0.011 0.09
4.5 0.2 0.7 2.6 0.001 0.004 0.014 0.12
MiniCAM Reference
1 No Action 2.0 440.2 510.7 765.1 0.699 1.168 2292  28.68
3.0 441.8 514.8 783.0 0.923 1.557 3.136  38.00
4.5 443.6 519.5 805.3 1.168 1.991 4132  48.67
4 Preferred 2.0 439.9 510.0 762.6 0.699 1.166 2285 2861
3.0 4415 514.1 780.4 0.922 1.553 3.126 3791
4.5 443.3 518.8 802.6 1.166 1.987 4120  48.55
Reduction compared to No Action
2.0 0.3 0.7 25 0.001 0.003 0.007 0.07
3.0 0.3 0.7 2.6 0.001 0.003 0.010 0.09
4.5 0.3 0.8 2.7 0.001 0.004 0.012 0.12

a/ Values in this table are rounded.

apb~rwN -

The sensitivity of the simulated sea-level rise to changes in climate sensitivity and global GHG emissions
mirrors that of global temperature, as shown in Table 2.6-18. Scenarios with lower climate sensitivities
have lower increases in sea-level rise. The greater the climate sensitivity, the greater the decrement in
sea-level rise for the Preferred Alternative as compared to the No Action Alternative.
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Chapter 3 Affected Environment and Environmental
Consequences

3.1 INTRODUCTION

Council on Environmental Quality (CEQ) regulations for implementing the National
Environmental Policy Act (NEPA) suggest a standard format for an environmental impact statement
(EIS) that includes a section to describe the affected environment (existing conditions) and a section to
describe the potential environmental consequences (impacts) of a proposed action and alternatives. In
this EIS, the National Highway Traffic Safety Administration (NHTSA) describes the affected
environment and potential environmental consequences of the proposed action and alternatives in sections
under the heading for each resource area — energy (Section 3.2), air quality (Section 3.3), climate (Section
3.4), and various other potentially affected resource areas (Section 3.5). This structure enables the reader
to readily learn about existing environmental conditions and potential environmental consequences
related to each resource area. Section 3.6 identifies unavoidable impacts and irreversible and irretrievable
commitments of resources associated with the implementation of the Corporate Average Fuel Economy
(CAFE) standards evaluated in this EIS.

The following table lists topics addressed in a typical EIS and the section(s) in this chapter that
address each topic.

Typical NEPA Topics EIS Sections
Water 3.4 Climate; 3.5.1 Water Resources
Ecosystems 3.4 Climate; 3.5.1 Water Resources; 3.5.2 Biological Resources
Threatened and endangered species 3.5.2.1.4 Endangered Species
Publicly owned parklands, recreational 3.4 Climate; 3.5.1 Water Resources; 3.5.2 Biological Resources;
areas, wildlife and waterfowl refuges, 3.5.3 Land Use and Development; 3.5.6 Land Uses Protected
historic sites, Section 4(f)-related issues under Section 4(f); 3.5.7 Historic and Cultural Resources
Properties and sites of historic and cultural 3.4 Climate; 3.5.3 Land Use and Development; 3.5.6 Land Uses
significance Protected under Section 4(f); 3.5.7 Historic and Cultural Resources

Considerations relating to pedestrians and 3.4 Climate; 3.5.3 Land Use and Development
bicyclists

Social impacts 3.2 Energy; 3.4 Climate; 3.5.3 Land Use and Development;
3.5.9 Environmental Justice

Noise 3.4 Climate; 3.5.3 Land Use and Development; 3.5.8 Noise

Air 3.2 Energy; 3.3 Air Quality; 3.4 Climate

Energy supply and natural resource 3.2 Energy; 3.3 Air Quality; 3.4 Climate; 3.5.1 Water Resources;

development 3.5.2 Biological Resources; 3.5.3 Land Use and Development

Floodplain management evaluation 3.4 Climate; 3.5.1 Water Resources

Wetlands and coastal zones 3.4 Climate; 3.5.1 Water Resources; 3.5.2 Biological Resources

Construction impacts 3.2 Energy; 3.3 Air Quality; 3.4 Climate; 3.5.1 Water Resources;
3.5.2 Biological Resources; 3.5.3 Land Use and Development

Land use and urban growth 3.2 Energy; 3.3 Air Quality; 3.4 Climate; 3.5.1 Water Resources;

3.5.2 Biological Resources; 3.5.3 Land Use and Development

Human environment involving community 3.2 Energy; 3.3 Air Quality; 3.4 Climate; 3.5.3 Land Use and

disruption and relocation Development; 3.5.4 Safety and Other Human Health Impacts;
3.5.5 Hazardous Materials and Regulated Wastes; 3.5.9
Environmental Justice
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3.1 Introduction Chapter 3 Affected Environment and Environmental Consequences

3.1.1 Direct and Indirect Impacts

CEQ regulations state that an EIS “shall succinctly describe” the environment to be affected by
the alternatives under consideration and to provide data and analyses “commensurate with the importance
of the impact[s].” 40 Code of Federal Regulations (CFR) §§ 1502.15, 1502.16. This chapter provides the
analysis to determine and compare the significance of the direct and indirect effects of the proposed
action and alternatives. Under NEPA, direct effects “are caused by the action and occur at the same time
and place.” 40 CFR § 1508.8. CEQ regulations define indirect effects as those that “are caused by the
action and are later in time or farther removed in distance but are still reasonably foreseeable. Indirect
effects may include...effects on air and water and other natural systems, including ecosystems.” 40 CFR
8 1508.8. Sections 3.2, 3.3, and 3.4 provide a quantitative analysis of the direct and indirect effects of the
proposed action and alternatives on energy, air, and climate, respectively. Section 3.5 qualitatively
describes impacts to other resource areas typically addressed in an EIS and the areas required by U.S.
Department of Transportation (DOT) Order 5610, such as biological resources, water resources, noise,
land use, and environmental justice, because there were not enough data available in the literature for a
guantitative analysis and because many of these effects are not localized. In this EIS, such qualitative
analysis is sufficient for NEPA purposes (DOT 1979).*

3.1.2 Areas Not Affected

DOT NEPA procedures describe various areas that should be considered in an EIS. Many of
these areas are addressed Sections 3.2 through 3.6. NHTSA has considered the impact of the proposed
action and alternatives on all areas outlined in the procedures and has determined that the action
alternatives would not directly or indirectly affect the human environment in relation to disruption and
relocation, and considerations related to pedestrians and bicyclists, floodplain management, and
construction impacts. However, the cumulative impacts of the proposed action and alternatives in
combination with other foreseeable actions could affect some of these areas of the human environment
(see Chapter 4).

3.1.3 Approach to Scientific Uncertainty and Incomplete Information
3.1.3.1 CEQ Regulations

CEQ regulations recognize that many federal agencies encounter limited information and
substantial uncertainties when they analyze the potential environmental impacts of their actions.
Accordingly, the regulations provide agencies with a means of formally acknowledging incomplete or
unavailable information in NEPA documents. Where “information relevant to reasonably foreseeable
significant adverse impacts cannot be obtained because the overall costs of obtaining it are exorbitant or
the means to obtain it are not known,” the regulations require an agency to include in its NEPA
document:

1. A statement that such information is incomplete or unavailable;

2. A statement of the relevance of the incomplete or unavailable information to evaluating
reasonably foreseeable significant adverse impacts on the human environment;

! See 42 United States Code (U.S.C.) § 4332 (requiring federal agencies to “identify and develop methods and
procedures...which will insure that presently unquantified environmental amenities and values may be given
appropriate consideration”); 40 CFR § 1502.23 (requiring an EIS to discuss the relationship between a cost-benefit
analysis and any analyses of unquantified environmental impacts, values, and amenities); CEQ (1984) (recognizing
that agencies are sometimes “limited to qualitative evaluations of effects because cause-and-effect relationships are
poorly understood” or cannot be quantified).
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Chapter 3 Affected Environment and Environmental Consequences 3.1 Introduction

3. A summary of existing credible scientific evidence relevant to evaluating the reasonably
foreseeable significant adverse impacts on the human environment; and

4. The agency’s evaluation of such impacts based on theoretical approaches or research methods
generally accepted in the scientific community.

40 CFR § 1502.22(b).

Relying on these provisions is appropriate when an agency is performing a NEPA analysis that
involves potential environmental impacts due to carbon dioxide (CO,) emissions. See, e.g., Mayo Found.
v. Surface Transp. Bd., 472 F.3d 545, 555 (8th Cir. 2006). CEQ regulations also authorize agencies to
incorporate material into a NEPA document by reference to “cut down on bulk without impeding agency
and public review of the action.” 40 CFR § 1502.21.

Throughout this EIS, NHTSA uses these two mechanisms — acknowledging incomplete or
unavailable information and incorporation by reference — to address areas for which NHTSA cannot
develop a credible estimate of the potential environmental impacts of the proposed action and
alternatives. In particular, NHTSA recognizes that information about the potential environmental impacts
of changes in emissions of CO, and other greenhouse gases (GHGs) and associated changes in
temperature, including those expected to result from the proposed rule, is incomplete. NHTSA often
relies on the Intergovernmental Panel on Climate Change (IPCC) 2007 Fourth Assessment Report (IPCC
2007a, 2007h, 2007c)as a recent “summary of existing credible scientific evidence which is relevant to
evaluating the reasonably foreseeable significant adverse impacts on the human environment.” 40 CFR §
1502.22(b)(3).

3.1.4 Common Methodologies

The CAFE Compliance and Effects Modeling System (referred to herein as the Volpe model) is a
peer-reviewed modeling system developed by the DOT Volpe National Transportation Systems Center
(Volpe Center). The Volpe model enables NHTSA to efficiently, systematically, and reproducibly
evaluate many regulatory options by projecting technologies each manufacturer could apply in a given
year to comply with a specific set of standards and by calculating the costs and effects of manufacturers’
application of technologies, including changes in fuel use and therefore CO, emissions. The Volpe model
provides outputs NHTSA used to analyze potential impacts to energy, air, and climate.

The Volpe model begins with an initial state of the domestic vehicle market, which in this case is
the market for passenger cars and light trucks. The model is designed to calculate incremental costs,
effects, and benefits of alternative scenarios (i.e., regulatory alternatives) relative to a specified baseline
scenario (i.e., a no-action alternative) and based on a specified market forecast. The market forecast, the
baseline scenario, and all alternative scenarios are specified in model inputs. The model does not
determine these inputs. For this analysis, the market forecast through model year (MY) 2016 specified as
an input to the Volpe model is based on the MY 2008 fleet, with adjustments to sales volumes of specific
vehicle models. NHTSA used the Volpe model to estimate the extent to which manufacturers could add
technology under the baseline scenario, under which manufacturers are assumed to continue to comply
with the MY2011 CAFE standards. This baseline scenario forms NHTSA's no-action alternative. All
environmental effects attributable to technologies added under this scenario are subtracted from those
attributable to all the other scenarios (i.e., regulatory alternatives).

For the model years covered under the current proposal, the combined passenger-car and light-
truck market forecast developed by NHTSA and the U.S. Environmental Protection Agency (EPA) staff
using MY 2008 CAFE compliance data includes about 1,100 vehicle models, about 400 specific engines,
and about 200 specific transmissions. This level of detail in the representation of the vehicle market is
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3.1 Introduction Chapter 3 Affected Environment and Environmental Consequences

similar to that NHTSA used in recent CAFE analyses. Within the limitations of information that can be
made available to the public, it provides the foundation for a realistic analysis of manufacturer-specific
costs and the analysis of footprint-based CAFE standards, and this level of detail is much greater than the
level of detail used by many other models and analyses relevant to combined passenger-car and light-
truck fuel economy.?

The Volpe model also uses several additional categories of data and estimates provided in various
external input files for all 12 vehicle subclasses (sub-compact, sub-compact performance, compact,
compact performance, midsize, midsize performance, large, and large performance cars; small sport
utility vehicles [SUVs]/pickup trucks/vans, midsize SUVs/pickup trucks/vans, large SUVs/pickup
trucks/vans, and minivans) including:

o Fuel-saving technology characteristics

— Commercialization year;

— Effectiveness and cost;

— “Learning effect” cost coefficients;

— “Technology path” inclusion/exclusion;
— “Phase-in caps” on penetration rates; and
—  “Synergy” effects.

« Vehicular emissions rates for criteria air pollutants and their chemical precursors, including
carbon monoxide (CO), volatile organic compounds (VOCSs), nitrogen oxides (NOy),
particulate matter (PM), and sulfur dioxide (SO,); these emission rates are functions of either
vehicle use, as measured by the number of vehicle miles traveled (VMT), or fuel
consumption, economic, and other data and estimates, such as:

— Vehicle survival (percent of vehicles of a given vintage that remain in service);

— Mileage accumulation (annual travel by vehicles of a given vintage);

— Price/fuel taxation rates for seven fuels (such as gasoline and diesel);

— Pump prices (including taxes) for vehicle fuel savings/retail price;

— Rebound effect coefficient (the elasticity of VMT in relation to per-mile cost of fuel);

— Discount rate; “payback period” (the number of years purchasers consider when taking
into account fuel savings);

— Fuel economy “gap” (for example, laboratory versus actual);

— Per-vehicle value of travel time (in dollars per hour);

— The economic costs (in dollars per gallon) of petroleum consumption;

— Various external costs (all in dollars per mile) associated with changes in vehicle use;

— Damage costs (all on a dollar-per-ton basis) for each of the above-mentioned criteria
pollutants; and

— The civil-penalties rate for noncompliance.

o Properties of different fuels

— Upstream CO, and criteria pollutant emissions rates (that is, U.S. emissions resulting
from the production and distribution of each fuel);

2 Because CAFE standards apply to the average performance of each manufacturer’s fleet of passenger cars and light
trucks, the impact of potential standards on individual manufacturers cannot be credibly estimated without analysis
of fleets manufacturers can be expected to produce in the future. Furthermore, because required CAFE levels under
an attribute-based CAFE standard depend on manufacturers’ fleet composition, the stringency of an attribute-based
standard cannot be predicted without performing analysis at this level of detail.
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Chapter 3 Affected Environment and Environmental Consequences 3.1 Introduction

— Density (pounds per gallon); energy density (British thermal unit per gallon);
— Carbon content;

— Shares of fuel savings leading to reduced domestic refining; and

— Relative shares of different gasoline blends.

« Sensitivity analysis coefficients; high and low fuel price forecasts.
o CAFE scenarios

— Baseline (no action or business-as-usual); and
— Alternative scenarios defining coverage, structure, and stringency of CAFE standards.

NHTSA estimates and specifies all of the input data, then uses the modeling system to project a
set of technologies that each manufacturer could apply to its individual vehicle models in attempting to
comply with the various levels of potential CAFE standards to be examined. The Volpe model then
estimates the costs associated with this additional technology utilization, and accompanying changes in
travel demand; fuel consumption; fuel outlays; emissions of criteria air pollutants; toxic air pollutants;
and GHGs, and economic externalities related to petroleum consumption and other factors.

One of the updates to the model for the current rulemaking is the addition of a “multiyear
planning” capability, developed in response to comments on prior CAFE rulemakings. The version of the
Volpe model used in the previous EIS did not have that capability. For example, when modeling MY
2014, only vehicles with technologies “enabled” in MY 2014 would be candidates for technology
application. When run in multi-year mode, the model “looks back” to earlier years when a technology
was enabled on any vehicles but not used, and considers “back-dating” the application of that technology
when calculating the effective cost. Thus, if the model did not apply an enabled technology in MYs 2012
or 2013, then that technology remains available for multi-year application in MY 2014.

The Volpe model’s multi-year analysis mode is anticipated to be most useful in situations where
the model finds that a manufacturer is able to reach compliance in earlier years of the modeling period
(e.g., MY 2012) but is challenged to reach compliance in later years (e.g., MY 2014). In these cases, the
model can go back to the earlier year and over-comply to make compliance in the later year easier to
achieve. Although this capability is computationally implemented in this “backward-looking” fashion,
the approach simulates a given manufacturer’s ability to apply foresight, adding “extra” technology to a
given model year to facilitate compliance in later model years.

The Volpe model completes this compliance simulation for all manufacturers and all model years
and produces various outputs from the effects of changes in fuel economy. The outputs include:
o Total cost (TC) of all applied technologies;

o Year-by-year mileage accumulation, including increased vehicle use due to the rebound
effect;

e Year-by-year fuel consumption;

« Benefits from additional travel due to the fuel economy rebound effect, as measured by
consumer surplus;’

® Consumer surplus measures the net benefits drivers receive from additional travel and refers to the amount by
which the benefits from additional travel exceed its costs (for fuel and other operating expenses).
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3.1 Introduction Chapter 3 Affected Environment and Environmental Consequences

« Emissions of CO,, other GHGs, criteria air pollutants, and airborne toxics, including
emissions from vehicle use and domestic emissions from fuel production and distribution,*
and the economic value of resulting damages to human health;

« Total discounted/undiscounted national societal costs of year-to-year fuel consumption;
« Economic externalities caused by increased vehicle use (congestion, accidents, noise);
e Value of refueling time saved; and

« Total discounted/undiscounted societal benefits, including net social benefits and benefit-cost
ratio (EIA 2008).

The specific outputs associated with each action alternative examined in this EIS reflect the
assumed values for key inputs to the Volpe model. The outputs of the Volpe model provide data used to
analyze impacts to energy, air, and climate, so these environmental impacts also reflect the inputs into the
Volpe model. Recognizing the uncertainty inherent in many of the underlying estimates in the model,
NHTSA has used the Volpe model to conduct both sensitivity analyses (by changing the assumed value
of one input at a time), and a probabilistic uncertainty analysis (a Monte Carlo analysis that allows
simultaneous variation in these factors) to examine how key measures (e.g., miles-per-gallon [mpg] levels
of the standard, total costs, and total benefits) vary in response to changes in these factors. This type of
analysis is used to estimate the uncertainty surrounding the model’s estimates of the costs and benefits of
a given set of CAFE standards. Chapter 2 describes the results of the sensitivity analysis.

The model can also be used to fit coefficients defining the shape and level of attribute-based
CAFE-standard curves, and to estimate the stringency at which various criteria are satisfied, such as (a) a
specified average required CAFE level, (b) maximum net benefits to society, (c) total costs equal to total
benefits to society, or (d) a specified total incremental cost. The agency uses such information from the
Volpe model, and analysis performed outside the model, to assist in setting standards.

Although NHTSA has used the VVolpe model as a tool to inform its consideration of potential
CAFE standards, the Volpe model, alone, does not determine the CAFE standards NHTSA will propose
or promulgate as final regulations. NHTSA considers the results of analyses conducted using the Volpe
model and external analyses, including assessments of GHGs and air pollutant emissions, and
technologies that might be available in the long term. NHTSA also considers whether the standards could
expedite the introduction of new technologies into the market, and the extent to which changes in vehicle
prices and fuel economy might affect vehicle production and sales. Using all of this information, the
agency considers the governing statutory factors, along with environmental issues and other relevant
societal issues, such as safety, and promulgates the maximum feasible standards based on its best
judgment on how to balance these factors.

For additional detail on how the Volpe model works and the outputs it produces (and which
outputs NHTSA uses to estimate environmental impacts), see the joint NHTSA-EPA Notice of Proposed
Rulemaking (NPRM) (Sections II.A, 11.B, and 11.C) and the accompanying joint Technical Support
Document.

3.1.4.1 Effect of Credit Flexibility on Emissions

Consistent with the Energy Independence and Security Act (EISA), NHTSA’s March 30, 2009
MY 2011 CAFE final rule not only set MY 2011 CAFE standards for passenger cars and light trucks, but

* Domestic full-fuel-cycle emissions include the emissions associated with production, transportation, and refining
operations, and the CO, emissions from fuel combustion.
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Chapter 3 Affected Environment and Environmental Consequences 3.1 Introduction

also revised provisions regarding the creation and application of CAFE credits. CAFE credits are earned
when a manufacturer exceeds an applicable CAFE standard. Manufacturers can then use those credits to
achieve compliance in years in which their measured average fuel economy falls below the standards. In
this context, CAFE credits refer to flexibilities allowed under the Energy Policy and Conservation Act
(EPCA) provisions governing use of Alternative Motor Fuels Act (AMFA) credits, allowable banked
credits, and transfers of credits between the passenger-car and light-truck fleets allowed under EISA.
AMPFA credits allow manufacturers to increase their CAFE levels through MY 2019 by producing
alternative fuel vehicles. The AMFA amended EPCA to provide an incentive for producing these
vehicles by specifying that their fuel economy is to be determined using a special calculation procedure
that results in those vehicles being assigned a high fuel economy level. The additional flexibility to
transfer credits between manufacturing companies is addressed separately below. Because EPCA
prohibits NHTSA from considering these flexibilities when determining the stringency of CAFE
standards, NHTSA did not attempt to do so when it developed standards it has considered for this action.

Under the EISA, AMFA credits are being phased out. The allowable credits are reduced so that,
by law, by 2020 such credits will no longer be allowed.

However, notwithstanding the EPCA constraints regarding the context for establishing CAFE
standards, NHTSA could attempt to account for the creation and application of CAFE credits when
evaluating the environmental impacts of new CAFE standards under NEPA.

NHTSA believes that manufacturers are likely to take advantage of these flexibility mechanisms,
thereby reducing benefits and costs. Manufacturers building dual-fuel vehicles are entitled to a CAFE
benefit of up to 1.2 mpg in 2012-2014, 1.0 mpg in 2015, and 0.8 mpg in 2016 for each fleet. NHTSA
estimates that the impact of the use of AMFA credits could result in an average reduction of
approximately 0.9 mpg in achieved average fuel economy in 2012-2016, and a related increase in CO,
emissions. Regarding credits other than AMFA credits (e.g., CAFE credits earned through over-
compliance, credits transferred between fleets, and credits acquired from other manufacturers), NHTSA
does not have a sound basis to predict the extent to which manufacturers might use them, particularly
because the credit-transfer and credit-trading programs have been only recently authorized, and credit
transfers could involve complex interactions and multiyear planning.®

3.1.4.2 Difficulties in Quantifying Emissions Implications of Credits

Questions NHTSA might need to address in performing an analysis of potential credit use and the
resulting emissions include the following:

« Would manufacturers that have never used CAFE flexibilities do so in the future?

o Would flexibility-induced increases in the sale of flexible-fuel vehicles (FFVs) lead to
increases in the use of alternative fuels?

« Having earned CAFE credits in a given model year, in what model year would a given
manufacturer most likely apply those credits, and how might that affect technologies added
through multiyear planning?

« Having earned CAFE credits in one fleet (i.e., passenger or nonpassenger), to which fleet
would a given manufacturer most likely apply those credits?

® For example, if a manufacturer is planning to redesign many vehicles in MY 2013, but few vehicles in MY 2015
when standards will also be significantly more stringent, the benefits (in terms of reducing regulatory burden) of
using some flexibilities in MY 2013 (e.g., credit transfers) could be outweighed by the benefits of applying extra
technologies in MY 2013 to carry them forward to facilitate compliance in MY 2015.

DELIBERATIVE 37



SOOI WN -

10
11
12
13

14
15
16
17
18
19
20
21

22
23
24
25
26
27

28

29
30
31
32
33

3.1 Introduction Chapter 3 Affected Environment and Environmental Consequences

Such questions are similar to, though possibly less tractable than, the behavioral and strategic
questions that were entailed in representing manufacturers’ ability to “pull ahead” the implementation of
some technologies, and that would be involved in attempting to estimate CAFE-induced changes in
market shares. Although the VVolpe model has been modified to account for multiyear planning effects,
substantial concerns remain about how to develop a credible market-share model for integration into the
modeling system NHTSA has used to analyze the costs and effects of CAFE standards.

3.1.4.3 Market Behavior

Some manufacturers make substantial use of current flexibilities. Other manufacturers regularly
exceed CAFE standards applicable to one or both fleets, and allow the corresponding excess CAFE
credits to expire. Some manufacturers transfer earned CAFE credits to future (or past) model years, but
do not produce FFVs and create corresponding CAFE credits. Finally, still other manufacturers regularly
pay civil penalties for noncompliance, even when producing FFVs would substantially reduce the
magnitude of those penalties.

Notwithstanding these uncertainties, NHTSA anticipates that manufacturers would make varied
use of the flexibilities provided by EPCA, as amended by EISA. These flexibilities could result in
somewhat lower benefits (that is, CO, emissions reductions) than estimated here, because manufacturers’
actions would cause VMT levels, fuel consumption, and emissions to be higher than reported here.
NHTSA expects that the nine alternatives evaluated in this EIS, including the No Action Alternative in
relation to which NHTSA measures the effects of the eight action alternatives, would be affected. Insofar
as the No Action Alternative would be affected, it is even less certain how the net effects of each of the
eight action alternatives would change.

NHTSA expects that use of flexibilities would tend to be greater under more stringent standards.
As stringency increases, the potential for manufacturers to face greater cost increases, and for some,
depending on their level of technological implementation, costs could rise substantially. The economic
advantage of employing allowed flexibilities increases could affect manufacturer behavior in this regard.
A critical factor in addressing the fuel and emissions impacts of such flexibilities is that the likely extent
of utilization cannot be assumed constant across the alternatives.

3.1.4.4 Trading Between Companies

The allowable trading between manufacturers is categorically different from the case discussed
above. The provisions in Section 104 of Title | of the EISA require that fuel savings, and thus, GHG
emissions, be conserved in any trades between manufacturers.® Therefore, there would not be an
environmental impact of any such trades because any increases in fuel use or emissions would have to be
offset by the manufacturer buying the credits.

® “The Secretary of Transportation [by delegation, the Administrator of NHTSA] may establish by regulation a fuel
economy credit trading program to allow manufacturers whose automobiles exceed the average fuel economy
standards prescribed under section 32902 to earn credits to be sold to manufacturers whose automobiles fail to
achieve the prescribed standards such that total oil savings associated with manufacturers that exceed the prescribed
standards are preserved when trading credits to manufacturers that fail to achieve the prescribed standards.” 49
U.S.C. § 32903(f)(1).
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3.2 ENERGY

Energy intensity in the United States (energy use per dollar of gross domestic product [GDP]) has
declined steadily at about 2 percent per year since 1973, when the U.S. Department of Energy (DOE)
began tracking the statistic (EIA 2009a). Since 2000, energy intensity in the U.S. economy has fallen
from 10.08 million British thermal units per dollar of “real” or inflation-adjusted GDP, measured in year
2000 dollars to 8.52 million British thermal units per dollar of GDP (in year 2000 dollars), and DOE
projections show a further steady decline through 2030, with energy intensity reaching 5.58 million
British thermal units per dollar of GDP (in year 2000 dollars) in the latter year (EIA 2009b). Although
U.S. population and economic activity have grown steadily, energy intensity has fallen due to a
combination of increased efficiency and a structural shift in the economy toward less energy-intensive
industries. Despite this continuing improvement in economy-wide energy efficiency, however,
transportation fuel consumption has grown steadily, and now represents the major use of petroleum in the
U.S. economy.

3.2.1 Affected Environment

The energy projections NHTSA uses in this section are from the DOE Energy Information
Administration (EIA), which collects and provides the official energy statistics for the United States. EIA
is the primary source of data used by government agencies and private firms to analyze and model energy
systems. Every year EIA issues projections of energy consumption and supply for both the United States
(Annual Energy Outlook [AEQ]) and for the world (International Energy Outlook [IEQ]). EIA reports
and projects energy consumption by energy mode, by sector, and by geographic region. The modeling
used to formulate the EIA’s projections incorporates all laws and regulations that are in force at the time
of the modeling.

In the case of the AEO 2009, EIA issued an updated Reference Case in April 2009 to incorporate
the impacts of the American Recovery and Reinvestment Act of 2009,' the MY 2011 CAFE standards,
and an update of the macroeconomic assumptions (EIA 2009b). Table 3.2.1-1 shows U.S. and global
energy consumption by sector. Actual energy-consumption data show a steady increase in energy use in
all U.S. sectors. By 2004, the transportation sector was the second largest consumer of energy after the
industrial sector, and comprised 27.8 and 17.3 percent of U.S. and global (less U.S.) energy use,
respectively. Over half of U.S. energy consumption in the transportation sector can be attributed to
passenger cars and light trucks, ranging from 58 percent in 2010 to 53 percent by 2030. Going forward in
time, transportation energy consumption is expected to continue to be the largest component after the
industrial sector, but in the forecasted outer years in the United States the gap between energy
consumption in the two sectors narrows. As a percentage of total economy-wide energy consumption,
projected energy use in the U.S. transportation sector remains fairly constant throughout the projection
years.

The EIA projections include all forms of energy, including renewable fuels and biofuels. Despite
efforts to increase the use of non-fossil fuels in transportation, fuel use remains largely petroleum based.
In 2007, finished motor gasoline and on-road diesel constituted 66 percent of all finished petroleum
products consumed in the United States. If other transportation fuels (aviation fuels, marine and
locomotive diesel, and bunkers) are included, transportation fuels constitute approximately 79 percent of
the finished petroleum products used. In the same year, the biofuel component of the total U.S.
transportation sector energy consumption was slightly more than 2 percent. According to AEO
projections, the biofuels share of energy consumption in the transportation sector will rise to 10 percent
by 2030.

LPub. L. No. 111-5, 123 Stat. 115 (Feb. 17, 2009).
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Table 3.2.1-1

Energy Consumption By Sector

Sector Actual a/ Forecast b/
(Quadrillion BTUC/) 1990 1995 2000 2004 2010 2015 2020 2025 2030
United States
Residential 17.0 18.6 20.5 21.2 22.1 21.8 225 23.3 24.0
Commercial 13.3 14.7 17.2 17.7 19.3 20.4 215 22.6 23.8
Industrial 31.9 34.0 34.8 33.6 29.7 31.3 31.7 32.3 31.9
Transportation 22.4 23.8 26.6 27.9 28.0 28.7 28.9 30.0 31.2
Total 84.7 91.2 99.0 100.4 99.1 102.1 104.7 108.2 111.0
Transportation (%) 26.5 26.2 26.8 27.8 28.3 28.1 27.6 27.7 28.1
World
Residential -- -- -- 47.7 52.8 55.6 58.9 62.1 65.7
Commercial -- -- -- 245 27.8 29.8 32.2 349 37.7
Industrial -- -- -- 163.6 185.9 205.8 219.4 233.7 245.5
Transportation -- -- -- 87.7 96.0 102.8 111.0 118.9 127.7
Total 347.4 365.0 398.1 446.7 508.3 551.5 595.7 637.3 678.3
Transportation (%) -- -- -- 19.6 18.9 18.6 18.6 18.7 18.8
International (World less United States)
Residential -- -- -- 26.5 30.7 33.8 36.4 38.8 41.7
Commercial - - - - - - 6.8 8.5 9.4 10.7 12.3 13.9
Industrial -- -- -- 130.0 156.2 174.5 187.7 201.4 213.6
Transportation -- -- -- 59.8 68.0 74.1 82.1 88.9 96.5
Total 262.8 273.9 299.2 346.3 409.2 449.4 491.0 529.1 567.3
Transportation (%) -- -- -- 17.3 16.6 16.5 16.7 16.8 17.0

al Actual United States data: EIA (2009c), http://www.eia.doe.gov/aer/pdf/pages/sec2_4.pdf
Actual World data: EIA (2009d), http://www.eia.doe.gov/pub/international/iealf/tableel.xls

b/ Forecasted United States data: EIA (2009c), http://www.eia.doe.gov/oiaf/aeo/supplement/arra/excel/
suptab_10.xls
Forecasted World data: EIA (2009d), http://www.eia.doe.gov/oiaf/ieo/excellieoendusetab_1.xls

¢/ Btu = British thermal unit.

The analysis of fuel consumption and energy use conducted for this EIS assumes that fuel
consumed by U.S. passenger cars and light trucks will consist predominantly of gasoline or diesel fuel
derived from petroleum. Implicitly, ethanol FFVs are assumed to operate exclusively on gasoline, while
diesel vehicles are assumed to operate exclusively on petroleum-based diesel rather than on biodiesel.
The estimates of gasoline consumption reported in this analysis include ethanol used as a gasoline
additive to increase its oxygen content, while the estimates of diesel fuel consumption include biodiesel
used as a blending agent.? The analysis makes no other assumption about the use of renewable fuels or
biofuels.

Most U.S. gasoline and diesel is produced domestically (EIA 2009a). In 2007, 4 percent of
finished motor gasoline and 6 percent of on-road diesel were imported. However, increasing volumes of
crude oil are imported for processing in U.S. refineries because domestic production is steadily declining.
By 2006, petroleum imports equaled 60 percent of total liquids supplied and by 2007, crude oil imports

2 EIA data indicate that during 2007, ethanol accounted for approximately 3.6 percent of the energy content of fuel
labeled at retail as gasoline, while biodiesel accounted for about 1.2 percent of the energy content of fuel sold at
retail as diesel. Computed from information reported in AEO 2009 (April 2009 release), Reference Case, Table 17
and Supplemental Table 46.
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had surpassed 10 million barrels per day (EIA 2009a), a high proportion of it coming from volatile and
unstable regions.

A fall in the demand for transportation fuels likely would affect imports of crude oil more than
motor gasoline. Over the last decade there has been a shift in product imports, with volumes of finished
gasoline stabilizing and declining slightly. However, volumes of motor gasoline blending components
have been rapidly increasing, so that by 2007, the imports of blending components were twice that of
finished gasoline.

According to EIA, net imports of crude oil — in part due to improvements in fuel efficiency
required by the changes in CAFE standards, in part due to substitution of biofuels, and in part due to high
prices — will fall to 48 percent of liquid fuel supply in 2020 and then decline further to 40 percent in 2030.
The further decrease in 2030 is due in part due to a projected surge in domestic crude oil production. The
impact of these anticipated developments on the petroleum industry is likely to be felt largely by overseas
producers (EIA 2009c), although the net impact on petroleum production levels of overseas suppliers and
the associated change in their emissions of air pollutants and GHGs will ultimately depend on whether
demand for motor fuel in developing nations rises sufficiently to replace declining U.S. demand.

3.2.2 Methodology

The methodology for examining the impact of higher CAFE standards on gasoline and diesel
consumption relies on outputs from the Volpe model. The Volpe model, as described in Section 3.1.4,
requires the following types of input information: (1) a forecast of the future vehicle market; (2)
estimates of the availability, applicability, and incremental effectiveness and cost of fuel-saving
technologies; (3) estimates of vehicle survival and mileage accumulation patterns, the rebound effect,
future fuel prices, the “social cost of carbon,” and many other economic factors; (4) fuel characteristics
and vehicular emissions rates; and (5) coefficients defining the shape and level of CAFE curves to be
examined.

Using NHTSA-selected inputs, the agency projects a set of technologies each manufacturer could
apply in attempting to comply with the various levels of potential CAFE standards to be examined. The
model then estimates the costs associated with this additional technology utilization, and accompanying
changes in travel demand, fuel consumption, fuel outlays, emissions, and economic externalities related to
petroleum consumption and other factors.

The analysis of costs and benefits employed in the Volpe model reflects the NHTSA assessment
of a broad range of technologies that can be applied to passenger cars and light trucks. In the agency’s
rulemakings covering light-truck CAFE standards for MY 2005-2007 and MY 2008-2011, the agency
relied on the 2002 National Academy of Sciences report, Effectiveness and Impact of Corporate Average
Fuel Economy Standards for estimating potential fuel economy benefits and associated retail costs of
applying combinations of technologies. In developing its final rule adopting CAFE standards for MY
2011, NHTSA reviewed manufacturers’ technology data and comments it received on its fuel-saving
technologies, and conducted its own independent analysis, which involved hiring an international
engineering consulting firm that specializes in automotive engineering, the same firm EPA used in
developing its advance notice of proposed rulemaking to regulate GHG emissions under the Clean Air
Act (CAA). Since then, NHTSA and EPA have collaborated on further updates to estimates of the cost,
effectiveness, and availability of fuel-saving technologies the agencies expect to be available during MY
2012-2016. The revised technology assumptions — that is, estimates of the availability, applicability, cost,
and effectiveness of fuel-saving technologies, and the order in which the technologies are applied — are
described in greater detail in the NHTSA-EPA joint technical support document and in NHTSA’s RIA,
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3.2 Energy Chapter 3 Affected Environment and Environmental Consequences

which can be found in the docket for this action. See Section 3.1.4 for further information on the Volpe
model.

The Volpe model produces various outputs, including its estimates of year-by-year fuel
consumption by U.S. passenger-car and light-truck fleets. The Volpe model estimates annual fuel
consumption and fuel savings for each calendar year from 2012, when the CAFE standards considered in
this EIS would first take effect, through 2060, when almost all passenger cars and light trucks in use
would have met CAFE standards at least as stringent as those established for MY 2016.3 Therefore, the
estimated fuel savings during 2060 represents the maximum annual fuel savings resulting from the CAFE
standards established by this rulemaking.

To calculate fuel savings for each action alternative, NHTSA subtracted fuel consumption under
that alternative from its level under the No Action Alternative. The Volpe model estimated fuel savings
using the following mpg assumptions: for MY 2012-2016, the fuel economy of new passenger cars and
light trucks under each action alternative increases annually in accordance with the CAFE standards
specified in that particular alternative.* For MY 2017-2060, all new vehicles were assumed to meet the
MY 2016 CAFE standards that would be established under each action alternative. In effect, this means
that fuel economy achieved by passenger cars and light trucks produced in MY 2017-2060 remains
constant at their levels estimated for MY 2016 under each action alternative.’

3.2.3 Environmental Consequences

Table 3.2.3-1, which lists the impact on fuel consumption for passenger cars from 2020 through
2060, shows the increasing impact of alternative CAFE standards over time. The table reports total fuel
consumption for passenger cars, both gasoline and diesel, under the No Action Alternative (Alternative 1)
and each of the eight action alternatives, as described in Section 2.3. By 2060, when the entire passenger-
car and light-truck fleet is likely to be composed of MY 2016 or later passenger cars and light trucks, fuel
consumption reaches 173.5 billion gallons under the No Action Alternative. Fuel consumption is less
than that projected under the No Action alternative for all the action alternatives, ranging from 158.2
billion gallons under Alternative 2 (3-percent annual increase in mpg) to 139.7 billion gallons under
Alternatives 8 and 9 (TCTB). In 2060, fuel consumption under the TCTB Alternative amounts to 9.1
million barrels of fuel per day, while under Alternative 4 (the Preferred Alternative), daily fuel
consumption amounts to 9.8 million barrels per day.® As a point of reference, NHTSA projects that fuel
consumption under the No Action Alternative would be 11.3 million barrels per day in 2060. In 2007, the
United States consumed 9.3 million barrels of fuel per day (EIA 2009a).

® This assumes that if NHTSA does not establish more stringent CAFE standards for model years after MY 20186,
the standards established for MY 2016 as part of the current rulemaking would be extended to apply to subsequent
model years.

* The average fuel economy levels actually achieved by passenger cars and light trucks produced during a model
year do not necessarily equal the CAFE standards for that model year. This occurs because some manufacturers’
average fuel economy levels for their passenger cars or light trucks are projected to exceed the applicable CAFE
standards during certain model years, while other manufacturers’ fuel economy levels are projected to fall short of
either the passenger car or light truck CAFE standards during some model years. As explained in Section 3.1.4.1,
manufacturers may earn or use credits in these situations, but EPCA prohibits NHTSA from considering these
flexibilities when determining the stringency of CAFE standards.

® See footnote 2 in this chapter.

® Billions of gallons (annual) are converted to millions of barrels per day by dividing by 365 and then dividing by
42,
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Table 3.2.3-1
Passenger Car Annual Fuel Consumption and Fuel Savings (billion gallons gasoline equivalent) by
Alternative
Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
No 3%lyear 4%lyear ~4.3%lyear 5%lyear ~5.9%l/year 6%l/year T7%lyear ~6.7%lyear
Calendar Action Increase Increase Increase Increase Increase Increase Increase Increase
Year Preferred MNB TCTB
Fuel Consumption
2020 69.4 65.7 64.3 63.9 63.0 61.8 61.9 61.2 61.1
2030 97.9 89.5 86.4 855 835 81.0 80.9 79.4 79.4
2040 121.7 110.9 106.9 105.9 103.2 100.1 99.9 98.0 98.1
2050 145.7 132.8 128.0 126.7 123.5 119.8 119.6 117.3 117.3
2060 173.5 158.2 152.4 150.9 147.1 142.7 142.4 139.7 139.7
Fuel Savings Compared to No Action
2020 -- 3.7 5.1 55 6.4 7.6 7.6 8.2 8.3
2030 -- 8.4 115 12.3 14.4 16.8 17.0 18.4 18.4
2040 - 10.8 14.8 15.9 18.5 21.6 21.8 23.7 23.7
2050 - 12.9 17.7 19.0 22.2 25.9 26.2 28.4 28.4
2060 -- 15.4 21.1 22.6 26.5 30.9 31.2 33.9 33.8

Table 3.2.3-2 lists comparable results for light trucks for the same period and for the same
alternative CAFE standards. As in the previous table, reported fuel consumption includes light-truck
diesel and gasoline consumption. Fuel consumption under the No Action Alternative is estimated to total
101.4 billion gallons in 2060, and to decline progressively under the action alternatives, from 93.3 billion
gallons under Alternative 2 to 81.3 billion gallons under Alternative 8. These represent fuel savings
compared to the No Action Alternative that range from 8.1 billion gallons annually under Alternative 2 to
20.1 billion gallons annually under Alternative 8, or from 0.5 million to 1.3 million barrels of petroleum
per day.

Table 3.2.3-2
Light Truck Annual Fuel Consumption and Fuel Savings (billion gallons gasoline equivalent) by Alternative
Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
No 3%lyear 4%lyear ~4.3%lyear 5%lyear ~5.9%l/year 6%lyear 7%lyear ~6.7%lyear
Calendar  Action Increase Increase Increase Increase Increase Increase Increase Increase
Year Preferred MNB TCTB
Fuel Consumption
2020 68.6 66.4 65.2 64.9 64.2 63.0 63.3 62.7 62.6
2030 66.0 61.6 59.6 59.0 57.6 55.8 55.9 55.0 55.1
2040 73.0 67.4 64.9 64.2 62.4 60.3 60.3 59.1 59.3
2050 85.5 78.7 75.7 74.8 72.7 70.2 70.1 68.7 69.0
2060 101.4 93.3 89.7 88.7 86.1 83.1 83.1 81.3 81.7
Fuel Savings Compared to No Action
2020 -- 2.3 3.4 3.8 4.4 5.6 5.3 5.9 6.0
2030 -- 4.4 6.4 7.0 8.3 10.1 10.0 11.0 10.9
2040 -- 5.6 8.1 8.8 10.6 12.8 12.7 14.0 13.7
2050 -- 6.8 9.8 10.7 12.8 154 154 16.9 16.5
2060 -- 8.1 11.7 12.7 15.3 18.3 18.4 20.1 19.7
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3.3 AIR QUALITY
3.3.1 Affected Environment
3.3.1.1 Relevant Pollutants and Standards

The proposed CAFE standards would affect air pollution and air quality, which in turn, have the
potential to affect public health and welfare and the environment. The CAA is the primary federal
legislation that addresses air quality. Under the authority of the CAA and its amendments, EPA has
established National Ambient Air Quality Standards (NAAQS) for six criteria pollutants® (relatively
commonplace pollutants that can accumulate in the atmosphere as a result of normal levels of human
activity). This EIS air quality analysis assesses the impacts of the action alternatives in relation to criteria
pollutants and some hazardous air pollutants from mobile sources.

The criteria pollutants are CO, nitrogen dioxide (NO;) (one of several oxides of nitrogen), ozone,
SO,, PM with an aerodynamic diameter equal to or less than 10 microns (PMyo) and 2.5 microns (PM,s),
and lead. Ozone is not emitted directly from vehicles, but is evaluated based on emissions of the ozone
precursor pollutants nitrogen oxides (NO,) and VOCs.?

The U.S. transportation sector is a major source of emissions of certain criteria pollutants or their
chemical precursors. Total emissions from on-road mobile sources (passenger cars and light trucks) have
declined dramatically since 1970 as a result of pollution controls on vehicles and regulation of the
chemical content of fuels, despite continuing increases in the amount of vehicle travel. From 1970 to
2008, the most recent year for which data are available, emissions from on-road mobile sources declined
76 percent for CO, 59 percent for NOy, 64 percent for PMyy, 77 percent for SO,, and 80 percent for
VOCs. Emissions of PM, s from on-road mobile sources declined 66 percent from 1990, the earliest year
for which data are available, to 2008 (EPA 2009i).

On-road mobile sources are responsible for 50 percent of total U.S. emissions of CO, 4 percent of
PM, s emissions, and 1 percent of PMy, emissions (EPA 2009i). Almost all of the PM in motor-vehicle
exhaust is PM,s; therefore, this analysis focuses on PM, 5 rather than PMy,. On-road mobile sources also
contribute 21 percent of total nationwide emissions of VOCs and 32 percent of NOy, which are chemical
precursors of ozone. In addition, NOy is a PM, s precursor and VOCs can be PM, 5 precursors. On-road
mobile sources contribute only 1 percent of SO,, but SO, and other oxides of sulfur (SOy) are important
because they contribute to the formation of PM, 5 in the atmosphere; however, on-road mobile sources
contribute only 1 percent of SO,. With the elimination of lead in gasoline, lead is no longer emitted from
motor vehicles in more than negligible quantities. Lead is not assessed further in this analysis.

Table 3.3.1-1 lists the primary and secondary NAAQS for each criteria pollutant. Primary
standards are set at levels intended to protect against adverse effects on human health; secondary
standards are intended to protect against adverse effects on public welfare, such as damage to agricultural
crops or vegetation, and damage to buildings or other property. Because each criteria pollutant has

! “Criteria pollutants” is a term used to collectively describe the six common air pollutants for which the CAA
requires EPA to set NAAQS. EPA calls these pollutants “criteria” air pollutants because it regulates them by
developing human-health-based and/or environmentally based criteria (science-based guidelines) for setting
permissible levels. “Hazardous pollutants,” by contrast, refer to substances defined as hazardous by the 1990 CAA
amendments. These substances include certain VOCs, pesticides, herbicides, and radionuclides that present tangible
hazards, based on scientific studies of exposure to humans and other mammals.

2 Ozone is a photochemical oxidant and the major component of smog. Ozone is not emitted directly into the air,
but is formed through complex chemical reactions between precursor emissions of VOCs and NO, in the presence of
the ultraviolet component of sunlight.
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different potential effects on human health and public welfare, the NAAQS specify different permissible
levels for each pollutant. NAAQS for some pollutants include standards for both short- and long-term
average levels. Short-term standards, which typically specify higher levels of a pollutant, are intended to
protect against acute health effects from short-term exposure to higher levels of a pollutant; long-term
standards are established to protect against chronic health effects resulting from long-term exposure to
lower levels of a pollutant.

Table 3.3.1-1

National Ambient Air Quality Standards

Primary Standards Secondary Standards
Pollutant Level a/ Averaging Time Level a/ Averaging Time
Carbon monoxide 9 ppm 8 hours b/ None
(10 mg/m®)
35 ppm 1 hour b/
(40 mg/m®)
Lead 0.15 ug/m3 Rolling 3-month average Same as Primary
Nitrogen dioxide 0.053 ppm Annual Same as Primary
(100 pg/m?) (Arithmetic Mean)
Particulate matter (PMso) 150 ug/m3 24 hours c/ Same as Primary
Particulate matter (PMas) 15.0 ug/m3 Annual d/ Same as Primary
(Arithmetic Mean)
35 pg/m3 24 hours e/ Same as Primary
Ozone 0.075 ppm 8 hours f/ Same as Primary
(2008 std.)
0.08 ppm 8 hours g/ h/ Same as Primary
(1997 std.)
Sulfur dioxide 0.03 ppm Annual 0.5 ppm 3 hours b/
(Arithmetic Mean) (1300 pg/m?)
0.14 ppm 24 hours b/

al Units of measure for the standards are parts per million (ppm) by volume, milligrams per cubic meter of air
(mg/m3), and micrograms per cubic meter of air (ug/m3).

b/ Not to be exceeded more than once per year.

¢/ Not to be exceeded more than once per year on average over 3 years.

d/ To attain this standard, the 3-year average of the weighted annual mean PM, s concentrations from single or

multiple community-oriented monitors must not exceed 15.0 ug/m3.

e/ To attain this standard, the 3-year average of the 98th percentile of 24-hour concentrations at each population-
oriented monitor within an area must not exceed 35 ug/m3 (effective December 17, 2006).

f/ To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average ozone
concentrations measured at each monitor within an area over each year must not exceed 0.075 ppm (effective
May 27, 2008).

a/ To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average ozone
concentrations measured at each monitor within an area over each year must not exceed 0.08 ppm.

h/ The 1997 standard—and the implementation rules for that standard—will remain in place for implementation
purposes as EPA undertakes rulemaking to address the transition from the 1997 ozone standard to the 2008
ozone standard.

Source: 40 CFR 50, as presented in EPA 2009f.

Under the CAA, EPA is required to review NAAQS every 5 years and to change the levels of the
standards if warranted by new scientific information. NAAQS formerly included an annual PMy,
standard, but EPA revoked the annual PM;q standard in 2006 based on an absence of evidence of health
effects associated with annual PMy, levels. In September 2006, EPA tightened the 24-hour PM, 5
standard from 65 micrograms per cubic meter (pug/m®) to 35 pg/m®. In March 2008, EPA tightened the
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8-hour ozone standard from 0.08 part per million (ppm) to 0.075 ppm. At present, EPA is considering
further changes to the PM, 5 standards and changes to the NO, standard.

The air quality of a geographic region is usually assessed by comparing the levels of criteria air
pollutants found in the atmosphere to the levels established by NAAQS. Concentrations of criteria
pollutants within the air mass of a region are measured in parts of a pollutant per million parts of air or in
micrograms of a pollutant per cubic meter of air present in repeated air samples taken at designated
monitoring locations. These ambient concentrations of each criteria pollutant are compared to the
permissible levels specified by NAAQS to assess whether the region’s air quality could be unhealthful.

When the measured concentrations of a criteria pollutant within a geographic region are below
those permitted by NAAQS, EPA designates the region as an attainment area for that pollutant; regions
where concentrations of criteria pollutants exceed federal standards are called nonattainment areas.
Former nonattainment areas that have attained NAAQS are designated as maintenance areas. Each
nonattainment area is required to develop and implement a State Implementation Plan (SIP), which
documents how the region will reach attainment levels within periods specified in the CAA. In
maintenance areas, the SIP documents how the state intends to maintain compliance with NAAQS. When
EPA changes a NAAQS, states must revise their SIPs to address how they will attain the new standard.

Compounds emitted from vehicles, which are known or suspected to cause cancer or other serious
health and environmental effects, are known as mobile source air toxics (MSATSs). The MSATSs included
in this analysis are acetaldehyde, acrolein, benzene, 1,3-butadiene, diesel particulate matter (DPM), and
formaldehyde. EPA and the Federal Highway Administration (FHWA) have identified these air toxics as
the MSATS of concern for impacts of highway vehicles (EPA 2007, FHWA 2006). DPM is a component
of exhaust from diesel-fueled vehicles and falls almost entirely within the PM, 5 particle-size class.

Section 3.4 addresses the major GHGs — CO,, methane (CH,), and nitrous oxides (N,O); these
GHGs are not included in this air quality analysis, except the evaluation of NO, includes N,O because it
is one of the oxides of nitrogen.

3.3.1.2 Health Effects of Criteria Pollutants

The following paragraphs briefly describe the health effects of the six federal criteria pollutants.
This information is adapted from the EPA Green Book, Criteria Pollutants (EPA 2008b). EPA’s most
recent technical reports and Federal Register notices for NAAQS reviews contain more information on
the health effects of criteria pollutants (see http://www.epa.gov/ttn/naags/).

Ozone is a photochemical oxidant and the major component of smog. Ozone is not emitted
directly into the air, but is formed through complex chemical reactions between precursor emissions of
VOCs and NOy in the presence of the ultraviolet component of sunlight. Ground-level ozone causes
health problems because it irritates the mucous membranes, damages lung tissue, reduces lung function,
and sensitizes the lungs to other irritants. Exposure to ozone for several hours at relatively low
concentrations has been found to substantially reduce lung function and induce respiratory inflammation
in normal, healthy people during exercise. There is also evidence that short-term exposure to ozone
directly or indirectly contributes to non-accidental and cardiopulmonary-related mortality.

PM is a generic term for a broad class of chemically and physically diverse substances that exist
as discrete particles. PM includes dust, dirt, soot, smoke, and liquid droplets directly emitted into the air,
and particles formed in the atmosphere by condensation or by the transformation of emitted gases such as
NOy, SO4 and VOCs. The definition of PM also includes particles composed of elemental carbon (carbon
black or black carbon). Both gasoline-fueled and diesel-fueled vehicles emit PM. In general, the smaller
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the PM, the deeper it can penetrate into the respiratory system and the more damage it can cause.
Depending on its size and composition, PM can damage lung tissue, aggravate existing respiratory and
cardiovascular diseases, alter the body’s defense systems against foreign materials, and cause cancer and
premature death. As noted above, EPA regulates PM according to two particle size classifications, PMyg
and PM,5s. This analysis only considers PM, s because almost all of the PM emitted in exhaust from
passenger cars and light trucks is PM;s.

CO is a colorless, odorless, poisonous gas produced by incomplete combustion of carbon in fuels.
Motor vehicles are the largest source of CO emissions nationally. When CO enters the bloodstream, it
acts as an asphyxiant by reducing the delivery of oxygen to the body’s organs and tissues. It can impair
the brain’s ability to function properly. Health threats are most serious for those who suffer from
cardiovascular disease, particularly those with angina or peripheral vascular disease.

Lead is a toxic heavy metal used in industry, such as in battery manufacturing, and formerly in
widespread use as an additive in paints. Lead gasoline additives (in piston-engine powered aircraft), non-
ferrous smelters, and battery plants are the most significant contributors to atmospheric lead emissions.
Lead exposure can occur through multiple pathways, including inhalation of air and ingestion of lead in
food, water, soil, or dust. Excessive lead exposure can cause seizures, mental retardation, behavioral
disorders, severe and permanent brain damage, and death. Even low doses of lead can lead to central
nervous system damage. Because of the prohibition of lead as an additive in motor vehicle liquid fuels,
light-duty gasoline onroad vehicles are no longer a major source of lead pollution.

SO,, one of various oxides of sulfur (SO), is a gas formed from combustion of fuels containing
sulfur. Most SO, emissions are produced by stationary sources such as power plants. SO; is also formed
when gasoline is extracted from crude oil in petroleum refineries, and in other industrial processes. High
concentrations of SO, cause severe respiratory distress (difficulty breathing), irritate the upper respiratory
tract, and can aggravate existing respiratory and cardiovascular disease. SO, also is a primary contributor
to acid deposition, or acid rain, which causes acidification of lakes and streams and can damage trees,
crops, historic buildings, and statues.

NO, is a reddish-brown, highly reactive gas, one of the oxides of nitrogen formed by
high-temperature combustion (as in vehicle engines) of nitrogen and oxygen. Most NOy created in the
combustion reaction consists of nitric oxide (NO), which oxidizes to NO; in the atmosphere. NO, can
irritate the lungs and mucous membranes, cause bronchitis and pneumonia, and lower resistance to
respiratory infections. Oxides of nitrogen are an important precursor both to ozone and acid rain, and can
affect both terrestrial and aquatic ecosystems.

3.3.1.3 Health Effects of Mobile Source Air Toxics (adapted from EPA 2009d)

Motor vehicle emissions contribute to ambient levels of air toxics known or suspected as human
or animal carcinogens, or that have noncancer health effects. The population experiences an elevated risk
of cancer and other noncancer health effects from exposure to air toxics (EPA 1999a). These compounds
include, but are not limited to, acetaldehyde, acrolein, benzene, 1,3-butadiene, and formaldehyde. These
five air toxics, plus DPM, comprise the six priority MSATS analyzed in this EIS. These compounds,
except acetaldehyde, plus polycyclic organic matter (POM) and naphthalene, were identified as national
or regional risk drivers in the EPA 2002 National-scale Air Toxics Assessment (NATA) and have
significant inventory contributions from mobile sources (EPA 2009a). This EIS does not analyze POM
separately, but it can occur as a component of DPM and is addressed under DPM below. Naphthalene is
not analyzed separately in this EIS; however, naphthalene is a member of the POM class of compounds
discussed under DPM.
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Chapter 3 Affected Environment and Environmental Consequences 3.3 Air Quality

Acetaldehyde is classified in EPA’s Integrated Risk Information System (IRIS) database as a
probable human carcinogen, based on nasal tumors in rats, and is considered toxic by the inhalation, oral,
and intravenous routes (EPA 1991). Acetaldehyde is reasonably anticipated to be a human carcinogen by
the U.S. Department of Health and Human Services (DHHS) in the 11th Report on Carcinogens and is
classified as possibly carcinogenic to humans (Group 2B) by the International Agency for Research on
Cancer (IARC) (NTP 2005, IARC 1999). EPA is reassessing cancer risk from inhalation exposure to
acetaldehyde.

The primary noncancer effects of exposure to acetaldehyde vapors include eye, skin, and
respiratory-tract irritation (EPA 1991). In short-term (4-week) rat studies, degeneration of olfactory
epithelium was observed at various concentration levels of acetaldehyde exposure (Appleman et al. 1982,
1986). EPA used data from these studies to develop an inhalation reference concentration. Some
asthmatics have been shown to be a sensitive subpopulation to decrements in functional expiratory
volume (FEV1 test) and bronchoconstriction upon acetaldehyde inhalation (Myou et al. 1993). EPA is
reassessing the health hazards from inhalation exposure to acetaldehyde.

Acrolein is extremely acrid and irritating to humans when inhaled, with acute exposure resulting
in upper respiratory tract irritation, mucus hypersecretion, and congestion. Levels considerably lower
than 1 ppm (2.3 mg/m®) elicit subjective complaints of eye and nasal irritation and a decrease in the
respiratory rate (Weber-Tschopp et al. 1977, Sim and Pattle 1957). Lesions to the lungs and upper
respiratory tracts of rats, rabbits, and hamsters have been observed after subchronic exposure to acrolein.
Based on animal data, individuals with compromised respiratory function (e.g., emphysema, asthma) are
expected to be at increased risk of developing adverse responses to strong respiratory irritants such as
acrolein. This was demonstrated in mice with allergic-airway disease by comparison to non-diseased
mice in a study of the acute respiratory irritant effects of acrolein (Morris et al. 2003). The intense
irritancy of this carbonyl has been demonstrated during controlled tests in human subjects, who suffer
intolerable eye and nasal mucosal sensory reactions within minutes of exposure (Sim and Pattle 1957).

EPA determined in 2003 that the human carcinogenic potential of acrolein could not be
determined because the available data were inadequate. No information was available on the
carcinogenic effects of acrolein in humans and the animal data provided inadequate evidence of
carcinogenicity (EPA 2003). IARC determined in 1995 that acrolein was not classifiable as to its
carcinogenicity in humans (IARC 1995).

The EPA IRIS database lists benzene as a known human carcinogen (causing leukemia) by all
routes of exposure, and concludes that exposure is associated with additional health effects, including
genetic changes in both humans and animals and increased proliferation of bone marrow cells in mice
(EPA 2000a, IARC 1982, Irons et al 1992). EPA states in its IRIS database that data indicate a causal
relationship between benzene exposure and acute lymphocytic leukemia and suggest a relationship
between benzene exposure and chronic non-lymphocytic leukemia and chronic lymphocytic leukemia.
IARC has determined that benzene is a human carcinogen and DHHS has characterized benzene as a
known human carcinogen (IARC 1987, NTP 2005).

A number of adverse noncancer health effects, including blood disorders such as preleukemia and
aplastic anemia, have also been associated with long-term exposure to benzene (Askoy 1989, Goldstein
1988). The most sensitive noncancer effect observed in humans, based on current data, is the depression
of the absolute lymphocyte count in blood (Rothman et al 1996, EPA 2002a). In addition, recent work,
including studies sponsored by the Health Effects Institute, provides evidence that biochemical responses
are occurring at lower levels of benzene exposure than previously known (Qu et al. 2002, 2003; Lan et al.
2004; Turtletaub and Mani 2003) The EPA IRIS program has not yet evaluated these new data.
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3.3 Air Quality Chapter 3 Affected Environment and Environmental Consequences

EPA has characterized 1,3-butadiene as carcinogenic to humans by inhalation (EPA 2002b,
2002¢). IARC has determined that 1,3-butadiene is a human carcinogen, and DHHS has characterized
1,3-butadiene as a known human carcinogen (IARC 1999, NTP 2005). There are numerous studies
consistently demonstrating that animals and humans in experiments metabolize 1,3-butadiene into
genotoxic metabolites. The specific mechanisms of 1,3-butadiene-induced carcinogenesis are not known;
however, scientific evidence strongly suggests that the carcinogenic effects are mediated by genotoxic
metabolites. Animal data suggest that females could be more sensitive than males for cancer effects
associated with 1,3-butadiene exposure; there are insufficient data in humans from which to draw
conclusions about sensitive subpopulations. 1,3-butadiene also causes a variety of reproductive and
developmental effects in mice; no human data on these effects are available. The most sensitive effect
was ovarian atrophy observed in a lifetime bioassay of female mice (Bevan et al. 1996).

DPM is a component, along with diesel exhaust organic gases, of diesel exhaust. DPM particles
are very fine, with most particles smaller than 1 micron, and their small size allows inhaled DPM to reach
the lungs. Particles typically have a carbon core coated by condensed organic compounds such as POM,
which include mutagens and carcinogens. DPM also includes elemental carbon (carbon black or black
carbon) particles emitted from diesel engines. Diesel exhaust is likely to be carcinogenic to humans by
inhalation from environmental exposure.

DPM can contain POM, which is generally defined as a large class of organic compounds that
have multiple benzene rings and a boiling point greater than 100 degrees Celsius (°C). EPA classifies
many of the compounds included in the POM class as probable human carcinogens based on animal data.
Polycyclic aromatic hydrocarbons (PAHS) are a subset of POM that contains only hydrogen and carbon
atoms. A number of PAHSs are known or suspected carcinogens. Recent studies have found that maternal
exposures to PAHSs in a population of pregnant women were associated with several adverse birth
outcomes, including low birth weight and reduced length at birth, and impaired cognitive development at
age 3 (Perera et al. 2002, 2006). EPA has not yet evaluated these recent studies.

Since 1987, EPA has classified formaldehyde as a probable human carcinogen based on evidence
in humans and in rats, mice, hamsters, and monkeys (EPA 1987). EPA is reviewing recently published
epidemiological data. For example, National Cancer Institute (NCI) research found an increased risk of
nasopharyngeal cancer and lymphohematopoietic malignancies such as leukemia among workers exposed
to formaldehyde (Hauptmann et al. 2003, 2004). In an analysis of the lymphohematopoietic cancer
mortality from an extended followup of these workers, NCI confirmed an association between
lymphohematopoietic cancer risk and peak exposures to formaldehyde (Beane Freeman et al. 2009). A
recent National Institute of Occupational Safety and Health study of garment workers also found
increased risk of death due to leukemia among workers exposed to formaldehyde (Pinkerton 2004).
Extended followup of a cohort of British chemical workers did not find evidence of an increase in
nasopharyngeal or lymphohematopoietic cancers, but did report a continuing statistically significant
excess in lung cancers (Coggon et al. 2003). Recently, IARC reclassified formaldehyde as a human
carcinogen (Group 1) (IARC 2006).

Formaldehyde exposure also causes a range of noncancer health effects, including irritation of the
eyes (burning and watering), nose, and throat. Effects in humans from repeated exposure include
respiratory-tract irritation, chronic bronchitis, and nasal epithelial lesions such as metaplasia and loss of
cilia. Animal studies suggest that formaldehyde might also cause airway inflammation, including
eosinophil infiltration into the airways. There are several studies suggesting that formaldehyde might
increase the risk of asthma, particularly in the young (ATSDR 1999, WHO 2002).
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3.3.1.4 Clean Air Act and Conformity Regulations
3.3.1.4.1 Vehicle Emission Standards

Under the CAA, EPA has established emission standards for vehicles. EPA has tightened the
emission standards over time as more effective emission-control technologies have become available.
These reductions in the levels of the standards are responsible for the declines in total emissions from
motor vehicles, as discussed above. The EPA Tier 2 Vehicle & Gasoline Sulfur Program, which went
into effect in 2004 established the CAA emissions standards that will apply to MY 2012-2016 passenger
cars and light trucks (EPA 1999b). Under the Tier 2 standards, emissions from passenger cars and light
trucks will continue to decline. In 2004, the Nation’s refiners and importers of gasoline began to
manufacture gasoline with sulfur levels capped at 300 ppm, approximately a 15-percent reduction from
the previous industry average of 347 ppm. By 2006, refiners met a 30-ppm average sulfur level with a
cap of 80 ppm. These fuels enable post-2006 model year vehicles to use emissions controls that reduce
tailpipe emissions of NO, by 77 percent for passenger cars and by as much as 95 percent for pickup
trucks, vans, and SUVs, compared to 2003 levels. Figure 3.3.1-1 shows that cleaner vehicles and fuels
will result in continued reductions in emissions from passenger cars and light trucks, despite increases in
travel. Figure 3.3.1-1 illustrates current trends in travel and emissions from passenger cars and light
trucks under the existing CAFE standards. Figure 3.3.1-1 does not show the effects of the proposed
action and alternatives; see Section 3.3.3.

From 1970 to 1999, aggregate emissions traditionally associated with vehicles substantially
decreased (with the exception of NO,) even as VMT has increased by approximately 149 percent. NOy
emissions increased 16 percent between 1970 and 1999, due mainly to emissions from light-duty trucks
and heavy-duty vehicles. However, as future trends show, vehicle travel is having a smaller and smaller
impact on emissions as a result of stricter EPA standards for vehicle emissions and the chemical
composition of fuels, even with additional growth in VMT (Smith 2002). This general trend will
continue, to a greater or lesser degree, with implementation of any of the proposed alternative CAFE
standards.

EPA is addressing air toxics through its MSAT rules (EPA 2007). These rules limit the benzene
content of gasoline beginning in 2011. They also limit exhaust emissions of hydrocarbons (many VOCs
and MSATSs are hydrocarbons) from passenger cars and light trucks when they are operated at cold
temperatures. The cold-temperature standard will be phased in from 2010 to 2015. The MSAT rules also
adopt nationally the California evaporative emissions standards. EPA projects that these controls will
substantially reduce emissions of acetaldehyde, acrolein, benzene, 1,3-butadiene, and formaldehyde.

3.3.1.4.2 Conformity Regulations

Section 176(c) of the CAA prohibits federal agencies from taking actions in nonattainment or
maintenance areas that do not “conform” to the SIP. The purpose of this conformity requirement is to
ensure that general activities do not interfere with meeting the emissions targets in SIPs, do not cause or
contribute to new violations of NAAQS, and do not impede the ability to attain or maintain NAAQS.
EPA has issued two sets of regulations to implement CAA Section 176(c), as follows:

e The Transportation Conformity Rules (40 CFR Part 93, Subpart A), which apply to
transportation plans, programs, and projects funded under U.S.C. Title 23 or the Federal
Transit Act. Highway and transit infrastructure projects funded by FHWA or the Federal
Transit Administration (FTA) usually are subject to transportation conformity.
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Figure 3.3.1-1. Vehicle Miles Traveled (VMT) vs. Vehicle Emissions (Source: Smith 2002)
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o The General Conformity Rule (40 CFR Part 51, Subpart W) apply to all other federal actions
not covered under transportation conformity. The General Conformity Rule established
emissions thresholds, or de minimis levels, for use in evaluating the conformity of a project.
If the net emissions increases due to the project are less than these thresholds, then the project
is presumed to conform and no further conformity evaluation is required. If the emissions
increases exceed any of these thresholds, then a conformity determination is required. The
conformity determination can entail air quality modeling studies, consultation with EPA and
state air quality agencies, and commitments to revise the SIP or to implement measures to
mitigate air quality impacts.

The CAFE standards and associated program activities are not funded under U.S.C. Title 23 or
the Federal Transit Act. Further, NHTSA establishes CAFE standards, not FHWA or FTA. Accordingly,
the CAFE standards and associated rulemakings are not subject to transportation conformity.

The General Conformity Rule contains several exemptions applicable to federal actions, which
the conformity regulations define as “any activity engaged in by a department, agency, or instrumentality
of the Federal Government, or any activity that a department, agency or instrumentality of the Federal
Government supports in any way, provides financial assistance for, licenses, permits, or approves, other
than activities [subject to transportation conformity].” 40 CFR 51.852. “Rulemaking and policy
development and issuance” are exempted at 40 CFR 51.853(c)(2)(iii). Because NHTSA’s CAFE
standards involve a rulemaking process, NHTSA’s action is exempt from general conformity. Also,
emissions for which a federal agency does not have a “continuing program responsibility” are not
considered “indirect emissions” subject to general conformity under 40 CFR 51.852. “Emissions that a
Federal agency has a continuing program responsibility for means emissions that are specifically caused
by an agency carrying out its authorities, and does not include emissions that occur due to subsequent
activities, unless such activities are required by the Federal agency.” 40 CFR 51.852. Emissions that
occur as a result of the CAFE standards are not caused by NHTSA carrying out its statutory authorities
and clearly occur due to subsequent activities, including vehicle manufacturers’ production of passenger-
car and light-truck fleets and consumer purchases and driving behavior. Thus, changes in any emissions
that result from NHTSA’s new CAFE standards are not those for which the agency has a “continuing
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program responsibility”; therefore, a general conformity determination is not required. Nonetheless,
NHTSA is evaluating the potential impacts of air emissions for the purposes of NEPA.

3.3.2 Methodology
3.3.2.1 Overview

To analyze impacts to air quality, NHTSA calculated the emissions of criteria pollutants and
MSATS from passenger cars and light trucks that would occur under each alternative and assessed the
changes in emissions in relation to the No Action Alternative (Alternative 1).

For purposes of analyzing potential direct and indirect impacts (environmental consequences), the
No Action Alternative in this EIS consists of the existing CAFE standards with no changes in the future.
That is, the No Action Alternative assumes that average fuel economy levels in the absence of CAFE
standards beyond MY 2011 would equal the higher of the agencies’ collective market forecast or the
manufacturer’s required level of average fuel economy for MY 2011. See Section 2.3.2. The basic
method used to estimate emissions entails multiplying activity levels of passenger cars and light trucks,
expressed as the total number VMT, by emission factors measured in grams of pollutant emitted per
VMT. National emissions estimates for all passenger cars and light trucks projected to be in use during
future years were developed using the VVolpe model. The Volpe model utilizes emission factors
developed using EPA’s draft MOVES2009 emission model (EPA 2009j) for light-duty gasoline vehicles,
and MOBILES6.2 (EPA 2004) for light-duty diesel vehicles. MOVES reflects EPA’s updated estimates
of real-world emissions from passenger cars and trucks, and accounts for emission control requirements
on exhaust (tailpipe) emissions and evaporative emissions, including the Tier 2 Vehicle & Gasoline
Sulfur Program and Mobile Source Air Toxics (MSAT) rule.

Impacts on upstream emissions (oil refining as well as fuel transport, storage, and distribution)
were estimated using emission factors provided by EPA. These were based on the Greenhouse Gas,
Regulated Emissions, and Energy Use in Transportation model (GREET, version 1.8) developed by DOE
Argonne National Laboratory (Argonne 2002). EPA modified GREET for use in analyzing its
Renewable Fuel Standard rulemaking® analysis to account for recent EPA emission standards for gasoline
transport and the addition of air toxics emission factors.

By reducing the cost of fuel consumed per mile driven, setting future CAFE standards that require
higher mpg levels would create an incentive for additional driving. The resulting increase in driving
offsets part of the fuel savings that would otherwise result from requiring higher fuel economy; this
phenomenon is known as the fuel economy “rebound effect.” The total amount of passenger car and light
truck VMT would increase slightly due to the rebound effect, and emissions from these vehicles would
increase in proportion to the increased VMT. Although higher CAFE standards would decrease the total
amount of fuel consumed from its level under the No Action Alternative despite the rebound effect, the
reduction in fuel usage cannot be linked directly to any decrease in emissions resulting directly from
vehicle use.

The NHTSA CAFE standards and the EPA emissions standards impose separate requirements on
motor-vehicle manufacturers. Although manufacturers must meet both the CAFE standards and the EPA
emissions standards simultaneously, neither NHTSA nor EPA dictates the design and technology choices
manufacturers must make to comply. For example, a manufacturer could use a technique that increases
fuel economy but also increases emissions, as long as the manufacturer’s production still meets both the
CAFE standards and the EPA emissions standards. For this reason, the air quality analysis methodology

% 74 FR 24904, May 26, 2009
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3.3 Air Quality Chapter 3 Affected Environment and Environmental Consequences

does not assume any reduction in direct emissions from motor vehicle use solely due to improvements in
fuel economy.

However, the proposed CAFE standards would lead to reductions in “upstream” emissions, which
are emissions associated with petroleum extraction, refining, storage, and distribution of transportation
fuels. Upstream emissions would decrease as a consequence of the proposed CAFE standards because the
total amount of fuel used by passenger cars and light trucks would decrease.

Although the rebound effect is assumed to result in identical percentage increases in VMT and
emissions from vehicle use in all regions of the Nation, the associated changes in upstream emissions are
expected to vary among regions because fuel refining and storage facilities are not uniformly distributed
across the Country. Thus, an individual region could experience either a net increase or a net decrease in
emissions of each pollutant due to the proposed CAFE standards, depending on the relative magnitudes of
the increase in emissions from vehicle use and the regional reduction in emissions from fuel production
and distribution.

To assess regional differences in the effects of the alternatives, NHTSA estimated net emissions
changes for individual nonattainment areas. NHTSA used nonattainment areas because these are the
regions in which air quality problems have been greatest. All nonattainment areas assessed were in
nonattainment for ozone or PM, 5 because these are the pollutants for which emissions from passenger
cars and light trucks are of greatest concern. NHTSA did not quantify PM,, emissions separately from
PM s because almost all the PM in the exhaust from passenger cars and light trucks is PM,s. The road-
dust component of PMy, concentrations from passenger cars and light trucks would increase in proportion
to the rebound effect. There are no longer any nonattainment areas for annual PMy, because EPA
revoked the annual PMy, standard. Currently there are no NO, nonattainment areas, and only one area
remains designated nonattainment for CO.

The air quality analysis is nationwide and regional and does not address the specific geographic
locations of increases in emissions because emissions increases due to the rebound effect consist of higher
emissions from passenger cars and light trucks operating on regional roadway networks. Thus, any
emissions increases due to the VMT rebound effect would be distributed along a region’s entire road
network. At any one location the increase would be small compared to total emissions near the source
(i.e., existing emissions from traffic on the road), so the localized impacts on ambient concentrations and
health should also be small. The aggregate of such small near-source impacts on ambient concentrations
and health nationwide might be larger, but is not feasible to quantify.

3.3.2.2 Time Frames for Analysis

Ground-level concentrations of criteria and toxic air pollutants generally respond quickly to
changes in emission rates. The longest averaging period for measuring whether ambient concentrations
of a pollutant comply with the NAAQS is 1 year.* The air quality analysis considers the emissions that
would occur over annual periods, consistent with NAAQS. NHTSA selected calendar years that are
meaningful for the timing of likely effects of the alternatives.

Passenger cars and light trucks remain in use for many years, so the change in emissions due to
any change in the CAFE standards for MY 2012-2016 would also continue for many years. The influence

* Compliance with the ozone NAAQS is based on the average of the fourth highest daily maximum 8-hour
concentration over a 3-year period; compliance with the 24-hour PM, s NAAQS is based on the average of the daily
98" percentile concentrations averaged over a 3-year period; and compliance with the annual PM,s NAAQS is
based on the 3-year average of the weighted annual mean concentrations.
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of vehicles produced during a particular model year declines over time as those vehicles are gradually
retired from service as they age, while those that remain in use are driven progressively less. The Volpe
model defines vehicle lifetime as the point at which less than 2 percent of the vehicles originally produced
in a model year remain in service. Under this definition, passenger cars survive in the fleet for as long as
26 years, while light trucks can survive for up to 37 years. Of course, any individual vehicle might not
necessarily survive to these maximum ages; the typical or “expected” lifetimes for passenger cars and
light trucks are approximately half of their respective maximum lifetimes.

The survival of vehicles and the amount they are driven can be forecast with reasonable accuracy
for a decade or two, while the influences of fuel prices and general economic conditions are less certain.
To evaluate impacts to air quality, specific years must be selected for which emissions will be estimated
and their effects on air quality calculated. NHTSA performed the air quality analysis in two ways that
affect the choice of analysis years. For the NEPA direct and indirect impacts analysis, NHTSA assumed
that the CAFE standards for MY 2012-2016 would remain in force indefinitely at the 2016 level; NHTSA
did not include potential CAFE standards for MY 2017-2020 because they are not within the scope of this
rulemaking.

The paragraphs below describe the analysis years NHTSA used in this EIS and the rationales for each.

e 2016 - First year of complete implementation of the MY 2012-2016 CAFE standards; year of
highest overall emissions from passenger cars and light trucks following complete
implementation.

o 2020 - Latest required attainment date for 8-hour 0zone nonattainment areas (2020 is latest
full year, because the last attainment date is June 2021 for South Coast Air Basin,
California®); by this point a large proportion of passenger-car and light-truck VMT would be
accounted for by vehicles that meet the MY 2012-2016 standards; first year of complete
implementation of potential MY 2017-2020 CAFE standards (see Section 4.3).

o 2030 - By 2030, almost all passenger cars and light trucks in operation would meet at least
the MY 2012-2016 standards, and the impact of these standards would be determined
primarily by VMT growth rather than further tightening of the standards. The year-by-year
impacts of the CAFE standards for MY 2012-2016 and the EPA standards by 2030 will
change little from model year turnover, and most changes in emissions from year to year will
come from added driving due to the fuel economy rebound effect.

3.3.2.3 Treatment of Incomplete or Unavailable Information

As noted throughout this methodology section, the estimates of emissions rely on models and
forecasts that contain numerous assumptions and data that are uncertain. Examples of areas in which
information is incomplete or unavailable include future emissions rates, vehicle manufacturers’ decisions
on vehicle technology and design, the mix of vehicle types and model years comprising the passenger-car
and light-truck fleet, VMT projections, emissions from fuel refining and distribution, and economic
factors. To approximate the health benefits associated with each alternative, NHTSA used screening-
level estimates of health outcomes in the form of cases per ton of criteria pollutant emissions reduced, and
of monetized health benefits in the form of dollars per ton of criteria pollutant emissions reduced. The
use of such dollars-per-ton numbers, however, does not account for all potential health and environmental

® The South Coast area is currently classified as severe-17; however, the California Air Resources Board has
submitted a request to EPA to bump-up the area to extreme. Clean Air Act section 181(b)(3) requires the
Administrator to grant such requests. Once granted the area’s attainment date will be June 2024 and the last full
year prior to that date will be 2023.
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benefits, because the information necessary to monetize all potential health and environmental benefits is
unavailable. As a result, NHTSA has probably underestimated the total criteria pollutant benefits.
Reductions in emissions of toxic air pollutants should result in health benefits as well, but scientific data
that would support quantification and monetization of these benefits are not available.

Where information in the analysis included in the EIS is incomplete or unavailable, NHTSA has
relied on CEQ regulations regarding incomplete or unavailable information. See 40 CFR § 1502.22(b).
NHTSA has used the best available models and supporting data. The models used for the EIS were
subjected to scientific review and have received the approval of the agencies that sponsored their
development. NHTSA believes that the EIS assumptions regarding uncertain conditions reflect the best
available information and are valid and sufficient for this analysis.

3.3.2.4 Allocation of Exhaust Emissions to Nonattainment Areas

For each alternative, the VVolpe model provided national emissions estimates for each criteria air
pollutant (or its chemical precursors) and MSAT. National emissions were allocated to the county level
using VMT data for each county. EPA provided passenger-car and light-truck VMT data for all counties
in the United States for 2014, 2020, and 2030 and consistent with the EPA National Emissions Inventory
(NEI) (EPA 2006 as cited in EPA 2009g). Data for 2014, 2020, and 2030 were based on growth from
economic modeling and EIA (2006). The VMT data used in the NEI were projected from traffic counts
taken by counties and states on major roadways, and therefore are subject to some uncertainty. NHTSA
used the VMT data from the NEI only to allocate nationwide total emissions to counties, and not to
calculate the emissions. The estimates of nationwide total emissions are based on the national VMT data
used in the VVolpe model.

NHTSA used the county-level VMT allocations, expressed as fractions of national VMT for each
county, to derive the county-level emissions from the estimates of nationwide total emissions. Emissions
for each nonattainment area were derived by summing the emissions for the counties included in each
nonattainment area. Most nonattainment areas comprise one or more counties, and because county-level
emissions are aggregated for each nonattainment area, uncertainties in the country-level emissions
estimates carry over to NHTSA'’s estimates of emissions within each nonattainment area. Over time,
some counties will grow faster than others, and VMT growth rates will also vary. EPA provided the
VMT data which includes forecasts of the county allocation only as far as 2030. The EPA forecasts of
county-level VMT allocation introduce some uncertainty into the nonattainment-area-level VMT
estimates. Additional uncertainties that affect county-level exhaust emissions estimates arise
from differences between counties or nonattainment areas other than VMT, such as ambient temperatures,
vehicle age distributions, vehicle speed distributions, vehicle inspection and maintenance programs, and
fuel composition requirements. This uncertainty increases as the projection period lengthens, such as
analysis year 2030 compared to 2016.

The geographic definitions of ozone and PM, s nonattainment areas came from the current EPA
Greenbook list (EPA 2009e). For nonattainment areas that include portions of counties, NHTSA
calculated the proportion of county population that falls within the nonattainment area boundary as a
proxy for the proportion of county VMT within the nonattainment area boundary. This method assumes
that per-capita VMT is constant within each county, so that the proportion of county population in the
partial county area reflects the VMT in that area. This assumption introduces some uncertainty into the
allocation of VMT to partial counties, because actual VMT per capita can vary according to the
characteristics of land use and urban development. For example, VMT per capita can be lower than
average in urban centers with mass transit and higher than average in suburban and rural areas where
people tend to drive more (Cook et al. 2006).
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Partial county boundaries were taken from geographic information system files based on 2006
nonattainment area definitions. In some cases, partial counties within nonattainment areas as currently
defined were not included in the 2006 nonattainment areas. In those cases, NHTSA did not add any part
of the missing counties’ VMT to the nonattainment area totals, on the basis that partial counties added to
nonattainment areas between 2006 and 2009 are likely to represent relatively small additions to total
nonattainment area VMT. Several urban areas are in nonattainment for both ozone and PM,s. Where
boundary areas differ between the two pollutants, NHTSA used the larger boundary. This approach is
conservative (tending to overestimate emissions within the nonattainment area for the pollutant having the
smaller boundary) because it assigns the larger area’s VMT (and thus, its emissions) to the smaller area.
Table 3.3.2-1 lists the current nonattainment and maintenance areas.

Table 3.3.2-1

Nonattainment Areas for Ozone and PM_s

General
Conformity
Classification a/ Threshold b/
Nonattainment/Maintenance Area O3 PM, s O3 PM,s
Albany-Schenectady-Troy, NY Subpart 1 - 100 -
Allegan Co., Ml Subpart 1 - 100 -
Amador and Calavaras Cos. (Central Mountain Counties), CA  Subpart 1 - 100 -
Atlanta, GA Moderate Nonattainment 100 100
Baltimore, MD Moderate  Nonattainment 100 100
Baton Rouge, LA Moderate - 100 -
Beaumont/Port Arthur, TX Moderate - 100 -
Birmingham, AL - Nonattainment - 100
Boston-Lawrence-Worcester (E. MA), MA Moderate - 100 -
Boston-Manchester-Portsmouth, MA-SE. NH Moderate - 100 -
Buffalo-Niagara Falls, NY Subpart 1 - 100 -
Canton-Massillon, OH - Nonattainment - 100
Charleston, WV - Nonattainment - 100
Charlotte-Gastonia-Rock Hill, NC-SC Moderate - 100 -
Chattanooga, AL-TN-GA - Nonattainment - 100
Chicago-Gary-Lake Co., IL-IN Moderate  Nonattainment 100 100
Chico, CA Subpart 1 - 100 -
Cincinnati-Hamilton, OH-KY-IN Subpart1  Nonattainment 100 100
Cleveland-Akron-Lorain, OH Moderate  Nonattainment 100 100
Columbus, OH Subpart 1 Nonattainment 100 100
Dallas-Fort Worth, TX Moderate - 100 -
Dayton-Springfield, OH - Nonattainment - 100
Denver-Boulder-Greeley-Ft. Collins, CO Subpart 1 - 100 -
Detroit-Ann Arbor, Ml Marginal Nonattainment 100 100
Door Co., WI Subpart 1 - 100 -
Essex Co., NY (Whiteface Mountain) Subpart 1 - 100 -
Evansuville, IN - Nonattainment - 100
Greater Connecticut, CT Moderate - 100 -
Greensboro-Winston Salem-High Point, NC - Nonattainment - 100
Harrisburg-Lebanon-Carlisle, PA - Nonattainment - 100
Haywood and Swain Cos. (Great Smoky Mountains National Subpart 1 - 100 -
Park), NC
Hickory, NC - Nonattainment - 100
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Table 3.3.2-1 (cont’d)

Nonattainment Areas for Ozone and PM_s

General
Conformity
Classification a/ Threshold b/
Nonattainment/Maintenance Area O3 PM, s O3 PM,s
Houston-Galveston-Brazoria, TX Moderate - 100 -
Huntington-Ashland, WV-KY-OH - Nonattainment - 100
Imperial Co., CA Moderate - 100 -
Indianapolis, IN - Nonattainment - 100
Jamestown, NY Subpart 1 - 100 -
Jefferson Co., NY Moderate - 100 -
Johnstown, PA - Nonattainment - 100
Kern Co. (Eastern Kern), CA Subpart 1 - 100 -
Knoxville, TN Subpart 1  Nonattainment 100 100
Lancaster, PA - Nonattainment - 100
Las Vegas, NV Subpart 1 - 100 -
Libby, MT - Nonattainment - 100
Liberty-Clairton, PA - Nonattainment - 100
Los Angeles South Coast Air Basin, CA Severe 17 Nonattainment 25 100
Los Angeles-San Bernardino Cos. (W. Mojave Desert), CA Moderate - 100 -
Louisville, KY-IN - Nonattainment - 100
Macon, GA - Nonattainment - 100
Manitowoc Co., WI Subpart 1 - 100 -
Mariposa & Tuolumne Cos. (Southern Mountain Counties), CA Subpart 1 - 100 -
Martinsburg, WV-Hagerstown, MD - Nonattainment - 100
Memphis, TN-AR Moderate - 100 -
Milwaukee-Racine, WI Moderate - 100 -
Nevada (Western Part), CA Subpart 1 - 100 -
New York-N. New Jersey-Long Island, NY-NJ-CT Moderate  Nonattainment 100 100
Parkersburg-Marietta, WV-OH - Nonattainment - 100
Philadelphia-Wilmington-Atlantic City, PA-DE-MD-NJ Moderate  Nonattainment 100 100
Phoenix-Mesa, AZ Subpart 1 - 100 -
Pittsburgh-Beaver Valley, PA Subpart 1 Nonattainment 100 100
Poughkeepsie, NY Subpart 1 - 100 100
Providence (All RI), RI Moderate - 100 -
Reading, PA - Nonattainment - 100
Riverside Co., CA (Coachella Valley) Serious - 50 -
Rochester, NY Subpart 1 - 100 -
Rome, GA - Nonattainment - 100
Sacramento Metro, CA Serious - 50 -
San Diego, CA Subpart 1 - 100 -
San Francisco Bay Area, CA Marginal - 100 -
San Joaquin Valley, CA Serious Nonattainment 50 100
Sheboygan, WI Moderate - 100 -
Springfield (Western MA), MA Moderate - 100 -
St. Louis, MO-IL Moderate  Nonattainment 100 100
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Table 3.3.2-1 (cont’d)

Nonattainment Areas for Ozone and PM, s

General

Conformity
Classification a/ Threshold b/
Nonattainment/Maintenance Area O3 PM, s O3 PM,s
Steubenville-Weirton, OH-WV - Nonattainment - 100

Sutter County (Sutter Buttes), CA Subpart 1 - 100 -

Ventura Co., CA Serious - 50 -
Washington, DC-MD-VA Moderate  Nonattainment 100 100
Wheeling, WV-OH - Nonattainment - 100
York, PA - Nonattainment - 100

a/ Pollutants for which the area is designated nonattainment or maintenance as of 2008, and severity classification.
b/ Tons per year of VOCs or NOy in 0zone nonattainment areas; primary PM; s in PM, 5 nonattainment areas.

Source: EPA 2009e.

3.3.2.4.1 Allocation of Upstream Emissions to Nonattainment Areas

Upstream emissions associated with the production and distribution of fuels used by motor
vehicles are generated when fuel products are produced, processed, and transported. Upstream emissions
are typically divided into four categories:

o Feedstock recovery (mainly petroleum extraction);

o Feedstock transportation;

e Fuel refining; and

« Fuel transportation, storage, and distribution (TS&D).

Feedstock recovery refers to the extraction or production of fuel feedstocks. In the case of
petroleum, this is the stage of crude-oil extraction. During the next stage, feedstock transportation, crude
oil, or other feedstocks are shipped to fuel refineries. Fuel refining refers to the processing of crude oil
into gasoline and diesel fuel. TS&D refers to the movement of gasoline and diesel from refineries to bulk
terminals, storage at bulk terminals, and transportation of fuel from bulk terminals to retail outlets.
Emissions of pollutants at each stage are associated with expenditure of energy, as well as with leakage or
spillage and evaporation of fuel products.

To analyze the impact of the alternatives on individual nonattainment areas, NHTSA allocated
emissions reductions to geographic areas according to the following methodology:

o Feedstock recovery — NHTSA assumed that little to no extraction of crude oil occurs in
nonattainment areas. Of the top 50 highest producing oil fields in the United States, only
nine are in nonattainment areas. These nine fields account for just 10 percent of domestic
production, or 3 percent of total crude-oil imports plus domestic production (EIA 2006, EIA
2008). Therefore, because relatively little extraction occurs in nonattainment areas, NHTSA
ignored emissions reductions from feedstock recovery in nonattainment areas. As a result of
not quantifying the upstream emissions reductions associated with feedstock recovery, this
part of the analysis is conservative (tending to underestimate the emission reduction benefits
of the proposed CAFE standards).
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Feedstock transportation — NHTSA assumed that little to no crude oil is transported through
nonattainment areas. Most refineries are outside of, or on the outskirts of, urban areas.

Crude oil is typically transported hundreds of miles from extraction points and ports to reach
refineries. Most transportation is by ocean tanker and pipeline. Probably only a very small
proportion of criteria pollutants emitted in the transport of crude oil occurs in nonattainment
areas. Therefore, NHTSA ignored emissions reductions from feedstock transportation within
nonattainment areas.

Because NHTSA ignores emissions changes from the first two upstream stages, our assumptions
produce conservative estimates of emission reductions in nonattainment areas (i.e., the estimates slightly
underestimate the emissions benefits reductions associated with lower fuel production and use).

Fuel refining — Fuel refining is the largest source of upstream emissions of criteria pollutants.
Depending on the specific fuel and pollutant, fuel refining accounts for between one third and
three quarters of all upstream emissions (based on outputs of the VVolpe model). NHTSA
used projected emissions data for 2022 from EPA’s 2005-based air quality modeling platform
(EPA 2009h) to allocate fuel refining emission reductions to nonattainment areas. The NEI
estimates emissions of criteria and toxic pollutants by county and by source category code
(SCC). Because there are specific SCCs for fuel refining processes, it is possible to
determine the share of national fuel refining emissions allocated to each nonattainment area.
It is assumed that the share of fuel refining emissions allocated to each nonattainment area
does not change over time, and that fuel refining emissions will change uniformly across all
refineries nationwide as a result of the alternatives.

TS&D — NHTSA used data from the EPA modeling platform (EPA 2009h) to allocate TS&D
emissions to nonattainment areas in the same way as for fuel refining emissions. Itis
assumed that the share of TS&D emissions allocated to each nonattainment area does not
change over time, and that TS&D emissions will change uniformly nationwide as a result of
the alternatives.

The data provided by EPA was missing county-level data for acetaldehyde, benzene, and
formaldehyde. Therefore, for these three pollutants, NHTSA allocated national emissions based on the
allocation of the pollutant that is believed to behave most similarly to the pollutant in question, as

follows:

For acetaldehyde, the data provided by EPA did not report TS&D emissions at the national or
county level, so NHTSA assumed there are no acetaldehyde emissions associated with TS&D
(i.e., that 100 percent of upstream acetaldehyde emissions come from refining). The EPA
data included national fuel-refining emissions of acetaldehyde, but data by county are not
available. To allocate acetaldehyde emissions to counties, NHTSA used the county
allocation of acrolein, because acrolein is the toxic air pollutant which has, among those for
which county-level data were available, the highest proportion of its emissions coming from
refining. Thus, the use of acrolein data for allocation of acetaldehyde emissions to counties is
most consistent with the assumption that 100 percent of acetaldehyde emissions come from
refining

For benzene, the EPA data included nationwide fuel refining and TS&D emissions, and
TS&D emissions at the county level, but not refining emissions at the county level. To
allocate fuel refining emissions of benzene to counties, NHTSA used the same county
allocation as butadiene because, among toxic air pollutants for which county-level data were
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available, butadiene has the ratio of fuel refining and TS&D emissions that is closest to the
ratio for benzene emissions.

« For formaldehyde, the EPA data included national fuel refining and TS&D emissions, but
county-level data were not available. To allocate formaldehyde emissions to counties,
NHTSA used the same county allocation as for butadiene because, among toxic air pollutants
for which county-level data were available, butadiene has the ratio of fuel refining and TS&D
emissions that is closest to the ratio for formaldehyde emissions.

For the final EIS, NHTSA will use a complete set of EPA county-level data for these pollutants to
allocate the emission reductions from GREET.

3.3.2.4.2 Health Outcomes and Costs
Overview

This section describes the NHTSA approach to addressing public comments on the need to
provide more quantitative estimates of adverse health effects of conventional air pollutants associated
with each alternative.

In this analysis, NHTSA quantified and monetized impacts to human health for each alternative.
The agency evaluated the health impacts of CAFE alternatives for four health outcomes — premature
mortality, chronic bronchitis, respiratory emergency-room visits, and work-loss days. For each analysis
year, this methodology estimates the health impacts of each alternative, expressed as the number of
additional or avoided outcomes per year. The general approach to calculating health outcomes associated
with each alternative is to multiply the pollutant-specific incidence-per-ton value (number of annual
outcomes avoided per ton of pollutant emissions reduced) by the emissions of the pollutant (tons per
year), summed across all pollutants. Similarly, the general approach to calculating the monetary value of
the health outcomes for each alternative is to multiply the pollutant-specific benefits-per-ton value (dollar
value of human health benefits per ton of pollutant emissions reduced) by the emissions of the pollutant
(tons per year), summed across all pollutants. The impact of a CAFE action alternative is calculated as
the difference in the dollar value of benefits or the number of health outcomes between that alternative
and the No Action Alternative.

NHTSA estimated only the PM2.5-related human health impacts that are expected to result from
reduced population exposure to atmospheric concentrations of PM2.5. The estimates are derived from
PM2.5-related dollar-per-ton estimates that include only quantifiable reductions in health impacts likely
to result from reduced population exposure to particular matter (PM). Three other pollutants - NOx, SO2,
and VOCs - are included in the analysis as precursor emissions that contribute to PM2.5 not emitted
directly from a source, but instead formed by chemical reactions in the atmosphere (secondary PM2.5).
The dollar-per-ton estimates do not include all health impacts related to reduced exposure to PM, nor do
they include any reductions in health impacts resulting from lower population exposure to other criteria
air pollutants (particularly ozone) and air toxics. The agency is using PM-related benefits-per-ton values
as an interim approach to estimating the PM-related benefits of the proposal. To model the ozone and PM
air quality benefits of the final rule, the analysis will utilize ambient concentration data derived from full-
scale photochemical air quality modeling.

Monetized Health Impacts

The PM, 5 benefit-per-ton estimates provide the total monetized human health benefits (the sum
of premature mortality and premature morbidity) of reducing one ton of directly emitted PM,s, or its

331



O~ wWwN -

PO WOWoONO®

ol

13
14
15
16
17

18
19
20

21
22
23
24
25
26

3.3 Air Quality Chapter 3 Affected Environment and Environmental Consequences

precursors (such as NOy, SO,, and VOCs), from a specified source. NHTSA followed the benefit-per-ton
technique used in the EPA recent Ozone NAAQS Regulatory Impact Analysis (RI1A) (EPA 2008a),
Portland Cement National Emission Standards for Hazardous Air Pollutants (NESHAP) RIA (EPA
2009b), and NO, NAAQS (EPA 2009c). Table 3.3.2-2 lists the quantified and unquantified PM,s-related
benefits captured in those benefit-per-ton estimates.

Table 3.3.2-2

Human Health and Welfare Effects of PM, 5

Effects Quantified and Monetized Unquantified Effects
in Primary Estimates Changes in:

Adult premature mortality Subchronic bronchitis cases
Bronchitis: chronic and acute Low birth weight
Hospital admissions: respiratory and cardiovascular Pulmonary function
Emergency room visits for asthma Chronic respiratory diseases other than chronic
Nonfatal heart attacks (myocardial infarction) bronchitis
Lower and upper respiratory illness Non-asthma respiratory emergency room visits
Minor restricted-activity days Visibility
Work loss days Household soiling

Asthma exacerbations (asthmatic population)
Infant mortality

The benefits estimates utilize the concentration-response functions as reported in the
epidemiology literature. Readers interested in reviewing the complete methodology for creating the
benefit-per-ton estimates used in this analysis can consult the EPA Technical Support Document
accompanying the final ozone NAAQS RIA (EPA 2008a). Readers can also refer to Fann et al. (2009)
for a detailed description of the benefit-per-ton methodology.®

As described in the documentation for the benefit-per-ton estimates cited above, national per-ton
estimates are developed for selected pollutant/source category combinations. The per-ton values
calculated therefore apply only to tons reduced from those specific pollutant/source combinations (e.g.,
NO, emitted from mobile sources; direct PM emitted from stationary sources). The NHTSA estimate of
PM, 5 benefits is therefore based on the total direct PM,sand PM,s-related precursor emissions controlled
by sector and multiplied by this per-ton value.

The benefit-per-ton coefficients were derived using modified versions of the health impact
functions used in the EPA PM NAAQS RIA. Specifically, this analysis incorporated functions directly
from the epidemiology studies without an adjustment for an assumed threshold.

PM-related mortality provides most of the monetized value in each benefit-per-ton estimate.
NHTSA calculated the premature-mortality-related effect coefficients that underlie the benefits-per-ton
estimates from epidemiology studies that examined two large population cohorts — the American Cancer
Society cohort (Pope et al. 2002) and the Harvard Six Cities cohort (Laden et al. 2006). These are logical
choices for anchor points when presenting PM-related benefits because, while both studies are well
designed and peer reviewed, there are strengths and weaknesses inherent in each, which argues for using

® The values included in this analysis are different from those in Fann et al. (2009) cited above. Benefits methods
change to reflect new information and evaluation of the science. Since publication of Fann et al. (2009), EPA has
made two significant changes to its benefits methods: (1) EPA no longer assumes that there is a threshold in PM-
related models of health impacts and (2) EPA has revised the Value of a Statistical Life to equal $6.3 million (in
year 2000 dollars), up from an estimate of $5.5 million (in year 2000 dollars) used in Fann et al. (2009). Refer to
the following website for updates to the dollar-per-ton estimates: http://www.epa.gov/air/benmap/bpt.html
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both studies to generate benefits estimates. However, due to the analytical limitations associated with this
analysis, NHTSA chose to use the benefit-per-ton value derived from the American Cancer Society study
and note that benefits would be approximately 145 percent (or almost two-and-a-half times) larger if the
agency used the Harvard Six Cities values.

The benefits-per-ton estimates used in this analysis are based on a value of statistical life (VSL)
estimate that was vetted and endorsed by EPA’s Science Advisory Board (SAB) in the Guidelines for
Preparing Economic Analyses (EPA 2000b).” This approach calculates a mean value across VSL
estimates derived from 26 labor market and contingent valuation studies published between 1974 and
1991. The mean VSL across these studies is $6.3 million (in 2000 dollars). The dollar-per-ton estimates
NHTSA used in this analysis are based on this VSL and listed in Table 3.3.2-3.

Table 3.3.2-3

Benefits-per-ton Values (2007$) Derived Using the ACS Cohort Study for PM-related Premature Mortality
(Pope et al. 2002) a/ and a 3% Discount Rate b/

Stationary (Non-EGU ¢/)

All Sources d/ Sources Mobile Sources
Year ¢/ SOy VOC NOy Direct PM2 s NOy Direct PMy 5
2016 $29,000 $1,200 $4,800 $220,000 $4,900 $270,000
2020 $31,000 $1,300 $5,100 $240,000 $5,300 $290,000
2030 $36,000 $1,500 $6,100 $280,000 $6,400 $350,000
2040 $43,000 $1,800 $7,200 $330,000 $7,600 $420,000

al The benefit-per-ton estimates in this table are based on an estimate of premature mortality derived from the
American Cancer Society study (Pope et al. 2002). If the benefit-per-ton estimates were based on the Six Cities
study (Laden et al. 2006), the values would be approximately 145 percent (nearly two-and-a-half times) larger.

b/ The benefit-per-ton estimates in this table assume a 3-percent discount rate in the valuation of premature
mortality to account for a 20-year segmented cessation lag. If a 7-percent discount rate had been used, the
values would be approximately 9 percent lower.

¢/ Benefit-per-ton values were estimated for the years 2015, 2020, and 2030. For 2016, NHTSA interpolated
exponentially between 2015 and 2020. For 2040, NHTSA extrapolated exponentially based on the growth
between 2020 and 2030.

d/ Note that the benefit-per-ton value for SOy is based on the value for Stationary (Non-EGU) sources; no SOy value
was estimated for mobile sources. The benefit-per-ton value for VOCs was estimated across all sources.

e/ Non-EGU = Sources other than electric generating units (power plants).

Quantified Health Impacts

Table 3.3.2-4 lists the incidence-per-ton estimates for select PM-related endpoints (derived by the
same process as described above for the dollar-per-ton estimates).

For the analysis of direct and indirect impacts (see Section 3.4), NHTSA used the values for
2016, 2020, and 2030 (see Section 3.3.2.2). For the analysis of cumulative impacts (see Section 4.3),
which also includes estimated impacts for 2050, NHTSA used the same values and used the values for
2040 for the 2050 analysis.

" In the (draft) update of the Economic Guidelines (EPA 2008c), EPA retained the VSL endorsed by the SAB with
the understanding that further updates to the mortality risk valuation guidance would be forthcoming in the near
future. Therefore, this report does not represent final agency policy.
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Table 3.3.2-4
Incidence-per-Ton Values Premature Mortality — Pope et a/. 2002b
Stationary (Non-EGU c¢/)
All Sources b/ Sources Mobile Sources
Year a/ SOx vocC NOy Direct PMzs NO Direct PMys
Premature Mortality — Pope ef al. 2002°
2016 0.003325787  0.000137288  0.000547035  0.025732657  0.000569579  0.031175340
2020 0.003458671  0.000143397  0.000570861  0.026715546  0.000596007  0.032639009
2030 0.003975998  0.000167016  0.000663928  0.030515150  0.000697373  0.038060658
2040 0.004570704  0.000194525  0.000772167  0.034855151  0.000815979  0.044382895
Chronic Bronchitis
2016 0.002277723  0.000096601  0.000397136  0.017420574  0.000414238  0.022207886
2020 0.0023816082 0.0001012424 0.0004171427 0.0181752796 0.0004359040 0.0232993398
2030 0.0026209886 0.0001118571 0.0004635162 0.0199109220 0.0004858213 0.0258578276
2040 0.002884430  0.000123585  0.000515045  0.021812309  0.000541455  0.028697262
Emergency Room Visits — Respiratory
2016 0.003099058  0.000103060  0.000451637  0.025462154  0.000441076  0.025601267
2020 0.0032303276 0.0001070418 0.0004698051 0.0265119244 0.0004597436 0.0266615404
2030 0.0035320012 0.0001164697 0.0005108599 0.0289098974 0.0005019649 0.0291780116
2040 0.003861848  0.000126728  0.000555502  0.031524764  0.000548064  0.031932002
Work Loss Days
2016 0.438375533  0.018707314  0.077980894  3.360146515  0.081423310  4.305601155
2020 0.4465435076 0.0190630849 0.0796512748 3.4161853728 0.0832854645 4.3980698724
2030 0.4691223356 0.0199715639 0.0839602703 3.5832489831 0.0879939906 4.6493469302
2040 0.492842829  0.020923338  0.088502375  3.758482598  0.092968712  4.914980322

al Benefit-per-ton values were estimated for the years 2015, 2020, and 2030. For 2016, NHTSA interpolated
exponentially between 2015 and 2020. For 2040, NHTSA extrapolated exponentially based on growth between
2020 and 2030.

b/ The PM-related premature mortality incidence-per-ton estimates presented in this table are based on an estimate
of premature mortality derived from the ACS study (Pope et al. 2002). If the incidence-per-ton estimates were
based on the Six Cities study (Laden et al. 2006), the values would be approximately 145 percent (nearly two-
and-a-half times) larger.

¢/ Non-EGU = Sources other than electric generating units (power plants).

Assumptions and Uncertainties

The benefit-per-ton estimates are subject to a number of assumptions and uncertainties, as

follows:

« They do not reflect local variability in population density, meteorology, exposure, baseline
health incidence rates, or other local factors that might lead to an overestimate or
underestimate of the actual benefits of controlling fine particulates. Emissions changes and
benefits-per-ton estimates alone are not a good indication of local or regional air quality and
health impacts, because there could be localized impacts associated with the proposed action.
Because the atmospheric chemistry related to ambient concentrations of PM,s, 0zone, and air
toxics is very complex, full-scale photochemical air quality modeling would be necessary to
control for local variability. Full-scale photochemical modeling would provide the needed
spatial and temporal detail to more completely and accurately estimate changes in ambient
levels of these pollutants and their associated health and welfare impacts. EPA is conducting
full-scale photochemical modeling for its rulemaking on vehicle GHG standards, which is an
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element of the joint NHTSA-EPA rulemaking for CAFE (NHTSA) and GHG (EPA)
standards for MY 2012-2016 passenger cars and light trucks. Due to the unique nature of the
joint NHTSA-EPA rulemaking, and as a component of the National Program, EPA’s air
quality modeling analysis of its GHG standards will provide insight into the uncertainties
associated with the use of monetary benefits-per-ton estimates.

o NHTSA assumed that all fine particles, regardless of their chemical composition, are equally
potent in causing premature mortality. This is an important assumption, because PM; 5
produced via transported precursors emitted from stationary sources might differ significantly
from direct PM, s released from diesel engines and other industrial sources, but there are no
clear scientific grounds to support estimating differential effects by particle type.

o NHTSA assumed that the health impact function for fine particles is linear within the range of
ambient concentrations under consideration. Thus, the estimates include health benefits from
reducing fine particles in areas with varied concentrations of PM, s, including both regions
that are in attainment with the fine-particle standard and those that do not meet the standard
down to the lowest modeled concentrations.

o There are several health-benefits categories NHTSA was unable to quantify due to limitations
associated with using benefits-per-ton estimates, several of which could be substantial.
Because NO, and VVOCs are also precursors to ozone, reductions in NOy and VOC emissions
would also reduce ozone formation and the health effects associated with ozone exposure.
Unfortunately, there are no benefits-per-ton estimates because of issues associated with the
complexity of the atmospheric air chemistry and nonlinearities associated with ozone
formation. The PM-related benefits-per-ton estimates also do not include any human welfare
or ecological benefits.

3.3.3 Environmental Consequences
3.3.3.1 Results of the Emissions Analysis

The CAA has been a success in reducing emissions from on-road mobile sources. As discussed
in Section 3.3.1, pollutant emissions from vehicles have been declining since 1970 and EPA projects that
they will continue to decline. However, as future trends show, vehicle travel is having a smaller and
smaller impact on emissions as a result of stricter EPA standards for vehicle emissions and the chemical
composition of fuels, even with additional growth in VMT (Smith 2002). This general trend will
continue, to a greater or lesser degree, with implementation of any of the alternative CAFE standards.
The analysis by alternative in this section shows that the CAFE action alternatives will lead to both
reductions and increases in emissions from passenger cars and light trucks, compared to current trends
without the proposed CAFE standards. The amounts of the reductions and increases would vary by
pollutant, calendar year, and action alternative. The more restrictive action alternatives generally would
result in greater emissions reductions compared to the No Action Alternative.

Sections 3.3.3.2 through 3.3.3.10 describe the results of the emissions analysis for Alternatives 1
through 9.

3.3.3.2 Alternative 1: No Action
3.3.3.2.1 Criteria Pollutants
Under the No Action Alternative, average fuel economy levels in the absence of CAFE standards

beyond MY 2011 would equal the higher of the agencies’ collective market forecast or the manufacturer’s
required level of average fuel economy for MY 2011. Current trends in the levels of emissions from
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vehicles would continue, with emissions continuing to decline due to the EPA emissions standards,
despite a growth in total VMT. The EPA vehicle emissions standards regulate all criteria pollutants
except SO,, which is regulated through fuel sulfur content. The No Action Alternative would not result in
any change in criteria pollutant emissions, other than current trends, in nonattainment and maintenance
areas throughout the United States.

Table 3.3.3-1 summarizes the total national emissions from passenger cars and light trucks by
alternative for each of the criteria pollutants and analysis years. The table presents the action alternatives
(Alternatives 2 through 9) left to right in order of increasing fuel economy requirements. Figure 3.3.3-1
illustrates this information. Table 3.3.3-1 and Figure 3.3.3-1 show that changes in overall emissions
between the No Action Alternative and Alternatives 2 through 4 are generally smaller than those between
the No Action Alternative and Alternatives 5 through 9. In the case of NO,, PM,s, SOy, and VOCs, the
No Action Alternative results in the highest emissions, and emissions generally decline as fuel economy
standards increase across alternatives. Across Alternatives 4 through 9 there are some emissions
increases from one alternative to another, but emissions remain below the levels under the No Action
Alternative. In the case of CO, emissions under Alternatives 2 through 4 are slightly higher than under
the No Action Alternative. Emissions of CO decline as fuel economy standards increase across
Alternatives 5 through 9.

Total emissions are composed of four components: tailpipe emissions and upstream emissions
for passenger cars, and tailpipe emissions and upstream emissions for light trucks. To show the
relationship among these four components for criteria pollutants, Table 3.3.3-2 breaks down the total
emissions of criteria pollutants by component for calendar year 2030.

Table 3.3.3-3 lists the net change in nationwide emissions from passenger cars and light trucks
compared to the No Action Alternative for each of the criteria pollutants and analysis years. The table
lists the action alternatives (Alternatives 2 through 9) left to right in order of increasing fuel economy
requirements. In Table 3.3.3-3, the nationwide emissions reductions generally become greater from left
to right, reflecting the increasing fuel economy requirements assumed under successive alternatives,
although the decreases are smaller for some pollutants and years under Alternatives 4 through 9 due to the
interaction of VMT, fuel economy, and the share of VMT accrued by diesel vehicles. Emissions of CO
under Alternatives 2 through 4 are exceptions, showing increases compared to the No Action Alternative,
because increases in VMT more than offset increases in fuel efficiency and declines in CO emission rates
per vehicle.

3.3.3.2.2 Toxic Air Pollutants

Under Alternative 1 (No Action), the average fuel economy would remain at the MY 2011 level
in future years. As with the criteria pollutants, current trends in the levels of toxic air pollutant emissions
from vehicles would continue, with emissions continuing to decline due to the EPA emissions standards,
despite a growth in total VMT. An exception to this general trend is DPM, for which emissions are
projected to increase over time under the No Action Alternative due to increasing use of diesel vehicles
and increasing VMT. EPA regulates toxic air pollutants from motor vehicles through vehicle emissions
standards and fuel quality standards, as discussed in Section 3.3.1. The No Action Alternative would not
change the current CAFE standards and therefore would not result in any change in toxic air pollutant
emissions, other than current trends in emissions and VMT, in nonattainment and maintenance areas
throughout the United States.
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Table 3.3.3-1
Nationwide Criteria Pollutant Emissions from Passenger Cars and Light Trucks by Alternative (tons/year)
Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

Poll. No 3%lyear 4%l/year ~4.3%lyear 5%lyear ~5.9%/year 6%lyear 7%lyear ~6.7%lyear

and Action Increase Increase Increase Increase Increase Increase Increase Increase

Year Preferred MNB TCTB
Carbon monoxide (CO)

2016 18,046,737 18,055,567 18,054,219 18,049,276 17,990,071 17,954,866 17,943,080 17,930,498 17,927,150

2020 15,996,845 16,026,834 16,022,019 16,011,136 15,852,005 15,731,014 15,677,635 15,642,513 15,630,338

2030 17,766,186 17,875,841 17,857,900 17,830,426 17,374,361 16,933,532 16,692,592 16,584,083 16,544,125
Nitrogen oxides (NOy)

2016 2,043,669 2,040,386 2,038,801 2,038,077 2,035,890 2,033,211 2,033,658 2,032,473 2,031,999

2020 1,612,106 1,604,439 1,600,822 1,599,457 1,591,815 1,584,855 1,584,110 1,581,036 1,580,355

2030 1,467,596 1,453,694 1,445,588 1,443,013 1,416,117 1,390,714 1,379,863 1,370,822 1,368,895
Particulate matter (PM25)

2016 63,686 63,201 63,010 62,991 63,145 63,149 63,315 63,249 63,205

2020 62,698 61,520 61,109 61,096 61,212 61,368 61,681 61,529 61,510

2030 76,589 74,147 73,316 73,321 73,122 73,349 73,725 73,362 73,382
Sulfur Oxides (SOy)

2016 164,406 161,493 160,246 159,818 160,089 159,031 159,855 159,312 159,006

2020 169,832 162,689 159,941 159,199 159,114 157,754 159,065 157,885 157,789

2030 201,502 186,242 180,661 179,415 178,313 176,493 178,441 176,043 176,396
Volatile organic compounds (VOCs)

2016 2,307,062 2,293,122 2,286,048 2,282,711 2,275,408 2,264,296 2,265,703 2,261,824 2,259,827

2020 1,943,639 1,909,647 1,893,787 1,887,837 1,869,970 1,847,814 1,845,130 1,836,676 1,835,092

2030 1,668,085 1,596,544 1,564,323 1,553,482 1,514,436 1,469,438 1,456,616 1,439,159 1,438,649
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Figure 3.3.3-1. Nationwide Criteria Pollutant Emissions (tons/year)
from Passenger Cars and Light Trucks for 2030 by Alternative
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Chapter 3 Affected Environment and Environmental Consequences 3.3 Air Quality
Table 3.3.3-2
Nationwide Criteria Pollutant Emissions in 2030 from Passenger Cars and Light Trucks, by Vehicle Type by Alternative (tons/year)
Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
No 3%lyear 4%l/year ~4.3%lyear 5%lyear ~5.9%/year 6%/year T%lyear ~6.7%lyear
Poll. And Action Increase Increase Increase Increase Increase Increase Increase Increase
Source Preferred MNB TCTB
Carbon monoxide (CO)
Car Tail 7,878,750 7,937,359 7,955,806 7,918,203 7,943,240 7,855,275 7,853,156 7,864,806 7,872,234
Car Up 53,101 48,746 47,151 47,013 45,909 45,327 45,282 44,542 44,493
Truck Tail 9,798,206 9,855,973 9,821,999 9,832,640 9,351,783 8,999,460 8,759,619 8,640,473 8,592,916
Truck Up 36,129 33,762 32,944 32,569 33,429 33,470 34,535 34,262 34,482
Total 17,766,186 17,875,841 17,857,900 17,830,426 17,374,361 16,933,532 16,692,592 16,584,083 16,544,125
Nitrogen oxides (NOy,
Car Tail 356,847 359,498 360,336 358,668 359,796 355,896 355,804 356,333 356,663
Car Up 166,236 152,516 147,473 146,902 143,439 141,283 141,128 138,785 138,654
Truck Tail 831,560 836,147 834,927 835,741 809,211 790,193 776,714 770,460 767,712
Truck Up 112,953 105,533 102,852 101,702 103,672 103,342 106,217 105,244 105,866
Total 1,467,596 1,453,694 1,445,588 1,443,013 1,416,117 1,390,714 1,379,863 1,370,822 1,368,895
Particulate matter (PMz5)
Car Tail 20,921 21,211 21,364 21,562 21,627 22,147 22,165 22,251 22,225
Car Up 22,635 20,783 20,106 20,055 19,585 19,355 19,337 19,022 19,000
Truck Tail 17,624 17,752 17,788 17,807 17,607 17,501 17,398 17,374 17,345
Truck Up 15,409 14,400 14,058 13,897 14,303 14,346 14,825 14,715 14,812
Total 76,589 74,147 73,316 73,321 73,122 73,349 73,725 73,362 73,382
Sulfur Oxides (SOy)
Car Tail 18,336 16,737 16,130 15,922 15,533 14,954 14,922 14,638 14,647
Car Up 101,646 93,341 90,306 90,097 87,987 86,998 86,918 85,509 85,407
Truck Tail 12,306 11,477 11,056 10,956 10,432 9,926 9,774 9,544 9,546
Truck Up 69,215 64,688 63,168 62,440 64,362 64,616 66,828 66,351 66,796
Total 201,502 186,242 180,661 179,415 178,313 176,493 178,441 176,043 176,396
Volatile organic compounds (VOCs)
Car Tall 235,488 237,323 238,032 237,683 238,339 237,644 237,637 238,061 238,159
Car Up 554,868 505,473 486,552 478,608 466,733 445,352 444,215 435,352 435,870
Truck Tail 507,103 508,318 508,451 508,635 505,087 502,838 501,083 500,401 499,985
Truck Up 370,625 345,430 331,288 328,556 304,277 283,605 273,681 265,346 264,635
Total 1,668,085 1,596,544 1,564,323 1,553,482 1,514,436 1,469,438 1,456,616 1,439,159 1,438,649

3-39



3.3 Air Quality Chapter 3 Affected Environment and Environmental Consequences

Table 3.3.3-3

Nationwide Changes in Criteria Pollutant Emissions (tons/year) from Passenger Cars and Light Trucks by Alternative a/ b/

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
Poll. No 3%lyear 4%]/year ~4.3%lyear 5%lyear ~5.9%/year 6%l/year 7%lyear ~6.7%lyear
and Action ¢/ Increase Increase Increase Increase Increase Increase Increase Increase TCTB
Year Preferred MNB
Carbon monoxide (CO)
2016 0 8,829 7,482 2,539 -56,666 -91,872 -103,657 -116,240 -119,587
2020 0 29,989 25,174 14,291 -144,840 -265,831 -319,210 -354,332 -366,507
2030 0 109,654 91,714 64,239 -391,826 -832,654 -1,073,594 -1,182,103 -1,222,062
Nitrogen oxides (NOy)
2016 0 -3,283 -4,868 -5,592 -7,779 -10,458 -10,011 -11,196 -11,670
2020 0 -7,667 -11,284 -12,649 -20,291 -27,251 -27,996 -31,070 -31,752
2030 0 -13,902 -22,008 -24,583 -51,479 -76,882 -87,733 -96,775 -98,702
Particulate matter (PMz5)
2016 0 -486 -677 -696 -541 -538 -371 -438 -482
2020 0 -1,178 -1,589 -1,602 -1,486 -1,330 -1,017 -1,169 -1,188
2030 0 -2,442 -3,273 -3,268 -3,467 -3,240 -2,864 -3,227 -3,208
Sulfur Oxides (SOx)
2016 0 -2,912 -4,160 -4,588 -4,316 -5,375 -4,551 -5,094 -5,400
2020 0 -7,143 -9,891 -10,633 -10,718 -12,078 -10,767 -11,947 -12,042
2030 0 -15,261 -20,842 -22,087 -23,189 -25,009 -23,061 -25,459 -25,106
Volatile organic compounds (VOCs)
2016 0 -13,941 -21,014 -24,352 -31,654 -42,766 -41,359 -45,238 -47,235
2020 0 -33,992 -49,852 -55,802 -73,669 -95,825 -98,509 -106,963 -108,548
2030 0 -71,541 -103,762 -114,603 -153,648 -198,646 -211,468 -228,925 -229,436

Emissions changes have been rounded to the nearest whole number.
Negative emissions changes indicate reductions; positive emissions changes are increases.

c/ Emissions changes for the No Action Alternative are shown as zero because the No Action Alternative is the baseline to which the emissions for the other alternatives are
compared.

o I
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Chapter 3 Affected Environment and Environmental Consequences

3.3 Air Quality

Table 3.3.3-4 summarizes the total national emissions of toxic air pollutants from passenger cars
and light trucks by alternative for each of the pollutants and analysis years. Figure 3.3.2-2 lists the total
national emissions of toxic air pollutants from passenger cars and light trucks by alternative. Emissions
of benzene and DPM are highest under the No Action Alternative, and emissions of acetaldehyde,
acrolein, and formaldehyde are highest under Alternative 9. Emissions of 1,3-butadiene are highest under
Alternative 9 in 2016 and 2020, but highest under Alternative 4 in 2030.

Table 3.3.3-4

Nationwide Toxic Air Pollutant Emissions (tons/year) from Passenger Cars and Light Trucks by Alternative

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

Poll. No 3%lyear A4%lyear ~4.3%lyear 5%lyear ~5.9%lyear 6%lyear 7%l/year ~6.7%lyear

and Action Increase Increase Increase Increase Increase Increase Increase Increase

Year Preferred MNB TCTB
Acetaldehyde

2016 10,039 10,041 10,045 10,047 10,071 10,087 10,090 10,097 10,100

2020 7,928 7,938 7,947 7,947 7,986 8,017 8,033 8,046 8,051

2030 6,631 6,665 6,683 6,678 6,710 6,721 6,733 6,748 6,751
Acrolein

2016 521 521 522 522 527 531 531 533 533

2020 410 411 412 413 423 432 435 438 439

2030 342 345 348 351 366 385 393 398 399
Benzene

2016 52,316 52,296 52,283 52,272 52,222 52,177 52,171 52,157 52,151

2020 39,693 39,653 39,623 39,601 39,466 39,340 39,302 39,265 39,256

2030 27,706 27,667 27,602 27,551 27,171 26,758 26,569 26,466 26,440
1,3-Butadiene

2016 5,704 5,706 5,707 5,708 5,709 5,711 5,711 5,712 5,712

2020 4,504 4,510 4,513 4,514 4,512 4,514 4,514 4,515 4,515

2030 3,610 3,631 3,637 3,638 3,615 3,597 3,584 3,581 3,579
Diesel particulate matter (DPM)

2016 86,700 85,133 84,397 84,123 83,788 82,953 83,249 82,892 82,695

2020 89,445 85,599 83,968 83,503 82,523 81,119 81,313 80,551 80,431

2030 106,046 97,820 94,519 93,731 91,502 89,134 89,055 87,536 87,606
Formaldehyde

2016 12,851 12,8