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Control of Hazardous Air Pollutants From Mbil e Sources
AGENCY: Environnental Protection Agency (EPA).

ACTI ON:  Proposed rul e.

SUMVARY: Today EPA is proposing controls on gasoline, passenger
vehi cl es, and portabl e gasoline containers (gas cans) that would
significantly reduce em ssions of benzene and ot her hazardous air
pol lutants (" "nobile source air toxics''). Benzene is a known human
carci nogen, and nobile sources are responsible for the majority of
benzene em ssions. The other nobile source air toxics are known or
suspected to cause cancer or other serious health effects.

We are proposing to limt the benzene content of gasoline to an
annual average of 0.62% by vol une, beginning in 2011. W are al so
proposing to |imt exhaust em ssions of hydrocarbons from passenger
vehi cl es when they are operated at cold tenperatures. This standard
woul d be phased in from 2010 to 2015. For passenger vehicles we al so
propose evaporative em ssions standards that are equivalent to those in
California. Finally, we are proposing a hydrocarbon em ssions standard
for gas cans beginning in 2009, which would reduce evaporation and
spi |l age of gasoline fromthese containers.

These controls would significantly reduce em ssions of benzene and
ot her nobile source air toxics such as 1, 3-butadi ene, fornal dehyde,
acet al dehyde, acrol ein, and napht hal ene. This proposal would result in
addi ti onal substantial benefits to public health and wel fare by
significantly reducing em ssions of particulate matter from passenger
vehi cl es.

W project annual nationw de benzene reductions of 35,000 tons in
2015, increasing to 65,000 tons by 2030. Total reductions in nobile
source air toxics would be 147,000 tons in 2015 and over 350, 000 tons
in 2030. Passenger vehicles in 2030 would emt 45% | ess benzene. Gas
cans neeting the new standards would emt al nost 80% | ess benzene.
Gasol i ne woul d have 37% | ess benzene overall. W estimate that these
reducti ons woul d have an average cost of |less than 1 cent per gallon of
gasoline and |l ess than $1 per vehicle. The average cost for gas cans
woul d be | ess than $2 per can. The reduced evaporation from gas cans
woul d result in significant fuel savings, which would nore than offset
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the increased cost for the gas can.

DATES: Coments mnust be received on or before May 30, 2006. Under the
Paper wor k Reduction Act, comments on the information collection
provi si ons nust be received by OVB on or before April 28, 2006.

Hearing: We will hold a public hearing on April 12, 2006. The
hearing will start at 10 a.m local tinme and continue until everyone
has had a chance to speak. If you want to testify at the hearing,
notify the contact person |isted under FOR FURTHER | NFORVATI ON CONTACT
by April 3, 2006.

ADDRESSES: Submit your conments, identified by Docket 1D No. EPA-HQ
OAR- 2005- 0036, by one of the foll ow ng nethods:
http://ww.regul ati ons. gov: Follow the on-Iline

instructions for submtting comments.

Fax your commrents to: (202) 566-1741.

Mail: Air Docket, Environnmental Protection Agency,
Mai | code: 6102T, 1200 Pennsyl vania Ave., NW, Washington, DC 20460. In
addition, please mail a copy of your comments on the information
collection provisions to the Ofice of Information and Regul atory
Affairs, Ofice of Managenent and Budget (OVB), Attn: Desk Oficer for
EPA, 725 17th St. NW, Washi ngton, DC 20503.

Hand Delivery: EPA Docket Center, (EPA/DC) EPA West, Room
B102, 1301 Constitution Ave., NW, Wishington, DC 20004. Such
deliveries are only accepted during the Docket's nornmal hours of
operation, and special arrangenments should be nade for deliveries of
boxed i nformati on.

Instructions: Direct your comrents to Docket | D No. EPA-HQ QAR
2005-0036. EPA' s policy is that all comments received will be included
in the public docket w thout change and nmay be nade avail abl e online at
http://ww.reqgul ations. gov, including any personal information provided,

unl ess the comment includes information clained to be Confidenti al

Busi ness Information (CBlI) or other information whose disclosure is
restricted by statute. Do not submit information that you consider to

be CBI or otherw se protected through http://ww.reqgul ations.gov or e-nail.

The http://ww.regul ati ons. gov website is an ~anonynous access'' system

whi ch nmeans EPA will not know your identity or contact information
unl ess you provide it in the body of your comment. If you send an e-
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mai | comrent directly to EPA wi thout going through http://ww.regul ati ons. gov

your e-mail address will be automatically captured and included as part
of the conmment that is placed in the public docket and rmade avail abl e
on the Internet. If you submt an electronic comment, EPA recommends
that you include your name and other contact information in the body of
your comment and with any disk or CD-ROM you submit. If EPA cannot read
your comment due to technical difficulties and cannot contact you for
clarification, EPA nay not be able to consider your comment. Electronic
files should avoid the use of special characters, any form of
encryption, and be free of any defects or viruses. For additional

i nformati on about EPA's public docket visit the EPA Docket Center
honepage at http://ww. epa. gov/ epahone/ dockets. ht m For additiona

i nstructions on submtting comments, go to section Xl, Public
Partici pation, of the SUPPLEMENTARY | NFORVATI ON section of this
docunent .

Docket: All docunments in the docket are listed in the
http://ww.regul ati ons.gov index. Al though |isted in the index, sone

information is not publicly available, e.g., CBl or other information

whose disclosure is restricted by statute. Certain other material, such

as copyrighted material, will be publicly available only in hard copy.
Publicly avail abl e docket materials are available either electronically

in http://ww.regulations.gov or in hard copy at the Air Docket, EPA/DC, EPA

West, Room B102, 1301 Constitution Ave., NW, Washington, DC The
Public Reading Roomis open from8:30 a.m to 4:30 p.m, Mnday through
Friday, excluding |egal holidays. The tel ephone nunber for the Public
Readi ng Roomis (202) 566-1744, and the tel ephone nunber for the Ar
Docket is (202) 566-1742.

Hearing: The public hearing will be held at Sheraton Crystal City
Hotel, 1800 Jefferson Davis H ghway, Arlington, Virginia 22202,
Tel ephone: (703) 486-1111. See section XI, Public Participation, for
nore informati on about public hearings.

FOR FURTHER | NFORVATI ON CONTACT: M. Chris Lieske, US. EPA Ofice of
Transportation and Air Quality, Assessnent and Standards Division
(ASD), Environnmental Protection Agency, 2000 Traverwood Drive, Ann
Arbor, M 48105; tel ephone nunber: (734) 214-4584; fax nunber: (734)
214-4816; emai|l address: |ieske.christopher@pa.gov, or Assessnent and
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St andards Di vi si on
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Hotli ne; tel ephone nunber: (734) 214-4636; e-nmil address:
asdi nf o@pa. gov.

SUPPLEMENTARY | NFORMATI ON:
Ceneral Information
A. Does this Action Apply to Me?

Entities potentially affected by this action are those that produce
new not or vehicles, alter individual inported notor vehicles to address
U S. regulation, or convert notor vehicles to use alternative fuels. It
woul d al so affect you if you produce gasoline notor fuel or manufacture
portabl e gasol i ne contai ners. Regul ated categories include:

NAI CS SIC codes
Cat egory codes \a\ \ b\ Exanpl es of
potentially affected entities
Industry......... ... ... .. .... 336111 3711 Motor vehicle
manuf acturers.
Industry............. ... ...... 335312 3621 Alternative fuel vehicle
converters.
424720 5172
811198 7539
........... 7549
Industry....... .. ... .. .. ...... 811111 7538 I ndependent commerci al
i mporters.
811112 7533
811198 7549
Industry......... ... .. .. ...... 324110 2911 Gasoline fuel refiners.
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Industry......... ... ... ...... 326199 3089 Portable fuel container
manuf acturers.
332431 3411

\a\ North Anerican Industry C assification System (NAICS)
\b\ Standard Industrial Cassification (SIC) system code.

This table is not intended to be exhaustive, but rather provides a
gui de for readers regarding entities |likely to be regulated by this
action. This table lists the types of entities that EPA is now aware
could potentially be regulated by this action. Oher types of entities
not listed in the table could also be regul ated. To determ ne whet her
your activities are regulated by this action, you should carefully
exam ne the applicability criteria in 40 CFR parts 59, 80, 85, and 86.

I f you have any questions regarding the applicability of this action to
a particular entity, consult the person listed in the preceding FOR
FURTHER | NFORVATI ON CONTACT secti on

B. What Should | Consider as | Prepare My Conments for EPA?

1. Submitting CBI
Do not submt this information to EPA through http://ww.regul ati ons. gov

or e-mail. Clearly mark the part or all of the information that you
claimto be confidential business information (CBI). For CB
information in a disk or CD ROMthat you mail to EPA, mark the outside
of the disk or CD ROM as CBlI and then identify electronically wthin
the disk or CD ROMthe specific information that is claimed as CBI. In
addition to one conplete version of the comment that includes
information clainmed as CBlI, a copy of the comment that does not contain
the information clainmed as CBlI nust be submitted for inclusion in the
public docket. Information so marked will not be discl osed except in
accordance with procedures set forth in 40 CFR part 2.
2. Tips for Preparing Your Comrents
When subnmitting comments, renenber to:

Expl ain your views as clearly as possible.

Descri be any assunptions that you used.

Provi de any technical information and/or data you used
t hat support your views.

If you estimate potential burden or costs, explain how you
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arrived at your estimte.

Provi de specific exanples to illustrate your concerns.

O fer alternatives.

Make sure to submt your comments by the conmment period
deadl i ne identified.

To ensure proper recei pt by EPA identify the appropriate
docket identification nunber in the subject line on the first page of
your response. It would also be helpful if you provided the nane, date,
and Federal Register citation related to your comrents.

Qutline of This Preanbl e

. Introduction

A, Sunmary

B. What Background Information is Hel pful to Understand this
Pr oposal ?

1. What Are Air Toxics and Related Health Effects?

2. What is the Statutory Authority for Today's Proposal ?

a. Clean Air Act Section 202(1)

b. Cean Air Act Section 183(e)

c. Energy Policy Act

3. What Ot her Actions Has EPA Taken Under Cean Air Act Section
202(1) 7

a. 2001 Mpobile Source Air Toxics Rule
b. Techni cal Analysis Plan
I1. Overview of Proposal
Way |'s EPA Making This Proposal ?
Nati onal Cancer Ri sk from Air Toxics
Noncancer Health Effects
Exposure Near Roads and From Attached Garages
Ozone and Particul ate Matter
What |s EPA Proposing?
Li ght-Duty Vehicl e Em ssion Standards
Gasol i ne Fuel Standards
Port abl e Gasoline Container (Gas Can) Controls
[, V%at Are Mobile Source Air Toxics (MSATs) and Their Health
Ef fects?
A. What Are MSATS?
B. Conpounds Emitted by Mbile Sources and Identified in IRIS
C. Wiich Mobile Source Em ssions Pose the G eatest Health R sk
at Current Level s?
1. National and Regional Ri sk Drivers in 1999 National -Scale Ar
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Toxi cs Assessnent
2. 1999 NATA Risk Drivers with Significant Mbile Source
Contri bution
What Are the Health Effects of Ar Toxics?
Overvi ew of Potential Cancer and Noncancer Health Effects
Heal th Effects of Key MBSATs
Benzene
1, 3- But adi ene
For mal dehyde
Acet al dehyde
Acrol ein
Pol ycyclic Organic Matter (POM
Napht hal ene
Di esel Particulate Matter and Di esel Exhaust Organi c Gases
Gasol i ne PM
Near - Roadway Health Effects
How Woul d Thi s Proposal Reduce Em ssions of MSATs?
V. What Are the Air Quality and Health Inpacts of Air Toxics, and
How do Mbbil e Sources Contri bute?
A. What Is the Health Risk to the U S. Population from
I nhal ati on Exposure to Anmbi ent Sources of Air Toxics, and How Wul d
It be Reduced by the Proposed Control s?

@mm=@ ™0 900 NFQg
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B. What is the Distribution of Exposure and Risk?

1. Distribution of National-Scale Estimates of Risk fromAir
Toxi cs

2. Elevated Concentrations and Exposure in Mobile Source-
| npact ed Areas

a. Concentrations Near Myjor Roadways

b. Exposures Near Mj or Roadways

i. Vehicles

ii. Homes and School s

iii. Pedestrians and Bicyclists

c. Exposure and Concentrations in Honmes with Attached Garages

d. Cccupational Exposure

3. What Are the Size and Characteristics of H ghly Exposed
Popul ati ons?

4. What Are the Inplications for Distribution of Individua
Ri sk?

C. Ozone

http://a257.g.akamaitech.net/7/257/2422/01jan20061800/edocket.access.gpo.gov/2006/06-2315.htm (8 of 487) [03/04/2006 06:11:57 p.m.]



FR Doc 06-2315

Backgr ound
Heal th Effects of Ozone
Current and Projected 8-hour Ozone Level s
Particul ate Matter
Backgr ound
Heal th Effects of PM
Current and Projected PM2.5 Levels
Current PMLO Level s
O her Environnmental Effects
Visibility
Backgr ound
Current Visibility |npairnment
Future Visibility | npairnment
Pl ant Danmage from Ozone
At nospheri c Deposition
Mat eri al s Danmage and Soi l i ng
V. What Are Mobile Source Em ssions Over Tine and How Woul d This
Proposal Reduce Em ssions, Exposure and Associated Health Effects?
A. Mobile Source Contribution to Air Toxics Em ssions
B. VOC Em ssions from Mbil e Sources
C. PM Em ssions from Mbil e Sources
D. Description of Current Mbile Source Em ssions Contro
Prograns that Reduce MSATs
1. Fuels Prograns

PONdOTOIREMAELODMEDONE

Proposed Fuel Benzene Controls
Proposed Gas Can St andards

a. RFG

b. Anti-dunpi ng

c. 2001 Mobile Source Air Toxics Rule (MSATL1)
d. Gasoline Sulfur

e. Gasoline Volatility

f. Diesel Fuel

g. Phase-Qut of Lead in Gasoline

2. Hi ghway Vehicle and Engi ne Prograns

3. Nonroad Engi ne Prograns

4. Vol untary Prograns

E. Em ssion Reductions from Proposed Controls
1. Proposed Vehicle Controls

a. Volatile Organi c Conpounds (VOC)

b. Toxics

c. PM.5

2.

3.
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VQoC
Toxi cs
Total Em ssion Reductions from Proposed Controls
Toxi cs
VOoC
PM2. 5
How Wbul d Thi s Proposal Reduce Exposure to Mbile Source Ar
TOXICS and Associ ated Health Effects?
G Additional Prograns Under Devel opnent That WI| Reduce MSATs
1. On-Board Diagnostics for Heavy-Duty Vehicles Over 14,000
Pounds
2. Standards for Small SI Engi nes
3. Standards for Loconotive and Marine Engi nes
VI. Proposed New Light-duty Vehicle Standards
Wiy are We Proposing New St andar ds?
The Clean Air Act and Air Quality
Technol ogy OQpportunities for Light-Duty Vehicles
Col d Tenperature Effects on Em ssion Levels
How Does Tenperature Affect EmM ssions?
What Are the Current Em ssions Control Requirenents?
OQpportunities for Additional Contro
What Col d Tenperature Requirenments Are W Proposing?
NVHC Exhaust Em ssions Standards
Feasi bility of the Proposed Standards
Currently Avail abl e Em ssion Control Technol ogi es
Feasi bility Considering Current Certification Levels,
Deterloratlon and Conpliance Margin
Feasi bility and Test Programs for Hi gher Weight Vehicles
St andards Ti m ng and Phase-in
Phase-1n Schedul e
Al ternative Phase-In Schedul es
Certification Levels
Credit Program
How Credits Are Cal cul ated
Credits Earned Prior to Primary Phase-In Schedul e
How Credits Can Be Used
Di scounting and Unlimted Life
Deficits Could Be Carried Forward
Vol untary Heavy-Duty Vehicle Credit Program
Addi ti onal Vehicle Cold Tenperature Standard Provisions

Applicability
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Useful Life
Hi gh Altitude
In-Use Standards for Vehicles Produced During Phase-in
Moni tori ng and Enforcenent
What Evaporative Eni ssions Standards Are We Proposi ng?
Current Controls and Feasibility of the Proposed Standards
Evaporative Standards Ti m ng
Timng for Multi-Fuel ed Vehicles
I n-Use Evaporative Em ssion Standards

5. Existing Differences Between California and Federal
Evaporative Em ssion Test Procedures

D. Opportunities for Additional Exhaust Control Under Nor mal
Condi tions

E. Vehicle Provisions for Small Vol une Manufacturers

1. Lead Tine Transition Provisions

2. Hardship Provisions

3. Special Provisions for Independent Commercial |nporters

PONMNEONSOD

(1Cs)

VI1. Proposed Gasoline Benzene Control Program
A. Overview of Today's Proposed Fuel Control Program
B. Description of the Proposed Fuel Control Program
C. Devel opnment of the Proposed Gasoline Benzene Standard
1. Wiy Are W Focusing on Controlling Benzene Em ssions?
a. O her MSAT Em ssions

b. MSAT Emi ssion Reductions Through Lowering Gasoline Volatility
or Sul fur Content

i. Gasoline Sul fur Content

i1. Gasoline Vapor Pressure

c. Toxics Performnce Standard

d. Diesel Fuel Changes

2. Wy Are W Proposing To Control Benzene Em ssions By
Control ling Gasol i ne Benzene Content?

a. Benzene Content Standard

b. Gasoline Aromatics Content Standard

c. Benzene Em ssion Standard

3. How Did W Sel ect the Level of the Proposed Gasoli ne Benzene
Content Standard?

a. Current Gasoline Benzene Levels

b. The Need for an Average Benzene Standard

c. Potential Levels for the Average Benzene Standard

d. Conparison of O her Benzene Regul atory Prograns
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4. How Do W& Address Variations in Refinery Benzene Level s?

a. Overall Reduction in Benzene Level and Variation

b. Consideration of an Upper Limt Standard

i. Per-Gallon Cap Standard

ii. Maximum Average Standard

5. How Wul d the Proposed Program Meet or Exceed Rel at ed
Statutory and Regul atory Requirenents?

D. Description of the Proposed Averagi ng, Banking, and Tradi ng
(ABT) Program

Overvi ew

Standard Credit Ceneration (2011 and Beyond)
Credit Use

Credit Trading Area

Credit Life

Early Credit Generation (2007-2010)
Establishing Early Credit Baselines
Early Credit Reduction Criteria (Trigger Points)
Calculating Early Credits
Additional Credit Provisions
Credit Trading
Pre- Conpl i ance Reporting Requirenents
Speci al ABT Provisions for Small Refiners
Regul atory Flexibility Provisions for Qualifying Refiners
Hardship Provisions for Qualifying Small Refiners
Qual i fying Small Refiners
Regul atory Flexibility for Small Refiners
Rationale for Small Refiner Provisions
How Do W Propose to Define Small Refiners for the Purpose of
t he Hardshl p Provisions?
c. What Options Wuld Be Avail able For Small Refiners?
i. Delay in Standards
ii. ABT Credit Generation Cpportunities
iii. Extended Credit Life
iv. ABT Program Revi ew
d. How Woul d Refiners Apply for Small Refiner Status?

CITAPMOT Y 0T RDYWONE
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e. The Effect of Financial and Qher Transactions on Snall
Refiner Status and Snall Refiner Relief Provisions
2. General Hardship Provisions
a. Tenmporary Waivers Based on Unforeseen C rcunstances
http://a257.g.akamaitech.net/7/257/2422/01jan20061800/edocket.access.gpo.gov/2006/06-2315.htm (12 of 487) [03/04/2006 06:11:57 p.m.]



FR Doc 06-2315

b. Tenporary Wi vers Based on Extrene Hardship G rcunstances
c. Early Conpliance with the Proposed Benzene Standard
F. Technol ogi cal Feasibility of Gasoline Benzene Reducti on
1. Benzene Levels in Gasoline
2. Technol ogi es for Reducing Gasol i ne Benzene Levels
a. Wiy is Benzene Found in Gasoline?
b. Benzene Control Technol ogies Related to the Reforner
i. Routing Around the Reforner
ii. Routing to the Isonerization Unit
iii. Benzene Saturation
iv. Benzene Extraction
c. O her Benzene Reduction Technol ogi es
d. Inpacts on Cctane and Strategi es for Recovering Cctane Loss
e. Experience Using Benzene Control Technol ogi es
f. Wiat Are the Potential |Inpacts of Benzene Control on O her
Fuel Properties?
Feasi bl e Level of Benzene Contro
Lead tine
| ssues
Smal | Refiners
| mported Gasol i ne
How Does the Proposed Fuel Control Program Satisfy the
Statutory Requirenments?
H Effect on Energy Supply, Distribution, or Use
|. How Whul d the Proposed Gasol i ne Benzene Standard Be
| mpl enent ed?
1. Ceneral provisions
a. What Are the Inplenentation Dates for the Proposed Progranf
b. Wiich Regul ated Parties Wuld Be Subject to the Proposed
Benzene St andards?
c. Wat Gasoline Wuld Be Subject to the Proposed Benzene
St andar ds?
How Woul d Conpliance Wth the Benzene Standard Be Determ ned?
Aver agi ng, Banking and Tradi ng Program
Early Credit Generation
How Woul d Refinery Benzene Basel i nes Be Determ ned?
Credit Generation Beginning in 2011
How Wul d Credits Be Used?
Har dshi p and Snal| Refiner Provisions
Har dshi p
Smal | Refiners

ORI
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4. Adm ni strative and Enforcenent Rel ated Provisions
a. Sanpling/ Testing
b. Recor dkeepi ng/ Reporti ng
c. Attest Engagenents, Violations, Penalties
5. How Woul d Conpliance Wth the Provisions of the Proposed
Benzene Program Affect Conpliance Wth O her Gasoline Toxics
Prograns?
VIIl. Gas Cans
A. Wy Are W Proposing an Em ssions Control Programfor Gas
Cans?
VOC Em ssi ons
Technol ogi cal Cpportunities to Reduce Em ssions from Gas Cans
St at e Experiences Regul ating Gas Cans
What Em ssions Standard is EPA Proposing, and Wy?
Descri ption of Em ssions Standard
Det ermi nati on of Best Avail able Control
Em ssi ons Performance vs. Design Standard
Automati c Shut- O f
Consi deration of Retrofits of Existing Gas Cans
Consi deration of Diesel, Kerosene and Utility Containers
Ti m ng of Standard
What Test Procedures Wuld Be Used?
Di urnal Test
Preconditioning to Ensure Durable In-Use Contro
Durability cycles
Precondi tioni ng Fuel Soak
Spout Actuation
What Certification and In-Use Conpliance Provisions |Is EPA
i ng?
Certification
Em ssions Warranty and | n-Use Conpliance
Label i ng
How Woul d State Prograns Be Affected By EPA Standards?
Provisions for Small Gas Can Manufacturers
First Type of Hardship Provision
. Second Type of Hardship Provision
| X. What are the Estinmated Inpacts of the Proposal ?
Refi nery Costs of Gasoline Benzene Reduction
Tool s and Met hodol ogy
Li near Programm ng Cost Mbde
Ref i ner - by- Refi nery Cost Model

Pr opos
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Mobil e sources emt air toxics that can cause cancer and ot her
serious health effects. Section IIl of this preanble and Chapter 1 of
t he
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Regul atory | nmpact Analysis (RIA) for this rule describe these conpounds
and their health effects. Mbile sources contribute significantly to
the nationw de risk from breathi ng outdoor sources of air toxics.
Mobi | e sources were responsi bl e for about 44% of outdoor toxic

em ssi ons, al nost 50% of the cancer risk, and 74% of the noncancer risk
according to EPA's National -Scale Ar Toxics Assessnment (NATA) for

1999. In addition, people who |ive or work near major roads or live in
homes with attached garages are likely to have hi gher exposures and

ri sk, which are not reflected in NATA. Sections Il1.A and IV of this
preanbl e and Chapter 3 of the RI A provide nore detail about NATA, as
wel | as our analysis of exposures near roadways.

According to NATA for 1999, there are a few nobile source air
toxics that pose the greatest risk based on current information about
anbi ent | evel s and exposure. These include benzene, 1, 3-butadi ene,

f or mal dehyde, acrol ei n, naphthal ene, and pol ycyclic organic matter
(POM. Al of these conpounds are hydrocarbons except POM Benzene is
the nost significant contributor to cancer risk fromall outdoor air
toxics, according to NATA for 1999. NATA does not include a
quantitative estimate of cancer risk for diesel exhaust, but it

concl udes that diesel exhaust (specifically, diesel particulate matter
and di esel exhaust organic gases) is one of the pollutants that pose
the greatest relative cancer risk. Although we expect significant
reductions in nobile source air toxics in the future, cancer and
noncancer health risks will remain a public health concern, and
exposure to benzene will remain the largest contributor to this risk.

As discussed in detail in Section V of this preanble and Chapter 2
of the RIA, this proposal would significantly reduce em ssions of the
many air toxics that are hydrocarbons, including benzene, 1, 3-
but adi ene, formal dehyde, acetal dehyde, acrol ein, and napht hal ene. The
proposed fuel benzene standard and hydrocarbon standards for vehicles
and gas cans woul d together reduce total em ssions of nobile source air
toxi cs by 350,000 tons in 2030, including 65, 000 tons of benzene.
Mobi | e sources were responsi ble for 68% of benzene em ssions in 1999.
As a result of this proposal, in 2030 passenger vehicles would emt 45%
| ess benzene, gas cans would emt 78% 1| ess benzene, and the gasoline
woul d have 37% | ess benzene overall
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In addition, EPA has already taken significant steps to reduce
di esel em ssions fromnobile sources, which will result in a 70%
reducti on between 1999 and 2020. W have adopted stringent standards
for diesel trucks and buses, and nonroad di esel engines (engines used,
for exanple, in construction, agricultural, and industrial
applications). W also have additional prograns underway to reduce
di esel em ssions, including voluntary prograns and a proposal that is
bei ng devel oped to reduce em ssions fromdi esel |oconotives and nmarine
engi nes.

The proposed reductions in nobile source air toxics em ssions would
reduce exposure and predicted risk of cancer and noncancer health
effects, including in environments where exposure and risk may be
hi ghest, such as near roads, in vehicles, and in hones with attached
garages. In addition, the hydrocarbon reductions fromthe vehicle and
gas can standards woul d reduce VOC em ssions (which are a precursor to
ozone and PM2.5) by over 1 million tons in 2030. The
proposed vehicl e standards woul d reduce direct PM2.5
em ssions by 20,000 tons in 2030 and woul d al so reduce secondary
formati on of PM2.5. Although ozone and PM2.5 are
considered criteria pollutants rather than " “air toxics,'' reductions
in ozone and PM2.5 are inportant co-benefits of this
proposal . More details on em ssions, cancer risks, and adverse health
and wel fare effects associated with ozone and PM are found in sections
I[1.A 1V and V of this preanble and Chapters 2 and 3 of the RIA

Section I1.B of this preanble provides an overview of the
regul atory programthat EPA is proposing for passenger vehicles,
gasoline, and gas cans. W are proposing standards to |imt the exhaust
hydr ocar bons from passenger vehicles during cold tenperature operation
We are al so proposing evaporative hydrocarbon em ssions standards for
passenger vehicles. W are proposing to limt the average annual
benzene content of gasoline. Finally, we are proposing hydrocarbon
em ssions standards for gas cans that woul d reduce evaporation
perneation, and spillage fromthese containers. Detail ed discussion of
each of these prograns is in sections VI, VII, and VIII of the preanble
and Chapters 5, 6, and 7 of the R A

W estimate that the benefits of this proposal woul d be about $6
billion in 2030, based on the direct PM2.5 reductions from
the vehicle standards, plus unquantified benefits fromreductions in
nobil e source air toxics and VOC. W estimate that the annual net
social costs of this proposal would be about $200 million in 2030
(expressed in 2003 dollars). These net social costs include the val ue
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of fuel savings fromthe proposed gas can standards, which would be
worth $82 mllion in 2030.

The proposed reducti ons woul d have an average cost of 0.13 cents
per gallon of gasoline, |less than $1 per vehicle, and | ess than $2 per
gas can. The reduced evaporation fromgas cans would result in fue
savings that would nore than offset the increased cost for the gas can
In 2030, the long-term cost per ton of the proposed standards (in
conbi nation, and including fuel savings) would be $450 per ton of total
nobi |l e source air toxics reduced; $2,400 per ton of benzene reduced;
and no cost for the hydrocarbon and PM reductions (because the vehicle
standards woul d have no cost in 2020 and beyond). Section |IX of the
preanbl e and Chapters 8-13 of the RI A provide nore details on the
costs, benefits, and economi c inpacts of the proposed standards. The
i mpacts on snall entities and the flexibilities we are proposing are
di scussed in section X I.C of this preanble and Chapter 14 of the R A

B. What Background Information is Hel pful to Understand this Proposal ?

1. What Are Air Toxics and Related Health Effects?

Air toxics, which are also known in the Cean Air Act as
"“hazardous air pollutants,'' are those pollutants known or suspected
to cause cancer or other serious health or environnental effects. For
exanpl e, sonme of these pollutants are known to have negative effects on
peopl e's respiratory, cardiovascul ar, neurol ogi cal, inmune,
reproductive, or other organ systens, and they nmay al so have
devel opnental effects. They may pose particul ar hazards to nore
suscepti bl e and sensitive popul ations, such as children, the elderly,
or people with pre-existing illnesses.

Mobi | e source air toxics (MSATs) are those toxics enmtted by notor
vehi cl es, nonroad engi nes (such as | awn and garden equi pnent, farm ng
and construction equi pment, aircraft, |oconotives, and ships), and
their fuels. Toxics are also emtted by stationary sources such as
power plants, factories, oil refineries, dry cleaners, gas stations,
and smal | manufacturers. They can al so be produced by conbustion of
wood and ot her organic materials. There are al so i ndoor sources of air
toxi cs, such as solvent evaporation and outgassing fromfurniture and
bui l ding materi al s.

Some MSATs of particular concern include benzene, 1, 3-butadiene,

f or mal dehyde, acrol ein, naphthal ene, and diesel particulate matter and
di esel exhaust organi c gases. Benzene and 1, 3-butadi ene are both known
human
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carci nogens. Section IIl of this preanble provides nore detail on the
health effects of each of these pollutants.

MBATs are emtted as a result of various processes. Sonme MSATs are
present in fuel or fuel additives and are emtted to the air when the
fuel evaporates or passes through the engine. Sone MSATs are forned
t hrough engi ne conbusti on processes. Sonme conpounds, |ike formal dehyde
and acet al dehyde, are also formed through a secondary process when
ot her nobile source pollutants undergo chem cal reactions in the
at nrosphere. Finally, sonme air toxics, such as netals, result from
engi ne wear or frominpurities in oil or fuel.

2. What is the Statutory Authority for Today's Proposal ?
a. Clean Air Act Section 202(1)

Section 202(1)(2) of the Clean Air Act requires EPA to set
standards to control hazardous air pollutants from notor vehicles,
notor vehicle fuels, or both. These standards nust reflect the greatest
degree of em ssion reduction achi evabl e through the application of
technol ogy which will be available, taking into consideration the notor
vehi cl e standards established under section 202(a) of the Act, the
availability and cost of the technol ogy, and noise, energy and safety
factors, and lead tinme. The standards are to be set under Cean Air Act
sections 202(a)(1) or 211(c)(1), and they are to apply, at a m ninmum
to benzene and fornal dehyde em ssi ons.

Section 202(a)(1l) of the Cean Air Act directs EPA to set standards
for new notor vehicles or new notor vehicle engi nes which EPA judges to
cause or contribute to air pollution which nay reasonably be
antici pated to endanger public health or welfare. W are proposing a
col d-tenperature hydrocarbon em ssion standard for passenger vehicles
under this authority.

Section 211(c)(1)(A) of the Cean Air Act authorizes EPA (anong
other things) to control the manufacture of fuel if any em ssion
product of such fuel causes or contributes to air pollution which may
reasonably be anticipated to endanger public health or welfare. W are
proposi ng a benzene standard for gasoline under this authority.

Clean Air Act section 202(1)(2) requires EPAto ""fromtine to tine
revise'' its regulations controlling hazardous air pollutants from
notor vehicles and fuels. As described in nore detail in section |I.F.
bel ow, EPA has previously set standards under section 202(1), and we
conmtted in that rule to engage in further rul enmaking to inplenent
section 202(1). This proposal fulfills that comm tnent.
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b. Cean Air Act Section 183(e)

Clean Air Act section 183(e)(3) requires EPAto |ist categories of
consuner or comrercial products that the Adm ni strator determ nes,
based on an EPA study of VOC em ssions from such products, contribute
at | east 80 percent of the VOC em ssions from such products in areas
viol ating the national anbient air quality standard for ozone. EPA
pronmul gated this [ist at 60 FR 15264 (March 23, 1995). EPA plans to
publish a Federal Register notice announcing that EPA has added
portabl e gasoline containers to the Iist of consunmer products to be
regul ated. This action nmust be taken by EPA prior to issuing a final
rule for gas cans. EPA is required to develop rules reflecting ~ best
avail abl e controls'' to reduce VOC em ssions fromthe |isted products.
"“Best available controls'' are defined in section 183(e)(1)(A) as
fol | ows:

The term " " best available controls'' neans the degree of
em ssions reduction that the Adm nistrator determ nes, on the basis
of technol ogical and economc feasibility, health, environnental,
and energy inpacts, is achievable through the application of the
nost effective equi pnent, neasures, processes, nethods, systens, or
techni ques, including chemi cal refornulation, product or feedstock
substitution, repackaging, and directions for use, consunption
storage, or disposal."’

Section 183(e)(4) also allows these standards to be inpl enented by
nmeans of "~ any system or systens of regulation as the Adm nistrator may
deem appropriate, including requirenents for registration and | abeling,
self-nmonitoring and reporting * * * concerning the manufacture,
processing, distribution, use, consunption, or disposal of the
product.'' W are proposing a hydrocarbon standard for gas cans under
the authority of section 183(e).

c. Energy Policy Act

Section 1504(b) of the Energy Policy Act of 2005 requires EPA to
adj ust the toxics em ssions baselines for refornul ated gasoline to
refl ect 2001-2002 fuel qualities. However, the Act provides that this
action becones unnecessary if EPA takes action which results in greater
overal |l reductions of toxics em ssions fromvehicles in areas with
refornul ated gasoline. As described in section VII of this preanble, we
bel i eve today's proposed action would in fact result in greater
reductions than woul d be achieved by adjusting the baselines under the
Energy Policy Act. Accordingly, under the provisions of the Energy
Policy Act, this proposed action woul d obviate the need for readjusting
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em ssi ons baselines for refornul ated gasoline.
3. What O her Actions Has EPA Taken Under Clean Air Act Section 202(1)?
a. 2001 Mobile Source Air Toxics Rule

EPA published a final rule under Clean Air Act section 202(1) on
March 29, 2001, entitled, " Control of Em ssions of Hazardous Air
Pol lutants from Mobil e Sources'' (66 FR 17230). This rule established
toxi cs em ssions performance standards for gasoline refiners. These
standards were designed to ensure that the over conpliance to the
standard seen in the in-use fuels produced in the years of 1998-2000
woul d continue in the future.

EPA adopted this anti-backsliding requirenent as a near-term
control that could be inplenented and take effect within a year or two.
We did not adopt long-termcontrols, those controls that require a
| onger lead tinme to inplement, because we | acked information to address
the costs and benefits of potential fuel controls in the context of the
fuel sulfur controls that we had finalized in February 2000. However,
the March 2001 rule did commt to additional rul emaking that woul d
eval uate the need for and feasibility of additional controls.\1\
Today's proposal fulfills that commtnent, and represents the second
step of the two-step approach originally envisioned in the 2001 rul e.

\1\ See Sierra Cub v. EPA, 325 F. 3d 374, 380 (D.C. Cr. 2003),
whi ch uphol ds this approach.

The 2001 rule did not set additional air toxics controls for notor
vehi cl es, because the technol ogy-forcing Tier 2 light-duty vehicle
st andards and 2007 heavy-duty engi ne and vehicle standards had j ust
been promul gated. W found that those standards represented the
greatest degree of toxics control achievable at that tinme under section
202(1) .\ 2\

b. Techni cal Analysis Plan

The 2001 rul emaki ng al so included a Techni cal Analysis Plan that
descri bed toxics-related research and activities that would i nform our
future rulemaking to evaluate the need for and appropri ateness of
addi tional nobile source air toxic controls. Specifically, we
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identified four critical areas where there were data gaps requiring
| ong-termefforts:
Devel opi ng better air toxics em ssion factors for nonroad
sour ces;
| mproving estinmation of air toxics exposures in
m croenvi ronnents;
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| nproving consideration of the range of total public
exposures to air toxics; and

I ncreasi ng our understanding of the effectiveness and
costs of vehicle, fuel and nonroad controls for air toxics.

EPA and ot her outside researchers have conducted significant
research in these areas since 2001. The findings of this research are
described in nore detail in other sections of this preanble and in the
regul atory inpact analysis for this proposal. Follow ng are sone
hi ghl i ghts of our activities.

Nonroad em ssions testing. EPA has tested em ssions of nonroad
di esel engines for a conprehensive suite of hydrocarbons and inorganic
conmpounds. These em ssions tests enpl oyed steady-state as well as
transient test cycles, using typical nonroad diesel fuel and | ow sulfur
nonroad diesel fuel. In addition, EPA tested small gasoline-powered
engi nes such as | awnnmowers, | eaf blowers, chainsaws and string
trimrers.

| nproved estimation of exposures in mcroenvironnments and
consi deration of the range of public exposures. EPA and ot her
resear chers have conducted a substantial anmount of research and
anal ysis in these areas, which is discussed in section |V of this
preanble and in the regulatory inpact analysis. This research has
i nvolved nonitoring as well as the devel opnment and application of
enhanced nodeling tools. For exanple, personal exposure nonitoring and
anbi ent nonitoring has been conducted at hones and school s near
roadways; in vehicles; in honmes with attached garages; and in
occupational settings involving both diesel and gasoline nonroad
equi pnent. We have al so applied di spersion nodeling techniques wth
greater spatial refinenent to estimate gradients of toxic pollutants
near roadways. A variety of inprovenents to our em ssions, dispersion
and exposure nodeling tools are inproving our ability to consider the
range of exposure peopl e experience. These include the MOBI LE6
em ssions nodel, inproved spatial and tenporal allocation of em ssions,
devel opnent of the Community Multiscale Air Quality (CMAQ nodel, and
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updates to the HAPEM exposure nodel. Many of these inprovenents were
applied in EPA s National -Scale Air Toxics Assessnent for 1999 and
ot her anal yses EPA performed to support this proposal. In fact, EPA
devel oped a nodification of the HAPEM exposure nodel to account for
hi gher pol |l utant concentrati ons near major roads.

Research in these areas is continuing both inside and outside EPA,
i ncl udi ng work under the auspices of the Health Effects Institute and
the M ckey Leland National Urban Air Toxics Research Center.

Costs and effectiveness of vehicle, fuel, and nonroad controls for
air toxics. EPA's analysis of the costs and effectiveness of vehicle
and fuel controls is described in section | X of this preanble and in
the regulatory inpact analysis. In addition, as described in section V,
EPA is currently developing rules that will exam ne controls of snal
gasol i ne engi nes and di esel |oconotive and mari ne engi nes.

I1. Overview of Proposal
A. Wiy |I's EPA Making This Proposal ?

Peopl e experience el evated risk of cancer and ot her noncancer
health effects from exposure to air toxics. Mbile sources are
responsi ble for a significant portion of this risk. For exanple,
benzene is the nost significant contributor to cancer risk from al
outdoor air toxics,\3\ and nost of the nation's benzene em ssions cone
from nobile sources. These risks vary dependi ng on where people |ive
and work and the kinds of activities in which they engage. People who
live or work near major roads, or people that spend a | arge anmount of
time in vehicles, are likely to have hi gher exposures and hi gher ri sks.
Al t hough we expect significant reductions in nobile source air toxics
in the future, predicted cancer and noncancer health risks will renain
a public health concern. Benzene will remain the |largest contributor to
this risk. In addition, sonme nobile source air toxics contribute to the
formati on of ozone and PM2.5, which contribute to serious
public health problens, which are discussed further in section Il.A 4.

\3\ Based on quantitative estimtes of risk, which do not
i nclude diesel particular matter and di esel exhaust organi c gases.

Sections Il.A 1-3 discuss the risks posed by outdoor toxics now and
in the future, based on national-scale estinmtes such as EPA' s
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Nati onal - Scal e Air Toxics Assessnent (NATA). EPA's NATA for 1999
provi des sone perspective on the average risk of cancer and noncancer
health effects resulting frombreathing air toxics from outdoor
sources, and the contribution of nobile sources to these

ri sks.4 > This assessnent did not include indoor sources of

air toxics. Also, it estimtes average concentrations within a census
tract, and therefore does not reflect elevated concentrations and
exposures near roadways within a census tract. Nevertheless, its
findings are useful in providing a perspective on the magnitude of

ri sks posed by outdoor sources of air toxics generally, and in
identifying what pollutants and sources are inportant contributors to
these health risks.

\4\ http://ww. epa. gov/ttn/atw nata 1999.

\' 5\ NATA does not include a quantitative estimte of cancer risk
for diesel particulate matter and di esel exhaust organic gases. EPA
has concl uded that while diesel exhaust is |likely to be a hunman
carci nogen, avail able data are not sufficient to develop a
confidential estimate of cancer unit risk.

EPA al so perforned a national -scal e assessnent for future years,
usi ng the sanme nodeling tools and approach as the 1999 NATA. Finally,
we al so perfornmed national -scal e exposure nodeling that accounts for
the hi gher toxics concentrations near roads. This latter nodeling
provi des a perspective on the nobile source contribution to risk from
air toxics that is not reflected in our other national-scale
assessments.

1. National Cancer Risk fromAir Toxics

According to NATA, the average national cancer risk in 1999 from
al |l outdoor sources of air toxics was 42 in a mllion. That is, 42 out
of one mllion people would be expected to contract cancer froma
lifetime of breathing air toxics at 1999 |evels. Mbile sources were
responsi bl e for 44% of outdoor toxic em ssions and al nost 50% of the
cancer risk. Considering only the subset of conpounds emtted by nobile
sources (see Table IV.C2), the national average cancer risk in 1999,
including the stationary source contribution to these pollutants, was
23 in a mllion.

Benzene is the | argest contributor to cancer risk of all 133
pollutants quantitatively assessed in the 1999 NATA. The nati onal
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average cancer risk from benzene alone was 11 in a mllion. Over 120
mllion people in 1999 were exposed to a risk |level above 10 in a
mllion due to chronic inhalation exposure to benzene. Mobile sources
were responsi ble for 68% of benzene em ssions in 1999.

Al t hough air toxics enmissions are projected to decline in the
future as a result of standards EPA has previously adopted, cancer risk
will continue to be a public health concern. The predicted nationa
average cancer risk from MSATs in 2030 will be 18 in a mllion
according to EPA analysis (described in nore detail in section IV of
this preanble and Chapter 3 of the Regulatory Inpact Analysis). In
fact, in 2030 there will be nore people exposed to the highest |evels
of risk. The nunmber of Anericans above the 10 in a mllion cancer risk
| evel from exposure to MSATs is projected to increase from214 mllion
in 1999 to 240 mllion in 2030. Mbile sources will continue to be a
significant contributor to risk in the future, accounting for 22% of
total air
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toxic em ssions in 2020, and 44% of benzene em ssions.
2. Noncancer Health Effects

According to the NATA for 1999, nearly the entire U S. popul ation
was exposed to an average level of air toxics that has the potentia
for adverse respiratory health effects (noncancer).\6\ This wll
continue to be the case in 2030, even though toxics levels will be
| ower .

\6\ That is, the respiratory hazard i ndex exceeded 1. See
section I11.D of this preanble for nore infornmation.

Mobi | e sources were responsi ble for 74% of the noncancer
(respiratory) risk fromoutdoor air toxics in 1999. The ngjority of
this risk was from acrol ein, and fornmal dehyde al so contributed to the
risk of respiratory health effects. Mbile sources will continue to be
responsi ble for the magjority of noncancer risk fromoutdoor air toxics
in 2030.

Al t hough not included in NATA's estinmates of noncancer risk, PM
from gasoline and di esel nobile sources contribute significantly to the
health effects associated with anbient PM for which EPA has
established a National Anbient Air Quality Standard. There is extensive
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human data showi ng a wi de spectrum of adverse health effects associ ated
wi th exposure to ambi ent PM
3. Exposure Near Roads and From Attached Garages

The national -scal e risks descri bed above do not account for higher
exposures experienced by people who |live near major roadways, or people
who live in honmes with attached garages. A substantial nunber of
studi es show el evated concentrations of nultiple MSATs in cl ose
proximty to major roads. W al so conducted an exposure nodeling study
for three geographically distinct states (Col orado, New York, and
Georgia) and found that when the el evated concentrati ons near roadways
are accounted for, the distribution of benzene exposure is broader,
with a larger fraction of the popul ati on exposed to hi gher
concentrations. The | argest effect on personal exposure occurs for the
popul ation |iving near major roads. A U S. Census survey of housing
found that in 2003 12.6% of U. S. housing units were within 300 feet of
a major transportation source.\7\ The potential popul ation exposed to
el evated concentrati ons near major roadways is therefore large. In
addi tion, our analysis indicates that benzene exposure experienced by
people living in honmes with attached garages nay be twi ce the nationa
aver age benzene exposure estimted by NATA for 1999. Mire details on
exposure near roads and from attached garages can be found in section
IV of this preanble.

\'7\ United States Census Bureau. (2004) Anmerican Housing Survey
web page. [Online at http://ww. cenus. gov/ hhes/ ww/ housi ng/ ahs/ ahs03/ ahs03. ht ni

] Table I A-6.

4. Ozone and Particulate Matter
Many MSATs are part of a |larger category of nobile source em ssions
known as vol atile organi c conpounds (VOC), which contribute to the
formati on of ozone and particulate matter (PM. In addition, sone MSATs
are emtted directly as PMrather than being fornmed through secondary
processes. Thus, MSATs contribute to adverse health effects both as
i ndi vi dual pollutants, and as precursors to ozone and PM Mobile
sources contribute significantly to national em ssions of VOC and PM
In addition, gas cans are a source of both VOC and benzene emi ssions.
Bot h ozone and PM contribute to serious public health problens,
including premature nortality, aggravation of respiratory and
cardi ovascul ar di sease (as indicated by increased hospital adm ssions
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and energency roomvisits, school absences, work |oss days, and
restricted activity days), changes in lung function and increased
respiratory synptons, changes to lung tissues and structures, altered
respiratory defense nmechani sns, chronic bronchitis, and decreased | ung
function.

In addition, ozone and PM cause significant harmto public welfare.
Specifically, ozone causes damage to vegetation, which |leads to crop
and forestry econom c |osses, as well as harmto national parks,
wi | derness areas, and other natural systenms. PMcontributes to the
substantial inpairnent of visibility in many parts of the U S
i ncl udi ng national parks and w | derness areas. The deposition of
ai rborne particles can also reduce the aesthetic appeal of buildings
and culturally inportant articles through soiling, and can contribute
directly (or in conjunction with other pollutants) to structural danmage
by nmeans of corrosion or erosion.

Final ly, atnospheric deposition and runoff of polycyclic organic
matter (POM), netals, and other nobil e-source-rel ated conpounds
contribute to the contam nation of water bodies such as the G eat Lakes
and coastal waters (e.g., the Chesapeake Bay).

B. What |s EPA Proposing?

1. Light-Duty Vehicle Em ssion Standards

As described in nore detail in section VI, we are proposi ng new
standards for both exhaust and evaporative em ssions from passenger
vehi cl es. The new exhaust em ssions standards would significantly
reduce non-net hane hydrocarbon (NVHC) em ssions from passenger vehicles
at cold tenperatures. These hydrocarbons include many nobile source air
toxics (including benzene), as well as VOC

Current vehicle em ssion standards require that the certification
testing of NVHC is perforned at 75 [deg]F. Recent research and anal ysis
i ndicates that these standards are not resulting in robust control of
NVHC at | ower tenperatures. We believe that cold tenperature NVHC
control can be substantially inproved using the sane technol ogi ca
approaches that are generally already being used in the Tier 2 vehicle
fleet to nmeet the stringent standards at 75 [deg] F. These col d-
tenperature NVHC controls would also result in lower direct PM
em ssions at cold tenperatures.

Accordingly, we are proposing that |light-duty vehicles, |ight-duty
trucks, and nedi um duty passenger vehicles would be subject to a new
non- met hane hydrocarbon (NVHC) exhaust em ssions standard at 20 [deg]F.
Vehi cl es at or bel ow 6,000 pounds gross vehicle weight rating (GWR)
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woul d be subject to a sal es-weighted fl eet average NVHC | evel of 0.3
granms/ mle. Vehicles between 6,000 and 8,500 pounds GWR and medi um
duty passenger vehicles would be subject to a sal es-weighted fl eet
average NVHC |l evel of 0.5 grans/mle. For lighter vehicles, the
standard woul d phase in between 2010 and 2013. For heavier vehicles,
t he new standards woul d phase in between 2012 and 2015. W are al so
proposing a credit program and ot her provisions designed to provide
flexibility to manufacturers, especially during the phase-in periods.
These provisions are designed to allow the earliest possible phase-in
of standards and help m nimze costs and ease the transition to new
st andar ds.

We are also proposing a set of nomnally nore stringent evaporative

em ssion standards for all light-duty vehicles, light-duty trucks, and
medi um duty passenger vehicles. The proposed standards are equival ent
to California's Low Em ssion Vehicle Il (LEV 11) standards, and they

reflect the evaporative em ssions levels that are already being
achi eved nationw de. The standards we are proposing today woul d codify
t he approach that nost
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manuf acturers are already taking for 50-state evaporative systens, and
the standards woul d thus prevent backsliding in the future. W are
proposing to inplenment the evaporative em ssion standards in 2009 for
lighter vehicles and in 2010 for the heavier vehicles.

Section VI provides details on the proposed exhaust and evaporative
standards and their inplenentation, and our rationale for proposing
t hem
2. Gasoline Fuel Standards

As described in nore detail in section VII, we are proposing to
limt the benzene content of all gasoline, both reformul ated and
conventional. W propose that begi nning January 1, 2011, refiners would
nmeet an average gasol i ne benzene content standard of 0.62% by vol une on
all their gasoline. W are not proposing a standard for California,
however, because it is already covered by a simlar state program

Thi s proposed fuel standard would result in air toxics em ssions
reductions that are greater than required under all existing gasoline
toxics prograns. As a result, EPA is proposing that upon ful
i npl ementation in 2011, the regulatory provisions for the benzene
control program woul d becone the single regulatory nechani smused to
i npl ement the RFG and Anti-dunpi ng annual average toxics requirenents.
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The current RFG and Anti-dunpi ng annual average provisions thus would
be repl aced by the proposed benzene control program The MSAT2 benzene
control programwould al so replace the MSATL1 requirenents. In addition
the program woul d satisfy certain fuel MSAT conditions of the Energy
Policy Act of 2005 and obviate the need to revise toxics baselines for
ref ornmul at ed gasol i ne otherwi se required by the Energy Policy Act. In
all of these ways, we would significantly consolidate and sinplify the
exi sting national fuel-related MSAT regul atory program

We al so propose that refiners could generate benzene credits and
use or transfer themas a part of a nationw de averagi ng, banking, and
trading (ABT) program From 2007-2010 refiners could generate benzene
credits by taking early steps to reduce gasoline benzene |evels.

Begi nning in 2011 and continuing indefinitely, refiners could generate
credits by producing gasoline with benzene | evels below the 0.62%
average standard. Refiners could apply the credits towards conpany
conpliance, " "bank'' the credits for |later use, or transfer ( "trade'')
themto other refiners nationw de (outside of California) under the
proposed program Under this program refiners could use credits to
achi eve conmpliance with the benzene content standard.

Thi s proposed ABT program would allow us to set a nore stringent
benzene standard than woul d ot herw se be possible, and it would all ow
i mpl ementation to occur earlier. Under this proposed benzene content
standard and ABT program gasoline in all areas of the country would
have | ower benzene |l evels than they have today. Overall benzene |evels
woul d be 37% | ower. This woul d reduce benzene eni ssions and exposure
nati onw de.

Finally, we propose hardship provisions. Refiners approved as
“small refiners'' would be eligible for certain tenporary relief
provisions. In addition, any refiner facing extrene unforeseen
ci rcunst ances or extrene hardship circunstances could apply for simlar
tenporary relief.

Section VII of this preanble provides a detail ed explanation and
rationale for the proposed fuel programand its inplenentation. It also
di scusses and seeks conment on a variety of alternatives that we
consi der ed.

3. Portable Gasoline Container (Gas Can) Controls

Portabl e gasol i ne contai ners, or gas cans, are consuner products
used to refuel a wide variety of gasoline-powered equi pment, including
| awn and garden equi pnent, recreational equipnent, and passenger
vehi cl es that have run out of gas. As described in section VIII, we are
proposi ng standards that woul d reduce hydrocarbon em ssions from

~
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evaporation, perneation, and spillage. These standards woul d
significantly reduce benzene and other toxics, as well as VOC nore
generally. VOC is an ozone precursor

W propose a performance-based standard of 0.3 grans per gallon per
day of hydrocarbons, based on the em ssions fromthe can over a diurnal
test cycle. The standard would apply to gas cans nmanufactured on or
after January 1, 2009. W al so propose test procedures and a
certification and conpliance program in order to ensure that gas cans
woul d neet the em ssion standard over a range of in-use conditions. The
proposed standards would result in the use of best available contro
technol ogi es, such as durable perneation barriers, automatically
cl osing spouts, and cans that are well -seal ed.

California inplenented an em ssions control programfor gas cans in
2001, and since then, several other states have adopted the program
Last year, California adopted a revised program which will take effect
July 1, 2007. The revised California programis very simlar to the
program we are proposing. Although a few aspects of the programwe are
proposing are different, we believe manufacturers would be able to neet
both EPA and California requirenents with the sane gas can designs.

[11. What Are Mobile Source Air Toxics (MSATs) and Their Health
Ef fects?

A. VWhat Are NBATs?

~

Section 202(1) refers to " " hazardous air pollutants from notor
vehicles and notor vehicle fuels.'' W use the term "nobile source air
toxics (MBATs)'' to refer to conmpounds that are emtted by nobile
sources and have the potential for serious adverse health effects.
There are a variety of ways in which to identify conpounds that have
the potential for serious adverse health effects. For exanple, EPA's
Integrated Risk Information System (IRI'S) is EPA' s database containing
i nformati on on human health effects that nay result from exposure to
various chemcals in the environment. In addition, Cean Air Act
section 112(b) contains a list of hazardous air pollutants that EPAis
required to control through regul atory standards; other agencies or
prograns such as the Agency for Toxic Substances and D sease Registry
and the California EPA have devel oped heal th benchmark val ues for
vari ous conpounds; and the International Agency for Research on Cancer
and the National Toxicol ogy Program have assenbl ed evi dence of
substances that cause cancer in humans and issue judgnents on the
strength of the evidence. Each source of information has its own
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strengths and |imtations. For exanple, there are inherent limtations
on the nunber of conpounds that have been investigated sufficiently for
EPA to conduct an IR S assessnent. There are sone conpounds that are
not listed in IRIS but are considered to be hazardous air pollutants
under Clean Air Act section 112(b) and are regul ated by the Agency
(e.qg., propional dehyde, 2,2,4-trinethyl pentane).

B. Conpounds Emitted by Mbile Sources and Identified in IRIS

Inits 2001 MSAT rule, EPA identified a list of 21 MSATs. W listed
a compound as an MSAT if it was emtted fromnobile sources, and if the
Agency had concluded in IRIS that the conpound posed a potential cancer
hazard and/or if IRI'S contained an inhal ation reference concentration
or ingestion reference dose for the conmpound. Since 2001, EPA has
conducted an extensive review of the
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literature to produce a |list of the conmpounds identified in the exhaust
or evaporative em ssions fromonroad and nonroad equi pnent, using
baseline as well as alternative fuels (e.g., biodiesel, conpressed
natural gas). This list, the Master List of Conpounds Emtted by Mbile
Sources ( "Master List''), currently includes approximately 1,000
conmpounds. It is available in the public docket for this rule and on
the web (http://ww. epa.gov/otag/toxics.htn). Table I11.B-1 lists those

conmpounds fromthe Master List that currently neet those 2001 MSAT
criteria, based on the current IR S.

Table I'l11.B-1 identifies all of the conpounds fromthe Master List
that are present in IRRS with (a) a cancer hazard identification of
known, probable, or possible human carci nogens (under the 1986 EPA
cancer guidelines) or carcinogenic to humans, likely to be carcinogenic
to humans, or suggestive evidence of carcinogenic potential (under the
2005 EPA cancer guidelines); and/or (b) an inhalation reference
concentration or an ingestion reference dose. Although all these
conmpounds have been detected in em ssions from nobile sources, many are
emtted in trace anpunts and data are not adequate to devel op an
i nventory. Those conpounds for which we have devel oped an eni ssi ons
inventory are summarized in Table IV.C 2. There are several conpounds
for which IRIS assessnents are underway and therefore are not included
in Table I'l11.B-1. These conpounds are: Cerium copper, ethanol, ethyl
tertiary butyl ether (ETBE), platinum propional dehyde, and 2,2, 4-
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tri met hyl pent ane.

The fact that a conpound is listed in Table I11.B-1 does not inply
arisk to public health or welfare at current levels, or that it is
appropriate to adopt controls to limt the em ssions of such a conpound
frommotor vehicles or their fuels. In conducting any such further
eval uation, pursuant to sections 202(a) or 211(c) of the Act, EPA would
consi der whether em ssions of the conpound from notor vehicles cause or
contribute to air pollution which may reasonably be anticipated to
endanger public health or welfare.

Table I11.B-1.--Conpounds Emtted by Mobile Sources That Are Listed in
| RI S*
1,1,1,2-Tetrafluoroethane... Cadmum............ Manganese.
1,1, 1-Trichloroethane....... Carbon disulfide.... Mercury, elenental.
1,1-Biphenyl................ Carbon tetrachloride Methanol.
1,2-Di bronoethane........... Chlorine............ Met hyl chl ori de.
1, 2-Di chl orobenzene......... Chl or obenzene. ... ... Met hyl et hyl ketone
( MEK)
1,3-Butadiene............... Chloroform......... Met hyl i sobutyl
ket one (M BK).
2,4-Dinitrophenol ........... ChromumlIIl........ Met hyl tert-butyl
et her (MIBE).
2- Met hyl naphthalene......... ChromumVI......... Mol ybdenum
2-Methyl phenol .............. Chrysene............ Napht hal ene.
4- Met hyl phenol . ............. Cr ot onal dehyde. .. ... Ni ckel .
Acenaphthene................ Curene (i sopropyl Nitrate.
benzene) .
Acetal dehyde. . .............. Cycl ohexane. ........ N-
Ni t rosodi et hyl am ne
Acetone..................... Cycl ohexanone. ... ... N-
Ni t r osodi net hyl ami n
e.
Acet ophenone. ............... D (2- N-Ni troso-di - n-
et hyl hexyl ) pht hal at but yl am ne.
e.
Acrolein (2-propenal)....... D benz[a, hlanthracen N-Nitrosodi-N
e. propyl am ne.
Anmonia. . ... D butyl phthalate... N
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Ni trosopyrrolidine.

Anthracene.................. Di chl or onet hane. . . .. Pent achl or ophenol
Antimony. ................... D esel PM and Di esel Phenol.

exhaust organic

gases.
Arsenic, inorganic.......... Di et hyl phthalate... Phosphorus.
Bari um and conpounds........ Et hyl benzene. .. ... .. Pht hal i ¢ anhydri de.
Benz[ a] ant hracene........... Et hyl ene gl ycol Pyr ene.

nonobut yl et her.
Benzal dehyde. ... ............ Fl uorant hene........ Sel eni um and

compounds.

Benzene. .. ..... ... ... ... ... Fluorene............ Silver.
Benzo[ a] pyrene (BaP)........ For mal dehyde. .. ... .. Strontium
Benzo[ b] fl uoranthene........ Furfural ............ Styrene.
Benzo[ k] fl uoranthene........ Hexachl or odi benzo-p- Tetrachl or oet hyl ene.

di oxin, mxture
(di oxi n/furans).

Benzoic acid................ n-Hexane............ Tol uene.
Beryl | i um and conmpounds. . ... Hydrogen cyanide.... Trichlorofluoronetha
ne.
Boron (Boron and Borates Hydrogen sul fide.... Vanadi um
only).
Brononethane. . .............. | ndeno[ 1, 2, 3- Xyl enes.
cd] pyr ene.
Butyl benzyl phthalate...... Lead and conpounds Zinc and conpounds.

(i norganic).
* Conpounds listed in IRIS as known, probable, or possible human
carci nogens and/or pollutants for which the Agency has cal cul ated a
reference concentration or reference dose.

C. Wiich Mbil e Source Em ssions Pose the Greatest Health Ri sk at
Current Level s?

The 1999 National -Scale Air Toxics Assessnment (NATA) provides sone
per spective on which nobile source em ssions pose the greatest risk at
current estimted anmbient |evels.\8\ W also conducted a national -scal e
assessnent for future years, which is discussed nore fully in section
IV of this preanble and Chapters 2 and 3 of the RIA Qur understandi ng
of what em ssions pose the greatest risk will evolve over tine, based
on our understanding of the anbient |evels and health effects
associ ated with the conpounds. \ 9\
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\8\ It is, of course, not necessary for EPA to show that a
conmpound is a national or regional risk driver to showthat its
em ssion fromnotor vehicles may reasonably cause or contribute to
endangernent of public health or welfare. A show ng that notor
vehi cl es contribute sonme non-trivial percentage of the inventory of
a compound known to be associated with adverse health effects woul d
normal ly be sufficient. Cf. Bluewater Network v. EPA, 370 F. 3d 1
15 (D.C. Gir. 2004).

\9\ The di scussion here considers risks other than those
attributed to anmbient levels of criteria pollutants.

1. National and Regional Ri sk Drivers in 1999 National -Scale Air Toxics
Assessnent

The 1999 NATA eval uates 177 hazardous air pollutants currently
| isted under CAA section 112(b), as well as
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di esel PM\ 10\ NATA is described in greater detail in Chapters 2 and 3
of the Regulatory Inpact Analysis for this proposed rule. Additiona

i nformati on can al so be obtained fromthe NATA website
(http://ww. epa. gov/ttn/atw natal999

). Based on the assessnent of inhalation

exposures associ ated with outdoor sources of these hazardous air
pol l utants, NATA has identified cancer and noncancer risk drivers on a

nati onal and regional scale (Table Il1.C1). A cancer risk driver on a
national scale is a hazardous air pollutant for which at |east 25
mllion people are exposed to risk greater than ten in one mllion.

Benzene is the only conpound identified in the 1999 NATA as a nationa
cancer risk driver. A cancer risk driver on a regional scale is a
hazardous air pollutant for which at |east one mllion people are
exposed to risk greater than ten in one mllion or at |east 10,000
peopl e are exposed to risk greater than 100 in one mllion. Twelve
conmpounds (or groups of conpounds in the case of POM were identified
as regional cancer risk drivers. The 1999 NATA concl udes that diesel
particulate matter is anong the substances that pose the greatest
relative risk, although the cancer risk cannot be quantifi ed.
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\ 10\ NATA does not include a quantitative estimate of cancer
risk for diesel particulate matter and di esel exhaust organi c gases.

A noncancer risk driver at the national scale is a hazardous air
pol lutant for which at least 25 mllion people are exposed at a
concentration greater than the inhalation reference concentration. The
RFCis an estimate (with uncertainty spanni ng perhaps an order of
magni tude) of a daily exposure to the human popul ati on (including
sensitive subgroups) that is likely to be without appreciable risk of
del eterious effects during a lifetime. Acrolein is the only conpound
identified in the 1999 NATA as a national noncancer risk driver. A
noncancer risk driver on a regional scale is defined as a hazardous air
pol lutant for which at |east 10,000 people are exposed to an anbient
concentration greater than the inhalation reference concentration.
Si xt een regional -scal e noncancer risk drivers were identified in the
1999 NATA (see Table I11.C1.).

Table I11.C 1.--National and Regi onal Cancer and Noncancer Ri sk Drivers
in 1999 NATA

Cancer \ 1\ Noncancer
National drivers \2\...................... Nati onal drivers \4\
Benzene. . ... ... .. Acrol ein
Regional drivers \3\...................... Regi onal drivers \5\
Arsenic CONMpouNdS. .. ...t Ant i nony
Benzidine........ ... .. . . . .. .. Arseni ¢ conpounds
1,3-Butadiene......... .. .. ... ... 1, 3- But adi ene
Cadm um conmpounds. . ........ .. . Cadm um conpounds
Carbon tetrachloride...................... Chl ori ne
ChromumVI. ... ... . Chrom um VI
Coke oven. . ....... .. D esel PM
Ethylene oxide............. ... .. .. .. ...... For mal dehyde
Hydrazine. ... ... ... .. . . . . .. Hexanet hyl ene 1-6-

di i socyanate

Naphthalene.......... ... ... .. .. ... .. ..... Hydr azi ne
Perchl oroethylene......................... Hydrochl oric acid
Pol ycyclic organic matter................. Mal ei ¢ anhydri de

Manganese conpounds
Ni ckel conpounds
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2, 4-Tol uene diisocyanate
Tri et hyl am ne
\1\ The l|ist of cancer risk drivers does not include diesel particulate
matter. However, the 1999 NATA concluded that it was one of the
pol lutants that posed the greatest relative cancer risk.

\2\ At least 25 mllion people exposed to risk >10 in 1 mllion

\3\ At least 1 mllion people exposed to risk >10 in 1 mllion or at
| east 10, 000 peopl e exposed to risk >100 in 1 mllion

\4\ At least 25 mllion people exposed to a hazard quotient > 1.0.

\5\ At |east 10,000 people exposed to a hazard quotient > 1.
2. 1999 NATA Risk Drivers with Significant Mbile Source Contribution

Anmong the national and regional -scal e cancer and noncancer ri sk

drivers identified in the 1999 NATA, seven compounds have significant
contributions from nobile sources: benzene, 1, 3-butadiene,
f or mal dehyde, acrol ein, polycyclic organic matter (POM, naphthal ene,
and di esel particulate matter and di esel exhaust organic gases (Table
I11.C2.). For exanple, nobile sources contribute 68% of the nationa
benzene inventory, with 49% from on-road sources and 19% from nonroad
sour ces.

Table 111.C2.--Mbile Source Contribution to 1999 NATA Ri sk Drivers
Per cent Per cent
contribution contribution
1999 NATA risk drivers fromall from on-road
nobi |l e sources nobile sources
(percent) (percent)
Benzene. ... ... ... e 68 49
1,3-Butadiene........... ..., 58 41
Formal dehyde. . ......... ... ... ... ........ 47 27
Acrolein...... ... . .. . . . e 25 14
Pol ycyclic organic matter *............. 6 3
Naphthalene............ ... .. .. .......... 27 21
D esel PM and Diesel exhaust organic 100 38
JASES. o ittt

* This POMinventory includes the 15 POM conmpounds:
benzo[ b] f | uor ant hene, benz[ a] ant hracene, indeno(1, 2, 3-c, d) pyrene,
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benzo[ k] f | uorant hene, chrysene, benzo[ a] pyrene, dibenz(a, h)anthracene,
ant hracene, pyrene, benzo(g, h,i)perylene, fluoranthene,
acenapht hyl ene, phenant hrene, fluorene, and acenapht hene.
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D. What Are the Health Effects of Air Toxics?

1. Overview of Potential Cancer and Noncancer Health Effects

Air toxics can cause a variety of cancer and noncancer health
effects. A nunber of the nobile source air toxic pollutants descri bed
in section Il are known or |ikely to pose a cancer hazard in humans.
Many of these compounds al so cause adverse noncancer health effects
resulting fromchronic,\11\ subchronic,\12\ or acute \13\ inhal ation
exposures. These include neurol ogi cal, cardiovascular, liver, kidney,
and respiratory effects as well as effects on the i mmune and
reproductive systens. Section Il11.D.2 discusses the health effects of
air toxic conpounds listed in Table 111.C 2, as well as acetal dehyde.
The conpounds in Table I11.C2 were all identified as national and
regi onal -scal e cancer and noncancer risk drivers in the 1999 Nati onal -
Scal e Air Toxics Assessnent (NATA), and have significant inventory
contributions from nobile sources. Acetal dehyde is included because it
is a likely human carcinogen, has a significant inventory contribution
fromnobile sources, and was identified as a risk driver in the 1996
NATA. We are also including diesel particulate matter and diesel
exhaust organic gases in this discussion. A though 1999 NATA did not
quantify cancer risks associated with exposure to this pollutant, EPA
has concl uded that diesel exhaust ranks with the other substances that
the national -scal e assessnent suggests pose the greatest relative
risk.\ 14\

\' 11\ Chronic exposure is defined in the glossary of the
Integrated Risk Information (I R'S) database (http://ww.epa.gov/iris) as

repeat ed exposure by the oral, dermal, or inhalation route for nore
than approximately 10 of the life span in humans (nore than
approxi mately 90 days to 2 years in typically used |aboratory ani nal
speci es).

\12\ Defined in the I RIS dat abase as exposure to a substance
spanni ng approximately 10 of the lifetinme of an organi sm
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\13\ Defined in the IR S dat abase as exposure by the oral,

dernmal, or inhalation route for 24 hours or | ess.
\14\ http://ww. epa. gov/ttn/atw nat al999.

~

I nhal ation cancer risks are usually estimated by EPA as "~ “unit
risks,'' which represent the excess lifetime cancer risk estimated to
result from continuous exposure to an agent at a concentration of 1
[mu]g/ M3\ in air. Some air toxics are known to be carcinogenic in
animal s but lack data in humans. These have been assuned to be hunman
carci nogens. Al so, relationshi ps between exposure and probability of
cancer are assuned to be linear. In addition, these unit risks are
typi cal ly upper bound estimates. Upper bound estimtes are nore likely
to overestimate than underestimate risk. Wiere there are strong
epi dem ol ogi cal data, a maximum likelihood (M.E) estinmate nmay be
devel oped. An MLE is a best scientific estinmate of risk. The benzene
unit risk is an MLE. A discussion of the confidence in a quantitative
cancer risk estimate is provided in the IRIS file for each conpound.
The di scussion of the confidence in the cancer risk estimate includes
an assessnent of the source of the data (hunman or aninal),
uncertainties in dose estinmates, choice of the nodel used to fit the
exposure and response data and how uncertainties and potenti al
conf ounders are handl ed.

Pot ential noncancer chronic inhalation health risks are quantified
usi ng reference concentrations (RfCs) and noncancer chronic ingestion
health risks are quantified using reference doses (RfiDs). The RFC is an
estimate (with uncertainty spanni ng perhaps an order of nagnitude) of a
dai |y exposure to the human popul ation (including sensitive subgroups)
that is |likely to be wi thout appreciable risk of deleterious effects
during a lifetime. Sources of uncertainty in the devel opnent of the
Rf Cs and RfDs include intraspecies extrapolation (aninmal to human) and
i nt erspeci es extrapol ati on (average human to sensitive human).
Addi ti onal sources of uncertainty can be using a | owest observed
adverse effect level in place of a no observed adverse effect |evel,
and ot her data deficiencies. A statenent regarding the confidence in
the RFC and/or RID is devel oped to reflect the confidence in the
principal study or studies on which the RFC or RfFD are based and the
confidence in the underlying database. Factors that affect the
confidence in the principal study include how well the study was
desi gned, conducted and reported. Factors that affect the confidence in
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the database include an assessnent of the availability of information
regarding identification of the critical effect, potentially
suscepti bl e popul ati ons and exposure scenari os relevant to assessnent
of risk.

The RFC may be used to estinmate a hazard quotient, which is the
envi ronnent al exposure to a substance divided by its RRC. A hazard
quotient greater than one indicates adverse health effects are
possi bl e. The hazard quotient cannot be translated to a probability
that adverse health effects will occur, and is unlikely to be
proportional to risk. It is especially inportant to note that a hazard
quoti ent exceedi ng one does not necessarily nean that adverse effects
will occur. In NATA, hazard quotients for different respiratory
irritants were also conbined into a hazard index (H'). A hazard index
is the sumof hazard quotients for substances that affect the sane
target organ or organ system Because different pollutants nmay cause
simlar adverse health effects, it is often appropriate to conbine
hazard quotients associated with different substances. However, the H
is only an approximtion of a conbined effect because substances may
affect a target organ in different ways.

2. Health Effects of Key MSATs
a. Benzene

The EPA's I RIS database |ists benzene, an aromatic hydrocarbon, as
a known human carci nogen (causing | eukem a) by all routes of
exposure.\ 15\ A nunber of adverse noncancer health effects including
bl ood di sorders and i munotoxicity have al so been associated with | ong-
term occupati onal exposure to benzene.

\15\ U. S. EPA (2000). Integrated Ri sk Information SystemFile
for Benzene. This material is available electronically at
http://ww. epa. gov/iris/subst/0276. ht m

I nhal ation is the major source of human exposure to benzene in the
occupational and non-occupational setting. Long-terminhal ation
occupational exposure to benzene has been shown to cause cancer of the
henmat opoetic (blood cell) systemin adults. Anbng these are acute
nonl ynphocytic | eukemi a \ 16\ and chronic | ynphocytic
| eukemi a. 17 18
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Leukem as, |ynphonas, and ot her tunor types have been observed in
experinmental animals exposed to benzene by inhalation or oral

adm ni stration. Exposure to benzene and/or its nmetabolites has al so
been |inked wth chronmosomal changes in humans and ani mal s

19 20 and increased proliferation of nouse bone marrow

cells.21 22

\16\ Leukemi a is a blood disease in which the white blood cells
are abnormal in type or nunber. Leukemi a nay be divided into
nonl ynphocyti c (granul ocytic) |eukem as and | ynphocytic | eukem as.
Nonl ynphocytic | eukemi a generally involves the types of white bl ood
cells (leukocytes) that are involved in engulfing, killing, and
di gesting bacteria and ot her parasites (phagocytosis) as well as
rel easing chemcals involved in allergic and i mune responses. This
type of |eukem a may al so involve erythroblastic cell types
(immature red blood cells). Lynphocytic | eukem a involves the
| ynphocyte type of white blood cells that are responsible for the
i mmune responses. Both nonl ynphocytic and | ynphocytic | eukem a may,
in turn, be separated into acute (rapid and fatal) and chronic
(lingering, lasting) forns. For exanple; in acute nyeloid | eukem a
there is dimnished production of normal red blood cells
(erythrocytes), granul ocytes, and platelets (control clotting),
which | eads to death by anem a, infection, or henorrhage. These
events can be rapid. In chronic nyeloid | eukema (CM.) the | eukemc
cells retain the ability to differentiate (i.e., be responsive to
stimulatory factors) and performfunction; later there is a | oss of
the ability to respond.

\17\ U. S. EPA (1985) Environmental Protection Agency, Interim
gquantitative cancer unit risk estimtes due to inhalation of
benzene, prepared by the Ofice of Health and Environnent al
Assessnent, Carci nogen Assessnment Group, Washington, DC, for the
Ofice of Alr Quality Planning and Standards, Washi ngton, DC, 1985.

\18\ U. S. EPA (1993). Mdtor Vehicle-Related Air Toxics Study.
Ofice of Mobile Sources, Ann Arbor, M. http://ww.epa .gov/otaq/

regs/toxics /tox--archive. htm
\19\ International Agency for Research on Cancer (l1ARC) (1982)
I ARC nonogr aphs on the eval uati on of carcinogenic risk of chemcals
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to humans, Vol une 29, Sone industrial chem cals and dyestuffs,
I nternational Agency for Research on Cancer, Wrld Health
Organi zation, Lyon, France, p. 345-389.
\20\ U. S. EPA (1998) Environnental Protection Agency,
Carci nogeni c Effects of Benzene: An Update, National Center for
Envi ronment al Assessnent, Washi ngton, DC. EPA600- P-97-001F. http://ww. epa. gov

/ ncepi hon! Cat al og / EPA600P97001F. ht m .

\21\ Irons, RD., WS. Stillmn, D.B. Col agi ovanni, and V. A
Henry (1992) Synergistic action of the benzene netabolite
hydr oqui none on nyel opoietic stinmulating activity of granul ocyte/
macr ophage col ony-stimulating factor in vitro, Proc. Natl. Acad.
Sci . 89:3691- 3695.

\22\ U. S. EPA (1998) Environnental Protection Agency,
Carci nogenic Effects of Benzene: An Update, National Center for
Envi ronnment al Assessnent, Washi ngton, DC. EPA600- P-97-001F
htt p: //ww. epa. gov/ ncepi hom Cat al og/ EPA600P97001F. ht i

The | atest assessnment by EPA pl aces the excess risk of devel opi ng
acut e nonl ynphocytic | eukem a frominhal ati on exposure to benzene at
2.2 x 10-\6\ to 7.8 x 10-\6\ per [nmu]lg/ m3\. In
ot her words, there is a risk of about two to eight excess | eukem a
cases in one mllion people exposed to 1 [rmu]g/ M 3\ of benzene over a
lifetime.\23\ This range of unit risks are the MEs cal cul ated from
di fferent exposure assunptions and dose-response nodels that are |inear
at | ow doses. At present, the true cancer risk from exposure to benzene
cannot be ascertai ned, even though dose-response data are used in the
guantitative cancer risk analysis, because of uncertainties in the |ow
dose exposure scenari os and | ack of clear understanding of the node of
action. A range of estimates of risk is recomended, each having equa
scientific plausibility. There are confidence intervals associated with
the MLE range that reflect randomvariation of the observed data. For
the upper end of the MLE range, the 5th and 95th percentile values are
about a factor of 5 | ower and higher than the best fit value. The upper
end of the M.E range was used in NATA

\23\ U S. EPA (1998). Environnmental Protection Agency,
Carci nogenic Effects of Benzene: An Update, National Center for
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Envi ronnment al Assessnent, Washi ngton, DC. EPA600- P-97-001F
http://ww. epa. gov/ ncepi honl Cat al og/ EPA600P97001F. ht ni

It should be noted that not enough information is known to
determ ne the sl ope of the dose-response curve at environnental |evels
of exposure and to provide a sound scientific basis to choose any
particul ar extrapol ati on/ exposure nodel to estinmate human cancer ri sk
at | ow doses. EPA risk assessnent guidelines suggest using an
assunption of linearity of dose response when (1) there is an absence
of sufficient information on nodes of action or (2) the nbde of action
i nformati on indicates that the dose-response curve at |ow dose is or is
expected to be linear.\24\ Since the node of action for benzene
carcinogenicity is unknown, the current cancer unit risk estimate
assunes linearity of the | ow dose response. Data that were considered
by EPA in its carcinogenic update suggested that the dose-response
rel ati onship at doses bel ow those exam ned in the studies reviewed in
EPA' s nbost recent benzene assessnent may be supralinear. They support
the inference that cancer risks are as high or are higher than the
estimates provided in the existing EPA assessnent.\25\ Data di scussed
in the EPA I RIS assessnent suggest that genetic abnormalities occur at
| ow exposure in humans, and the formation of toxic netabolites plateaus
above 25 ppm (80,000 [rmu]g/n?).\26\ Mre recent data on
benzene adducts in humans, published after the nost recent IRI'S
assessnment, suggest that the enzynes involved in benzene netabolism
start to saturate at exposure levels as low as 1 ppm\27\ Because there
is atransition fromlinear to saturable netabolismbelow 1 ppm the
assunption of |ow dose linearity extrapolated from nuch higher
exposures could lead to substantial underestimation of |eukem a risks.
This is consistent with recent epidem ol ogi cal data which al so suggest
a supral i near exposure-response relationship and which [ extend]
evi dence for hemat opoi etic cancer risks to |levels substantially | ower
than had previously been established.'' 28 29 These data are
fromthe | argest cohort study done to date with individual worker
exposure estimtes. However, these data have not yet been formally
eval uated by EPA as part of the IRIS review process, and it is not
cl ear whet her these data provide sufficient evidence to reject a |inear
dose-response curve. A better understanding of the biol ogical mechani sm
of benzene-induced | eukem a i s needed.
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\'24\ U. S. EPA (2005) Cuidelines for Carcinogen Ri sk Assessnent.
Report No. EPA/ 630/ P-03/001F
http://cfpub. epa. gov/ nceal/raf/recordi spl ay. cf nPdei d=116283

\25\ U. S. EPA (1998) Carcinogenic Effects of Benzene: An Update.
EPA/ 600/ P- 97/ 001F

\26\ Rothman, N, Li, G.; Doseneci, M et al. (1996)
Hermat ot oxi ci ty among Chi nese workers heavily exposed to benzene. Am
J. Indust. Med. 29:236-246.

\ 27\ Rappaport, S.M; Wiidyanatha, S.; Q, Q; Shore, R ; Jin,
X.; Cohen, B.; Chen, L.; Mlikian, A ; Li, G; Yin, S.; Yan, H ; Xu,
B.. Mu, R; Li, Y.; Zhang, X ; and Li, K (2002) Al bum n adducts of
benzene oxi de and 1, 4-benzoqui none as neasures of human benzene
met abol i sm Cancer Research 62: 1330- 1337.

\28\ Hayes, R B.; Yin, S.; Doseneci, M; Li, G; Wchol der, S.
Travis, L.B.; Li, C; Rothman, N.; Hoover, R N ; and Linet, MS.
(1997) Benzene and the dose-rel ated incidence of henmatol ogic
neoplasns in China. J. Nat. Cancer Inst. 89:1065-1071.

\ 29\ Hayes, R B.; Songnian, Y.; Doseneci, M; and Linet, M
(2001) Benzene and | ynphohenat opoi etic malignancies in humans. Am
J. Indust. Med. 40:117-126.

Chil dren may represent a subpopul ation at increased risk from
benzene exposure, due to factors that could increase their
susceptibility. Children may have a higher unit body wei ght exposure
because of their heightened activity patterns which can increase their
exposures, as well as different ventilation tidal volunes and
frequencies, factors that influence uptake. This could entail a greater
risk of |Ieukemia and other toxic effects to children if they are
exposed to benzene at simlar levels as adults. There is limted
information fromtwo studies regarding an increased risk to children
whose parents have been occupationally exposed to
benzene. 30 31 Data from ani mal studi es have shown benzene
exposures result in danmage to the hematopoietic (blood cell formation)
system during devel opnent . 32 33 34 Al so, key changes rel ated
to the devel opnment of chil dhood | eukem a occur in the devel opi ng
fetus.\35\ Several studies have reported that genetic changes rel ated
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to eventual |eukem a devel opnent occur before birth. For exanple, there
is one study of genetic changes in twins who developed T cell |eukem a
at 9 years of

[[ Page 15817]]

age.\ 36\ An associ ation between traffic volune, residential proximty
to busy roads and occurrence of chil dhood | eukem a has al so been
identified in some studies, although sone studies show no association

\30\ Shu, X.O; Go, Y.T.; Brinton, L.A; et al. (1988) A
popul ati on-based case-control study of childhood | eukem a in
Shanghai . Cancer 62: 635-644.

\31\ McKinney, P.A ; Alexander, F.E; Cartwight, RA ; et al.
(1991) Parental occupations of children with | eukem a in west
Cunbria, north Hunmberside, and Gateshead, Br. Med. J. 302: 681-686.

\32\ Keller, KA; Snyder, CA. (1986) M ce exposed in utero to | ow
concentrations of benzene exhibit enduring changes in their col ony
form ng hematopoietic cells. Toxicology 42:171-181.

\33\ Keller, KA, Snyder, CA. (1988) Mce exposed in utero to 20
ppm benzene exhibit altered nunbers of recognizabl e hematopoietic
cells up to seven weeks after exposure. Fundam Appl. Toxicol.

10: 224- 232.

\34\ Corti, M Snyder, CA. (1996) Influences of gender
devel opnent, pregnancy and et hanol consunption on the hematotoxicity
of inhaled 10 ppm benzene. Arch. Toxicol. 70:209-217.

\35\ U. S. EPA (2002). Toxicol ogi cal Review of Benzene
(Noncancer Effects). National Center for Environnmental Assessnent,
Washi ngton, DC. Report No. EPA/635/R-02/001F. http://ww.epa.gov/iris/toxreviews/0276-

tr
[1] . pdf.

\36\ Ford, AM Ponbo-de-diveira, M5, MCarthy, KP; MacLean, JM
Carrico, KC Vincent, RF, Geaves, M (1997) Monocl onal origin of
concordant T-cell malignancy in identical twins. Blood 89:281-285.

A nunber of adverse noncancer health effects, including blood
di sorders such as prel eukem a and apl astic anem a, have al so been
associ ated with | ong-term exposure to benzene. 37 38 Peopl e
with | ong-term occupational exposure to benzene have experienced
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harnful effects on the blood-formng tissues, especially in bone
marrow. These effects can disrupt normal bl ood production and suppress
the production of inportant bl ood conponents, such as red and white

bl ood cells and bl ood platelets, leading to anem a (a reduction in the
nunber of red blood cells), |eukopenia (a reduction in the nunber of
white blood cells), or thronbocytopenia (a reduction in the nunber of
bl ood pl atel ets, thus reducing the ability of blood to clot). Chronic
i nhal ati on exposure to benzene in humans and animals results in

pancyt openi a,\ 39\ a condition characterized by decreased nunbers of
circulating erythrocytes (red blood cells), |eukocytes (white bl ood
cells), and thronbocytes (blood platelets).40 41 |ndividuals

t hat devel op pancytopenia and have conti nued exposure to benzene may
devel op apl astic anem a, whereas others exhibit both pancytopenia and
bone marrow hyperpl asia (excessive cell formation), a condition that
may indicate a prel eukenic state.42 43 The nost sensitive

noncancer effect observed in humans, based on current data, is the
depressi on of the absolute | ynphocyte count in blood. 44 45

\37\ Aksoy, M (1989) Hematotoxicity and carcinogenicity of
benzene. Environ. Health Perspect. 82:193-197.

\38\ Coldstein, B.D. (1988) Benzene toxicity. COccupationa
nmedi cine. State of the Art Reviews 3: 541-554.

\'39\ Pancytopenia is the reduction in the nunber of all three
maj or types of blood cells (erythrocytes, or red blood cells,

t hronbocytes, or platelets, and | eukocytes, or white blood cells).
In adults, all three najor types of blood cells are produced in the
bone marrow of the vertebra, sternum ribs, and pelvis. The bone
marrow contains immture cells, known as nultipotent nmyel oid stem
cells, that later differentiate into the various mature bl ood cells.
Pancytopenia results froma reduction in the ability of the red bone
marrow to produce adequate nunbers of these mature bl ood cells.

\ 40\ Aksoy, M (1991) Hematotoxicity, |eukenpgenicity and
carcinogenicity of chronic exposure to benzene. In: Arinc, E. ;
Schenkman, J.B.; Hodgson, E., Eds. Ml ecul ar Aspects of
Monooxygenases and Bi oactivation of Toxic Conpounds. New YorKk:

Pl enum Press, pp. 415-434.

\41\ Coldstein, B.D. (1988) Benzene toxicity. QOccupationa
medi cine. State of the Art Reviews 3: 541-554.

\ 42\ Aksoy, M, S. Erdem and G Dincol. (1974) Leukemi a in
shoe-wor kers exposed chronically to benzene. Bl ood 44: 837.
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\43\ Aksoy, M and K Erdem (1978) A follow up study on the
nortality and the devel opment of |eukem a in 44 pancytopenic
patients associated with | ong-term exposure to benzene. Bl ood 52:
285-292.

\' 44\ Rothman, N., GL. Li, M Doseneci, WE. Bechtold, GE
Marti, Y.Z Wang, M Linet, L.Q Xi, W Lu, MT. Smth, N Titenko-
Hol I and, L.P. Zhang, W Blot, S.N Yin, and R B. Hayes (1996)
Hemat ot oxi city anmong Chi nese workers heavily exposed to benzene. Am
J. Ind. Med. 29: 236-246.

\ 45\ EPA 2005 " "Full IRIS Summary for Benzene (CASRN 71-43-2)'
Envi ronnmental Protection Agency, Integrated Ri sk Information System
(IRIS), Ofice of Health and Environnental Assessnment, Environnmenta
Criteria and Assessnent O fice, Cncinnati, OH http://ww.epa.gov/iris/subst/0276. htm

EPA' s inhal ation reference concentration (RfFC) for benzene is 30
[ mu] g/ m®, based on suppressed absol ute | ynphocyte counts as
seen in humans under occupational exposure conditions. The overal
confidence in this RFCis nmedium Since developnment of this RFC, there
have appeared human reports of benzene's hematotoxic effects in the
literature that provides data suggesting a wi de range of hematol ogi ca
endpoi nts that are affected at occupati onal exposures of less than 5
ppm (about 16 ng/n?) \46\ and even at air levels of 1 ppm
(about 3 ng/ m) or |ess anpng genetically susceptible
popul ati ons.\ 47\ One recent study found benzene netabolites in nouse
liver and bone marrow at environnental doses, indicating that even
concentrations in urban air can elicit a biochem cal response in
rodents that indicates toxicity.\48\ EPA has not formally eval uated
these recent studies as part of the IRIS review process to determ ne
whet her or not they will lead to a change in the current RFC. EPA does
not currently have an acute reference concentration for benzene. The
Agency for Toxic Substances and Di sease Registry Mninmal Risk Level for
acute exposure to benzene is 160 [nu]g/n? for 1-14 days
exposure.

\46\ Qu, Q, R Shore, G Li, X Jin, L.C. Chen, B. Cohen, et
al . (2002). Hematol ogi cal changes anong Chi nese workers with a broad
range of benzene exposures. Am J. Industr. Med. 42: 275-285.
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\47\ Lan, Qng, Zhang, L., Li, G, Verneulen, R, et al. (2004).
Hemat otoxically in Wrkers Exposed to Low Levels of Benzene. Science
306: 1774-1776.

\48\ Turtletaub, KW and Mani, C (2003). Benzene netabolismin
rodents at doses relevant to human exposure from Urban Air. Res Rep
Health Effect Inst 113.

b. 1, 3-But adi ene

EPA has characterized 1, 3-but adi ene, a hydrocarbon, as a
| eukenpgen, carcinogenic to humans by inhal ation. 49 50 The
speci fic mechani snms of 1, 3-butadi ene-i nduced carci nogenesi s are
unknown; however, it is virtually certain that the carcinogenic effects
are medi ated by genotoxic netabolites of 1,3-butadiene. Aninmal data
suggest that fermal es may be nore sensitive than nmales for cancer
effects; nevertheless, there are insufficient data fromwhich to draw
any conclusions on potentially sensitive subpopul ati ons. The upper
bound cancer unit risk estimate is 0.08 per ppmor 3x10-°
per [nmu] g/ nd (based primarily on |linear nodeling and
extrapol ati on of human data). In other words, it is estimated that
approxi mately 30 persons in one mllion exposed to 1 [nu]g/
m? of 1, 3-butadi ene continuously for their lifetine would
devel op cancer as a result of this exposure. The human i ncrenent al
l[ifetime unit cancer risk estinmate is based on extrapol ation from
| eukem as observed in an occupational epidem ologic study.\51\ This
estimate includes a two-fold adjustnent to the epi dem ol ogi c-based unit
cancer risk applied to reflect evidence fromthe rodent bioassays
suggesting that the epidem ol ogi c-based estinmate (from mal es) may
underestimate total cancer risk from 1, 3-butadi ene exposure in the
general popul ation, particularly for breast cancer in fenales.
Confidence in the excess cancer risk estinmate of 0.08 per ppmis
noder at e.

\49\ U S. EPA (2002). Health Assessnent of 1, 3-Butadiene.
O fice of Research and Devel opnent, National Center for
Envi ronnment al Assessnent, Washington O fice, Washington, DC. Report
No. EPAG600- P-98-001F. http://cfpub. epa.gov/nceal/ cfnmrecordisplay. cfnf?dei d=54499

\50\ U. S. EPA (1998). A Science Advisory Board Report: Review of
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the Health Ri sk Assessnent of 1, 3-Butadi ene. EPA- SAB- EHC- 98.

\ 51\ Del zell, E, N. Sathiakumar, M Macaluso, et al. (1995). A
foll owup study of synthetic rubber workers. Submitted to the
International Institute of Synthetic Rubber Producers. University of
Al abama at Bi rm ngham Cctober 2, 1995.

1, 3-But adi ene al so causes a variety of reproductive and
devel opnental effects in mce; no human data on these effects are
avai l abl e. The npst sensitive effect was ovarian atrophy observed in a
lifetime bioassay of female mce.\52\ Based on this critical effect and
the benchmark concentration nethodol ogy, an RFC was cal cul ated. This
RfC for chronic health effects is 0.9 ppb, or about 2 [nu]g/
m. Confidence in the inhalation REC is nmedi um

\ 52\ Bevan, C.; Stadler, J.C.; Elliot, GS.; et al. (1996)
Subchronic toxicity of 4-vinylcycl ohexene in rats and m ce by
i nhal ati on. Fundam Appl. Toxicol. 32:1-10.

c. Formal dehyde
Si nce 1987, EPA has classified formal dehyde, a hydrocarbon, as a
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probabl e human carci nogen based on evidence in humans and in rats,

m ce, hansters, and nonkeys.\53\ Recently rel eased research conducted
by the National Cancer Institute (NCI) found an increased risk of
nasopharyngeal cancer anmong workers exposed to

f or mal dehyde. 4 55 A recent National Institute of

Cccupational Safety and Health (NI OSH) study of garment workers al so
found increased risk of death due to | eukem a anbng workers exposed to
for mal dehyde.\ 56\ I n 2004, the working group of the International
Agency for Research on Cancer concl uded that fornmal dehyde is
carcinogenic to humans (Goup 1 classification), on the basis of
sufficient evidence in humans and sufficient evidence in experinental
ani mal s--a higher classification than previous | ARC evaluations. In
addi tion, the National Institute of Environnental Health Sciences
recently nom nated formal dehyde for reconsideration as a known human
carci nogen under the National Toxicology Program Since 1981 it has
been listed as a " “reasonably anticipated human carci nogen.'
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\53\ U S. EPA (1987). Assessnent of Health Risks to Garnent
Workers and Certain Home Residents from Exposure to Fornal dehyde,

O fice of Pesticides and Toxic Substances, April 1987.

\ 54\ Hauptmann, M ; Lubin, J. H; Stewart, P. A ; Hayes, R B.
Blair, A 2003. Mortality from | ynphohemat opoetic mali gnanci es anong
wor kers in formal dehyde industries. Journal of the National Cancer
Institute 95: 1615-1623.

\ 55\ Hauptmann, M ; Lubin, J. H; Stewart, P. A ; Hayes, R B.
Blair, A 2004. Mortality fromsolid cancers anong workers in
formal dehyde industries. American Journal of Epidem ology 159: 1117-
1130.

\56\ Pinkerton, L. E. 2004. Mortality anong a cohort of garnent
wor kers exposed to fornmal dehyde: an update. Occup. Environ. Med. 61:
193- 200.

In the past 15 years there has been substantial research on the
i nhal ati on dosinetry for formal dehyde in rodents and prinmates by the
ClIT Centers for Health Research, with a focus on use of rodent data
for refinenment of the quantitative cancer dose-response
assessment .57 58 59 CI I T's risk assessnent of formal dehyde
i ncor porated nechanistic and dosinetric information on formal dehyde.
The ri sk assessnment anal yzed carcinogenic risk frominhal ed
f or mal dehyde usi ng approaches that are consistent with EPA s draft
gui del ines for carcinogenic risk assessnent. In 2001, Environnent
Canada relied on this cancer dose-response assessment in their
assessnent of formal dehyde.\60\ I n 2004, EPA also relied on this cancer
unit risk estimate during the devel opnent of the plywod and conposite
wood products national em ssions standards for hazardous air pollutants
(NESHAPs) .\ 61\ In these rules, EPA concluded that the CIT work
represented the best avail able application of the avail abl e nechanistic
and dosinetric science on the dose-response for portal of entry cancers
due to formal dehyde exposures. EPA is reviewing the recent work cited
above fromthe NCI and NIOSH, as well as the analysis by the CIIT
Centers for Health Research and other studies, as part of a
reassessnment of the human hazard and dose-response associated with
f or mal dehyde.

\57\ Conolly, RB, JS Kinbell, D Janszen, PM Schl osser, D
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Kal i sak, J Preston, and FJ MIler. 2003. Biologically notivated
conmput ati onal nodel i ng of formal dehyde carcinogenicity in the F344
rat. Tox. Sci. 75: 432-447.

\58\ Conolly, RB, JS Kinbell, D Janszen, PM Schl osser, D
Kal i sak, J Preston, and FJ MIler. 2004. Human respiratory tract
cancer risks of inhaled formal dehyde: Dose-response predictions
derived from bi ol ogi cally-notivated conputati onal nodeling of a
conbi ned rodent and human dataset. Tox. Sci. 82: 279-296.

\59\ Chemical Industry Institute of Toxicology (CII1T). 1999.
For mal dehyde: Hazard characterizati on and dose-response assessnent
for carcinogenicity by the route of inhalation. CIIT, Septenber 28,
1999. Research Triangle Park, NC

\ 60\ Health Canada. 2001. Priority Substances List Assessnent
Report. Formal dehyde. Environnment Canada, Health Canada, February
2001.

\61\ U S. EPA. 2004. National Em ssion Standards for Hazardous
Air Pollutants for Plywod and Conposite Wod Products Manufacture:
Final Rule. (69 FR 45943, 7/30/04).

Noncancer effects of formal dehyde have been observed in humans and
several animal species and include irritation to eye, nose and throat
tissues in conjunction with increased nmucous secretions.

d. Acetal dehyde

Acet al dehyde, a hydrocarbon, is classified in EPA's | RIS dat abase
as a probabl e human carcinogen and is considered noderately toxic by
i nhal ati on.\ 62\ Based on nasal tunors in rodents, the upper confidence
limt estimate of a lifetine extra cancer risk from continuous
acet al dehyde exposure is about 2.2x10-\6\ per [nu]lg/m3\. In
other words, it is estimated that about 2 persons in one mllion
exposed to 1 [nmu] g/ m 3\ acetal dehyde continuously for their lifetinme
(70 years) woul d devel op cancer as a result of their exposure, although
the risk could be as |low as zero. In short-term (4 week) rat studies,
conmpound-r el at ed hi st opat hol ogi cal changes were observed only in the
respiratory system at various concentration |evels of
exposure. 63 64 Data fromthese studi es showi ng degeneration
of the olfactory epitheliumwere found to be sufficient for EPA to
devel op an RfC for acetal dehyde of 9 [rmu]g/ M 3\. Confidence in the
principal study is nmedium and confidence in the database is |ow, due to
the lack of chronic data establishing a no observed adverse effect
| evel and due to the lack of reproductive and devel opnental toxicity
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data. Therefore, there is Iow confidence in the RRC. The agency is
currently conducting a reassessnent of risk frominhal ati on exposure to
acet al dehyde.

\62\ U.S. EPA 1988. Integrated Ri sk Information System File of
Acet al dehyde. This material is available electronically at
http://ww. epa. gov/iris/subst/0290. ht m

\63\ Applenman, L. M, R A Wutersen, V. J. Feron, R N
Hoof tman, and W R F. Notten. (1986). Effects of the variable
versus fixed exposure levels on the toxicity of acetal dehyde in
rats. J. Appl. Toxicol. 6: 331-336.

\ 64\ Appleman, L.M, R A Wutersen, and V.J. Feron. (1982).
Inhal ation toxicity of acetal dehyde in rats. |. Acute and subacute
studi es. Toxicol ogy. 23: 293-297.

The primary acute effect of exposure to acetal dehyde vapors is
irritation of the eyes, skin, and respiratory tract.\65\ Sone
ast hmati cs have been shown to be a sensitive subpopulation to
decrements in functional expiratory volume (FEV1 test) and
bronchoconstriction upon acetal dehyde i nhal ati on.\ 66\

\65\ U S. EPA (1988). Integrated R sk Information SystemFile of
Acet al dehyde. This material is available electronically at
http://ww. epa. gov/iris/subst/0290. ht m

\66\ Myou, S.; Fujinura, M; N shi K ; Chka, T.; and Matsuda, T.
(1993) Aerosolized acetal dehyde i nduces hi stam ne-nedi at ed
bronchoconstriction in asthmatics. Am Rev. Respir.Dis.148(4 Pt 1):
940- 3.

e. Acrolein

Acrol ein, a hydrocarbon, is intensely irritating to humans when
i nhal ed, with acute exposure resulting in upper respiratory tract
irritation and congestion. The Agency has devel oped an RFC for acrolein
of 0.02 [mu]g/ M 3\.\67\ The overall confidence in the RFC assessnment is
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judged to be nmedium The Agency is also currently in the process of
conducti ng an assessnent of acute health effects for acrolein. EPA
determined in 2003 using the 1999 draft cancer guidelines that the
human carci nogeni c potential of acrolein could not be determ ned
because the avail abl e data were i nadequate. No information was
avai | abl e on the carcinogenic effects of acrolein in humans and the
ani mal data provi ded i nadequate evi dence of carcinogenicity.

\67\ U. S. Environnental Protection Agency (2003) Integrated R sk
Informati on System (IRI'S) on Acrolein. National Center for
Envi ronnment al Assessnent, O fice of Research and Devel opnent,
Washi ngton, D.C. 2003. This material is available electronically at
http://ww. epa. gov/iris/subst/0364. ht m

f. Polycyclic Oganic Matter (POV

POMis generally defined as a | arge class of organi c conpounds
whi ch have multiple benzene rings and a boiling point greater than 100
degrees Cel sius. Many of the conpounds included in the class of
conmpounds known as POM are cl assified by EPA as probabl e human
car ci nogens based on ani mal data. One
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of these conpounds, naphthal ene, is discussed separately bel ow

Pol ycyclic aromati c hydrocarbons (PAHs) are a chem cal subset of
POM |In particular, EPA frequently obtains data on 16 of these POM
conmpounds. Recent studies have found that maternal exposures to PAHs in
a popul ati on of pregnant wonen were associated with several adverse
birth outcones, including low birth weight and reduced | ength at
birth.\68\ These studies are discussed in the Regul atory | npact
Anal ysi s.

\68\ Perara, F.P.; Rauh, V.; Tsai, WY.; et al. (2002) Effect of
transpl acental exposure to environnental pollutants on birth
outcones in a nultiethnic popul ation. Environ Health Perspect. 111
201- 205.
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g. Napht hal ene

Napht hal ene is a PAH conpound consi sting of two benzene rings fused
together with two adjacent carbon atons conmon to both rings. In 2004,
EPA rel eased an external review draft (External Review Draft, IR'S
Reassessnent of the Inhalation Carcinogenicity of Naphthal ene, U S.
EPA. http://ww.epa.gov/iris) of a reassessment of the inhalation

carci nogenicity of naphthal ene.\69\ The draft reassessnent conpl eted
external peer review in 2004 by OGak Ridge Institute for Science and
Education.\ 70\ Based on external comments, additional analyses are
bei ng consi dered. California EPA has also released a new ri sk
assessnent for naphthalene with a cancer unit risk estimte of
3x10-\5\ per [mu]g/m3\.\71\ The California EPA val ue was

used in the 1999 NATA and in the anal yses done for this rule. In

addi tion, | ARC has reeval uated napht hal ene and re-classified it as
Group 2B: possibly carcinogenic to humans.\ 72\ The cancer data formthe
basis of an inhalation RFC of 3 [mu]g/m3\.\73\ A lowto medi um
confidence rating was given to this RIC, in part because it cannot be
said with certainty that this RFC will be protective for henolytic
anem a and cataracts, the nore well-known human effects from
napht hal ene exposure.

\69\ U S. EPA (2004) External Review Draft, |IR'S Reassessnent
of the Inhalation Carcinogenicity of Naphthal ene. http://ww.epa.gov/iris

\ 70\ Cak Ridge Institute for Science and Education. (2004)

Ext ernal Peer Review for the RIS Reassessnment of the Inhal ation
Carci nogeni city of Napht hal ene. August 2004.
http://cfpub2. epa. gov/ nceal/ cfnm recordi spl ay. cf n?dei d=86019

\71\ California EPA. (2004) Long Term Health Effects of Exposure

to Napht hal ene. O fice of Environmental Health Hazard Assessnent.
http://ww. oehha. ca. gov/air/toxi c_contam nant s/ draftnaphth. ht mn

\'72\ International Agency for Research on Cancer (1ARC). (2002)

Monogr aphs on the Eval uation of the Carcinogenic Ri sk of Chemcals
for Humans. Vol. 82. Lyon, France.
\ 73\ EPA 2005 " " Full IRI'S Summary for Napht hal ene (CASRN 91- 20-
3)'" Environnmental Protection Agency, Integrated R sk |Information
System (IRIS), Ofice of Health and Environnmental Assessnent,
Environnmental Criteria and Assessnent O fice, G ncinnati, OH
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http://ww. epa. gov/iris/subst/0436. ht m

h. Diesel Particulate Matter and Di esel Exhaust Organic Gases

In EPA's Diesel Health Assessnment Docunent (HAD),\74\ diesel
exhaust was classified as Iikely to be carcinogenic to humans by
i nhal ati on at environnmental exposures, in accordance with the revised
draft 1996/ 1999 EPA cancer guidelines. A nunber of other agencies
(National Institute for Cccupational Safety and Health, the
I nternational Agency for Research on Cancer, the Wrld Health
Organi zation, California EPA, and the U S. Departnent of Health and
Human Servi ces) have nade simlar classifications. EPA concluded in the
Diesel HAD that it is not possible currently to calculate a cancer unit
risk for diesel exhaust due to a variety of factors that limt the
current studies, such as limted quantitative exposure histories in
occupational groups investigated for |ung cancer.

\74\ U S. EPA (2002) Health Assessnent Docunent for D ese
Engi ne Exhaust. EPA/ 600/8-90/057F Ofice of Research and
Devel oprment, Washi ngton DC. This docunent is avail able
electronically at http://cfpub. epa. gov/nceal/ cfnirecordisplay. cfndei d=29060

However, in the absence of a cancer unit risk, the EPA D esel HAD
sought to provide additional insight into the significance of the
cancer hazard by estimating possible ranges of risk that m ght be
present in the popul ation. The possible risk range anal ysis was
devel oped by conparing a typical environnmental exposure |evel for
hi ghway di esel sources to a selected range of occupational exposure
| evel s. The occupationally observed risks were then proportionally
scal ed according to the exposure ratios to obtain an estimte of the
possi bl e environmental risk. A nunber of calculations are needed to
acconplish this, and these can be seen in the EPA D esel HAD. The
out cone was that environnmental risks from di esel exhaust exposure could
range froma |l ow of 10-\4\ to 10-\5\ to as high
as 10-\3\, reflecting the range of occupational exposures
that could be associated with the relative and absolute risk |levels
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observed in the occupational studies. Because of uncertainties, the
anal ysi s acknow edged that the risks could be | ower than

10-\4\ or 10-\5\, and a zero risk fromdiese

exhaust exposure was not rul ed out.

The acute and chronic exposure-related effects of diesel exhaust
em ssions are also of concern to the Agency. EPA derived an RfC from
consi deration of four well-conducted chronic rat inhalation studies
showi ng adverse pul nonary effects. 75 76 7778 The RfFCis 5
[mu] g/ M 3\ for diesel exhaust as neasured by diesel PM This RfC does
not consider allergenic effects such as those associated with asthma or
i mmunol ogi c effects. There is growi ng evidence, discussed in the Diesel
HAD, that diesel exhaust can exacerbate these effects, but the
exposur e-response data are presently lacking to derive an RfC.

\ 75\ Ishinishi, N Kuwabara, N, Takaki, Y; et al. (1988) Long-
terminhal ati on experinments on di esel exhaust. In: D esel exhaust
and health risks. Results of the HERP studies. |baraki, Japan:
Research Committee for HERP Studies; pp. 11-84.

\76\ Heinrich, U Fuhst, R Rittinghausen, S; et al. (1995)
Chroni c inhal ati on exposure of Wstar rats and two different strains
of mce to diesel engine exhaust, carbon black, and titanium
di oxi de. Inhal. Toxicol. 7:553-556.

\' 77\ Mauderly, JL; Jones, RK; Giffith, WC, et al. (1987) Diese
exhaust is a pul nonary carcinogen in rats exposed chronically by
i nhal ati on. Fundam Appl. Toxicol. 9:208-221

\78\ N kula, KJ; Snipes, MB; Barr, EB; et al. (1995) Conparative
pul nonary toxicities and carcinogenicities of chronically inhaled
di esel exhaust and carbon black in F344 rats. Fundam Appl. Toxicol.
25: 80-94.

The Di esel HAD also briefly sumuarizes health effects associ ated
wi th anbient PM and the EPA' s annual National Anbient Air Quality
Standard (NAAQS) of 15 [nmu]lg/ M 3\. There is a much nore extensive body
of human data showi ng a wi de spectrum of adverse health effects
associ ated with exposure to anbient PM of which diesel exhaust is an
i mportant conponent. The RFC is not nmeant to say that 5 [ru] g/ m 3\
provi des adequate public health protection for anbient
PM2.5. In fact, there may be benefits to reduci ng diesel PM
below 5 [mu] g/ M 3\ since diesel PMis a major contributor to anbient
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E. Gasoline PM

Beyond the specific areas of quantifiable risk discussed above in
section I11.C, EPAis also currently investigating gasoline PM
Gasol i ne exhaust is a conplex m xture that has not been evaluated in
EPA's IRIS, in contrast to diesel exhaust, which has been evaluated in
IRI'S. However, there is evidence for the nutagenicity and cytotoxicity
of gasoline exhaust and gasoline PM Seagrave et al. investigated the
conmbi ned particul ate and sem vol atile organic fractions of gasoline
engi ne em ssions.\79\ Their results denonstrate that em ssions from
gasol i ne engines are nutageni c and can induce inflamuation and have
cytotoxic effects. Gasoline exhaust is a ubiquitous
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source of particulate matter, contributing to the health effects
observed for anbient PMwhich is discussed extensively in the EPA
Particulate Matter Criteria Docunent.\80\ The PM Criteria Docunent
notes that the PM conponents of gasoline and di esel engi ne exhaust are
hypot hesi zed, inportant contributors to the observed increases in |ung
cancer incidence and nortality associated w th anbi ent

PM2.5.181\ Gasoline PMis also a conponent of near-roadway

em ssions that may be contributing to the health effects observed in
peopl e who |ive near roadways (see section II1I.F).

\ 79\ Seagrave, J.; MDonald, J.D.; Ggliotti, A P.; N kula
K. J.; Seilkop, S.K; GQGurevich, M and Mauderly, J.L. (2002)
Mut agenicity and in Vivo Toxicity of Conbined Particul ate and
Sem vol atile Organic Fractions of Gasoline and Di esel Engi ne
Em ssi ons. Toxi col ogi cal Sciences 70:212-226.

\80\ U.S. Environnental Protection Agency (2004) Air Quality
Criteria for Particulate Matter. Research Triangle Park, NC
Nati onal Center for Environnmental Assessnent--RTP Ofice; Report No.
EPA/ 600/ P- 99/ 002aF (PM Criteria Docunent).

\81\ PMCriteria Docunent, p. 8-318.

EPA is working to inprove the understanding of PMem ssions from
gasol i ne engi nes, including the potential range of em ssions and
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factors that influence em ssions. EPA | ed a cooperative test program
that recently conpleted testing approxi mately 500 random y procured
vehicles in the Kansas City netropolitan area. The purpose of this
study was to determ ne the distribution of gasoline PMem ssions from
the in-use light-duty fleet. Results fromthis study are expected to be
avail abl e in 2006. Sonme source apportionnment studi es show gasoline and
di esel PMcan result in larger contributions to anmbient PMthan

predi cted by EPA enission inventories.82 83 These source

apportionnent studies were one inpetus behind the Kansas City study.

\82\ Fujita, E.; Watson, MJ.; Chow, MC.; et al. (1998)
Northern Front Range Air Quality Study, Volume C. Source
apportionnent and sinul ation nethods and eval uati on. Prepared for
Col orado State University, Cooperative Institute for Research in the
At nosphere, by Desert Research Institute, Reno, NV.

\ 83\ Schauer, J.J.; Rogge, WF.; Hldemann, L.M; et al. (1996)
Source apportionnent of airborne particulate matter using organic
conmpounds as tracers. Atnos. Environ. 30(22):3837-3855.

Anot her issue related to gasoline PMis the effect of gasoline
vehi cl es and engi nes on anbient PM especially secondary PM Anbi ent PM
is conposed of primary PMemtted directly into the atnosphere and
secondary PMthat is formed fromchem cal reactions in the atnosphere.
The issue of secondary organic aerosol formation fromaromatic
precursors is an inportant one to which EPA and others are paying
significant attention. This is discussed in nore detail in Section
1.4.1 of the RIA

F. Near-Roadway Health Effects

Over the years there have been a | arge nunber of studies that have
exam ned associ ati ons between living near major roads and different
adverse health endpoi nts. These studies generally exam ne people |iving
near heavily-trafficked roadways, typically wthin several hundred
neters, where fresh em ssions fromnotor vehicles are not yet fully
di luted with background air.

Several studies have neasured el evated concentrations of pollutants
emtted directly by notor vehicles near road as conpared to overal
ur ban background | evels. These el evated concentrations generally occur
wi thin approximately 200 neters of the road, although the distance may
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vary depending on traffic and environnmental conditions. Pollutants
nmeasured with el evated concentrations include benzene, polycyclic
aromati ¢ hydrocarbons, carbon nonoxi de, nitrogen di oxi de, black carbon
and coarse, fine, and ultrafine particulate matter. In addition
concentrations of road dust, and wear particles fromtire and brake use
al so show concentration increases in proximty of nmajor roadways.

The near-roadway heal th studi es provide stronger evidence for sone
heal th endpoi nts than others. Evidence of adverse responses to traffic-
related pollution is strongest for non-allergic respiratory synptons,
cardi ovascul ar effects, premature adult nortality, and adverse birth
out cones, including |low birth weight and size. Sonme evidence for new
onset asthma is available, but not all studies have significant
orrelations. Lastly, anong studies of childhood cancer, in particular
chi | dhood | eukem a, evidence is inconsistent. Several small studies
report positive associations, though such effects have not been
observed in two | arger studies. As described above, benzene and 1, 3-
but adi ene are both known human | eukenpbgens in adults. As previously
nmentioned, there is evidence of increased risk of |eukem a anong
chil dren whose parents have been occupationally exposed to benzene.
Though t he near-roadway studi es are equivocal, taken together with the
| aboratory studi es and ot her exposure environnents, the data suggest a
potentially serious children's health concern could exist. Additiona
research is needed to determ ne the significance of this potential
concern.

Significant scientific uncertainties remain in our understandi ng of
the rel ationship between adverse health effects and near-road exposure,
i ncludi ng the exposures of greatest concern, the inportance of chronic
versus acute exposures, the role of fuel type (e.g. diesel or gasoline)
and conposition (e.g., %aromatics), relevant traffic patterns, the
role of co-stressors including noise and soci oecononm ¢ status, and the
role of differential susceptibility within the "~ exposed'' popul ati ons.
For a nore detail ed discussion, see Chapter 3 of the Regul atory | npact
Anal ysi s.

These studi es provide qualitative evidence that reducing em ssions
fromon-road nobile sources will provide public health benefits beyond
those that can be quantified using currently avail able informtion.

G How Wuld This Proposal Reduce Em ssions of MSATs?

The benzene and hydrocarbon standards proposed in this action would
reduce benzene, 1, 3-butadiene, fornal dehyde, acrolein, polycyclic
organi c matter, and naphthal ene, as well as many ot her hydrocarbon
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conmpounds that are emitted by notor vehicles, including those that are
listed in Table I11.B-1 and di scussed in nore detail in Chapter 1 of
the RIA. The em ssion reductions expected fromtoday's controls are
reported in section V.E of this preanble and Chapter 2 of the R A

EPA believes that the em ssion reductions fromthe standards
proposed today for notor vehicles and their fuels, conmbined with the
standards currently in place, represent the maxi num achi evabl e
reducti ons of em ssions fromnotor vehicles through the application of
technol ogy that will be avail able, considering costs and the other
factors listed in section 202(1)(2). This conclusion applies whether
you consider just the conpounds listed in Table II11.B-1, or consider
all of the compounds on the Master List of em ssions, given the breadth
of EPA's current and proposed control progranms and the broad groups of
em ssions that many of the control technol ogi es reduce.

EPA has al ready taken significant steps to reduce diesel em ssions
frommobil e sources. We have adopted stringent standards for on-hi ghway
di esel trucks and buses, and nonroad di esel engi nes (engi nes used, for
exanpl e, in construction, agricultural, and industrial applications).
We al so have additional progranms underway to reduce di esel em ssions,

i ncluding voluntary prograns and a proposal that is being devel oped to
reduce em ssions fromdiesel |oconotives and nmarine engi nes.

Em ssions from notor vehicles can be chem cally categorized as
hydr ocarbons, trace elenents (including netals) and a
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few addi ti onal conpounds containing carbon, nitrogen and/or hal ogens

(e.g., chlorine). For the hydrocarbons, which are the vast majority of

t hese conpounds, we believe that with the controls proposed today, we

woul d control the em ssions of these compounds from notor vehicles to

the maxi mum anmount currently feasible or currently identifiable with

avail able information. Section VI of this preanble provides nore

detail s about why the proposed and existing standards represent maxi mm

achi evabl e reducti on of hydrocarbons from notor vehicles. There are not

not or vehicle controls to reduce individual hydrocarbons sel ectively;

i nstead, the nmaxi num em ssion reductions are achi eved by controls on

hydrocarbons as a group. There are fuel controls that could selectively

reduce individual air toxics (e.g., formal dehyde, acetal dehyde, 1, 3-

but adi ene), as well as controls that reduce hydrocarbons nore

generally. Section VIl of this preanble describes why the standards we

are proposing today represent the maxi mum em ssion reductions

achi evabl e through fuel controls, considering the factors required by
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Clean Air Act section 202(1).

Mot or vehicle em ssions also contain trace el enments, including
nmetals, which originate primarily fromengine wear and inpurities in
engi ne oil and gasoline or diesel fuel. EPA does not have authority to
regul ate engine oil, and there are no feasible notor vehicle controls
to directly prevent engine wear. Nevertheless, oil consunption and
engi ne wear have decreased over the years, decreasing em ssion of
netals fromthese sources. Metals associated with particulate matter
will be captured in em ssion control systens enploying a particul ate
matter trap, such as heavy-duty vehicles neeting the 2007 standards. W
believe that currently, particulate matter traps, in conmbination with
engi ne-out control, represent the maximum feasi bl e reduction of both
not or vehicle particulate matter and toxic netals present as a
conmponent of the particulate matter

The nobil e source contribution to the national inventory for netal
conmpounds is generally small. In fact, the em ssion rate for nost
nmetals fromnotor vehicles is small enough that quantitative
nmeasurenent requires state-of-the art analytical techniques that are
only recently being applied to this source category. W have efforts
underway to gather information regarding trace netal em ssions,

i ncluding nmercury em ssions, fromnotor vehicles (see Chapter 1 of the
RIA for nore details).

A few netals and other elenents are used as fuel additives. These
additives are designed to reduce the em ssion of regulated pollutants
either in conmbination with or without an em ssion control device (e.g.
a passive particulate matter trap). Cean Air Act section 211 provides
EPA with various authorities to regulate fuel additives in order to
reduce the risk to public health fromexposure to their em ssions. It
is under this section that EPA requires manufacturers to register
addi tives before their introduction into comrerce. Registration
i nvol ves certain data requirenments that enable EPA to identify products
whose em ssions may pose an unreasonable risk to public health. In
addi tion, section 211 provides EPA with authority to require health
effects testing to fill any gaps in the data that would prevent a
determi nation regarding the potential for risk to the public. Cean Ar
Act section 211(c) provides the primary nechani sm by whi ch EPA woul d
take actions necessary to mnimze exposure to netals or other
additives to diesel and gasoline. It is under section 211 that EPA is
currently generating the informati on needed to update an assessnent of
the potential human health risks related to havi ng manganese in the
nati onal fuel supply.
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Existing regulations Iimt sulfur in gasoline and diesel fuel to
t he maxi num anount feasible and will reduce em ssions of all sulfur-
cont ai ni ng conmpounds (e.g., hydrogen sulfide, carbon disulfide) to the
great est degree achi evabl e. 84 85 86 For the renmaining
conmpounds (e.g., chlorinated conpounds), we currently have very little
i nformati on regardi ng em ssion rates and conditions that inpact
em ssions. This information woul d be necessary in order to eval uate
potential controls under section 202(1). Em ssions of hydrocarbons
containing chlorine (e.g., dioxins/furans) would likely be reduced with
control neasures that reduce total hydrocarbons, just as these
em ssions were reduced with the use of catalytic controls that | owered
exhaust hydrocarbons.

\84\ 65 FR 6697, February 10, 2000.
\' 85\ 66 FR 5001, January 18, 2001.
\ 86\ 69 FR 38958, June 29, 2004.

V. What Are the Air Quality and Health Inpacts of Air Toxics, and How
Do Mobil e Sources Contribute?

A. Wiat Is the Health Risk to the U S. Population fromlnhal ation
Exposure to Anbi ent Sources of Air Toxics, and How Wuld It be Reduced
by the Proposed Control s?

EPA' s National -Scale Air Toxics Assessnent (NATA) assesses human
heal th i mpacts from chronic inhal ati on exposures to outdoor sources of
air toxics. It assesses lifetime risks assum ng continuous exposure to
| evel s of air toxics estimated for a particular point in tinme. The nost
recent NATA was done for the year 1999.\87\

The NATA nodeling framework has a nunber of limtations, but it
remai ns very useful in identifying air toxic pollutants and sources of
greatest concern. Anong the significant limtations of the framework,
whi ch are discussed in nore detail in the regulatory inpact analysis,
is that it cannot be used to reliably identify "~“hot spots,'' such as
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areas in immediate proximty to major roads, where the air
concentration, exposure and/or risk mght be significantly higher
within a census tract \88\ or county. These "~ hot spots'' are discussed
in nore detail in section IV.B.2. The franmework al so does not account
for risk fromsources of air toxics originating indoors, such as
stoves, out-gassing frombuilding materials, or evaporative benzene

em ssions fromcars in attached garages. There are also |imtations
associated with the dose-response val ues used to quantify risk; these
are discussed in Section | of the preanble. Inportantly, it should be
noted that the 1999 NATA does not include default adjustnents for early
l'ife exposures recently reconmmended in the Suppl emental Guidance for
Assessing Susceptibility fromEarly-Life Exposure to Carcinogens.\ 89\
These adj ustnents woul d be applied to conpounds which act through a

nmut ageni ¢ node of action. EPA will determne as part of the IR'S
assessment process which substances neet the criteria for naking

adj ustnments, and future assessnments will reflect them |f warranted,

i ncorporation of such adjustnents would |l ead to higher estimtes of

ri sk assum ng constant lifetinme exposure.

\88\ A census tract is a subdivision of a county that typically
cont ai ns roughly 4000 people. In urban areas, these tracts can be
very small, on the order of a city block, whereas in rural areas,
they can be | arge.

\89\ U S. EPA. (2005) Supplenental Guidance for Assessing
Susceptibility fromEarly-Life Exposure to Carcinogens. Report No.
EPA/ 630/ R- 03/ 003F. Avail able electronically at
http://cfpub. epa. gov/ nceal/ cf mi recordi spl ay. cf n?dei d=116283

Because of its |imtations, EPA notes that the NATA assessnent
shoul d not be used as the basis for devel oping risk reduction plans or
regul ations to control specific sources or pollutants. Additionally,
this assessnment should not be used for estimating risk at the |oca
| evel, for quantifying benefits of reduced air toxic em ssions, or for
identifying |localized hotspots. In this
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rule, we have evaluated air quality, exposure, and risk inmpacts of
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nobil e source air toxics using the 1999 NATA, as well as projections of
risk to future years using the same tools as 1999 NATA. In addition, we
al so evaluate nore refined | ocal scale nodeling, nmeasured anbi ent
concentrations, personal exposure neasurenents, and other data. This
information is discussed below, as well as in Chapter 3 of the RIA It
serves as a perspective on the possible risk-related inplications of
the rule.

Overall, the average nationwide lifetinme popul ation cancer risk in
1999 NATA was 42 in a mllion, assum ng continuous exposure to 1999
| evel s. The average noncancer respiratory hazard i ndex was 6.4.\90\
H ghway vehicl es and nonroad equi pnent account for al nost 50% of the
aver age popul ati on cancer risk, and 74% of the noncancer risk These
estimates are based on the contribution of sources within 50 kil oneters
of a given em ssion point and do not include the contribution to
anbi ent concentrations fromtransport beyond 50 kil oneters. Anbient
concentrations fromtransport beyond 50 kilonmeters, referred to as
““background'' in NATA, are responsible for al nbst 50% of the average
cancer risk in NATA

\90\ A hazard index above 1 indicates the potential for adverse
health effects. It cannot be translated into a probability that an
adverse effect will occur, and is not likely to be proportional to
risk. A hazard index greater than one can be best described as only
indicating that a potential may exist for adverse health effects.

Section I11.C 1 discusses the pollutants that the 1999 National -
Scale Air Toxics Assessnent identifies as national and regional risk
drivers. As summarized in Table I111.C 1, benzene is the only poll utant

descri bed as a national cancer risk driver. Twenty-four percent of the
total cancer risk in the 1999 National -Scale Air Toxics Assessnent was
due to benzene. In 1999, 68% of nati onw de benzene eni ssions were
attributable to nobile sources. 1, 3-Butadi ene and napht hal ene are

regi onal cancer risk drivers that have a | arge nobile source
contribution. As presented in Table I11.C 2, 58% of nationw de 1, 3-
but adi ene em ssions in 1999 cane from nobil e sources. Twenty-seven
percent of nationw de napht hal ene em ssions in 1999 cane from nobile
sour ces.

One conpound, acrolein, was identified as a national risk driver
for noncancer health effects, and 25% of primary acrol ein em ssions
were attributable to nobile sources. Over 70% of the average anbient
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concentration of acrolein is attributable to nobile sources. This is
due to the large contribution fromnobile source 1, 3-butadi ene, which
is transforned to acrolein in the atnosphere.

Table I'11.C 2 provides additional information on the nobile source
contribution to em ssions of national and regional risk drivers. The
standards proposed in this rule will reduce em ssions of all these
pol | ut ants.

In addition to the 1999 NATA, we have estimated future-year risks
for those pollutants included in the 1999 NATA whose em ssions
i nventories include a nobile source contribution (see Table IV.B-1).
This anal ysis indicates that cancer and noncancer risk will continue to
be a public health concern due to exposure to nobil e-source-rel ated
pol | ut ants.

Figure V. A-1 summari zes changes in average popul ation inhal ation
cancer risk for the MSATs in Table IV.A-1. Despite significant
reductions in risk fromthese pollutants, average inhal ation cancer
ri sks are expected to remain well above 1 in 100,000. In addition,
because of popul ation growh (using projected populations fromthe U S
Bureau of Census), the nunmber of Americans above the 1 in 100, 000
cancer risk level from exposure to these nobile source air toxics is
projected to increase fromabout 214 mllion in 1999 to 240 mllion in
2030. Benzene continues to account for a large fraction of the tota
i nhal ati on cancer risk fromnobile source air toxics, decreasing
slightly from45%of the risk in 1999 to 37%in 2030. Simlarly,
al t hough the average noncancer respiratory hazard index for MSATs
decreases fromover 6 in 1999 to 3.2 in 2030, the population with a
hazard i ndex above one increases from250 mllion in 1999 to 273
mllion in 2030. That is, in 2030 nearly the entire U. S. popul ation
will still be exposed to |evels of these pollutants that have the
potential to cause adverse respiratory health effects (other than
cancer).

These projected risks were estimated using the sane tools and
nmet hods as the 1999 NATA, but with future-year projected inventories.
More detailed information on the nmethods used to do these projections,
and associated limtations and uncertainties, can be found in Chapter 3
of the RIA for this rule. Projected risks assuned 1999 " background'
| evel s. For MBATs, ~ background'' accounts for slightly | ess than 20%
of the average cancer risk in 1999, increasing to 24%in 2030. However,
background | evel s shoul d decrease along with em ssions. A sensitivity
anal ysis of this assunption is presented in Chapter 3 of the RIA It
shoul d al so be noted that the projected inventories used for this
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nodel i ng do not include sone nore recent revisions, such as higher

em ssi ons of hydrocarbons, including gaseous air toxics, at cold
tenperatures. These revisions are discussed in section V and increase
the overall magnitude of the inventory.
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[ GRAPHI C] [TIFF OM TTED] TP29MR06. 000

Table IV.A-1.--Pollutants Included in R sk Mddeling for Projection Years

1,3-Butadiene........... .. ... . .. ... Et hyl Benzene

2,2,4-Trimethylpentane.................... Fl uor ant hene **

Acenaphthene **. .. .. ... .. .. ... ... ... ... ... Fl uorene **

Acenaphthylene **. . ... .. ... .. ... .. ... .. ... For mal dehyde

Acetaldehyde........... ... ... .. .. .. .. ... Hexane

Acrolein. ... ... I ndeno(1, 2,3,c,d)-pyrene **

Anthracene **. ... .. . .. . . . .. Manganese

Benzene. .. ... ... Met hyl tert-butyl ether
( MIBE)

Benz(a)anthracene **...................... Napht hal ene

Benzo(a) pyrene **. . ... ... ... Ni cke

Benzo(b)fluoranthene **................... Phenant hrene **

Benzo(g, h,i)perylene **. ... ... ............ Pr opi onal dehyde

Benzo(k)fluoranthene **. . ... .............. Pyrene **

Chrom um (includes ChromumlIll, Chromum Styrene

VI, and non-speci ated Chrom um.

Chrysene ** . . . ... . . Tol uene

D benzo(a, h)anthracene **................. Xyl enes

* This list includes conpounds fromthe 1999 National -Scale Air Toxics
Assessnent with a nobile source em ssions contribution, for which data
were sufficient to devel op an em ssions inventory.

** POM conpound as di scussed in Section II1.

B. What Is the Distribution of Exposure and Ri sk?
1. Distribution of National-Scale Estinmates of Ri sk From Air Toxics
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Nati onal -scal e nodeling indicates that 95th percentile average
cancer risk fromexposure to nobile source air toxics is nore than
three tines higher than nmedian risk. In addition, the 95th percentile
cancer risk is nore than 10 tinmes higher than the 5th percentile risk.
This is true for all years nodeled, from 1999 to 2030. Table IV.B-1
gi ves the median and 5th and 95th percentile cancer risk distributions
for nobile source air toxics. As previously nmentioned, the tools used
in this assessnment are inadequate for identifying ~ hot spots'' and do
not account for significant sources of inhalation exposure, such as
benzene em ssions within attached garages from vehicles, equi pnent, and
portabl e fuel containers. If these hot spots and additional sources of
exposure were accounted for, a |arger percentage of the popul ation
woul d be exposed to higher risk |levels. (Sections |IV.B.2-4 provides
nore details on ~"hot spots'' and the inplications for distribution of
risk.) In addition, the nodeling underestimates the contribution of
hydr ocarbon and particulate matter em ssions at cold tenperatures.
These nodeling results are discussed in nore detail in Chapter 3 of the
Rl A
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Table IV.B--1.--Median and 5th and 95th Percentile Lifetine Inhalation Cancer Ri sk
Distributions for Inhalation
Exposure to Qutdoor Sources of Mbile Source Air Toxics
[ Based on nodel ed average census tract risks]

1999

2020

Pol lutant e e oo

5th Medi an 95t h 5th

Medi an 95t h
Al MBATS. .. 4. 0x10-6 1.9x10-5 5.9x10-5
3.6x10-6 1.3x10-5 4,4x10-5
Benzene. .. ... ... . e 2.4x10-6 8. 9x10- 6 2.5x10-5
2.1x10-6 5.6x10-6 1.4x10-5
1,3-Butadiene............ ..., 1.6x10-7 3. 1x10-6 1.2x10-5
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7.5x10-8 2. 0x10-6 7.5x10-6

Acetaldehyde. ... ...... .. ... ... . ... ... ... 1. 0x10-6 2.5x10-6 6. 9x10- 6
9. 3x10-7 1.6x10-6 3. 6x10-6
Naphthalene.......... ... ... ... .. .. ...... 1.1x10-7 1.4x10-6 7.6x10-6

1. 0x10-7 1. 4x10-6 8. 5x10-6

2. Elevated Concentrations and Exposure in Mobile Source-I|npacted Areas

Air quality nmeasurenents near roads often identify el evated
concentrations of air toxic pollutants at these |ocations. The
concentrations of air toxic pollutants near heavily trafficked roads,
as well as the pollutant conposition and characteristics, differ from
t hose neasured distant fromheavily trafficked roads. Exposures for
popul ati ons residing, working, or going to school near mmjor roads are
i kely higher than for other popul ations. The vehicle and fue
standards proposed in this rule will reduce those el evated exposures.
Foll owing is an overview of concentrations of air toxics and exposure
to air toxics in areas heavily inpacted by nobile source em ssions.
a. Concentrations Near Myjor Roadways

The 1999 NATA estinmates average concentrations within a census
tract, but it does not differentiate between |ocations near roadways
and those further away (within the same tract). Local -scal e nodeling
can better characterize distributions of concentrations, using nore
refined allocation of highway vehicle em ssions. U ban-scale
assessnments done in Houston, TX and Portland, OR illustrated steep
gradients of air toxic concentrations along major roadways, as well as
better agreement with nonitor data.91-92 93 Results of the
Portl and study show average concentrations of notor vehicle-rel ated
pollutants are ten tines higher at 50 neters froma road than they are
at greater than 400 neters a road. These findings are consistent with
pol | utant di spersion theory, which predicts that pollutants emtted
al ong roadways w Il show hi ghest concentrations nearest a road, and
concentrations exponentially decrease with increasing distance
downw nd. These near-road pollutant gradients have been confirmed by
nmeasurenents of both criteria pollutants and air toxics, and they are
di scussed in detail in Chapter 3 of the R A

\91-92\ Kinnee, E. J.; Toumm, J.S.; Mason, R ; Thurman, J.;
Beidler, A, Bailey, C; Cook, R (2004) Allocation of onroad nobile
enm ssions to road segnents for air toxics nodeling in an urban area.
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Transport. Res. Part D 9: 139-150.

\ 93\ Cohen, J.; Cook, R ; Bailey, CR; Carr, E (2005
Rel ati onshi p between notor vehicle em ssions of hazardous
pol l utants, roadway proximty, and ambi ent concentrations in
Portl and, Oregon. Environ. Modelling & Software 20: 7-12.

Air quality nonitoring is another neans of eval uating poll utant
concentrations at |ocations near sources such as roadways. It is also
used to eval uate nodel performance at a given point and, given adequate
data quality, can be statistically analyzed to detern ne associ ations
with different source types. EPA has been depl oying fixed-site anbi ent
nonitors that nonitor concentrations of multiple air toxics, including
benzene, over time. Several studies have found that concentrations of
benzene and ot her nobile source air toxics are significantly el evated
near busy roads conpared to "~ urban background'' concentrations
neasured at a fixed site. These studies are discussed in detail in
Chapter 3 of the RIA

Ambi ent VOC concentrations were neasured around residences in
El i zabeth, NJ, as part of the Rel ationship anong I ndoor, Qutdoor, and
Personal Air (RIOPA) study. Data fromthat study was anal yzed to assess
how concentrations are influenced by proximty to known anbi ent
em ssi on sources. 94 95 The anbi ent concentrations of
benzene, tol uene, ethylbenzene, and xyl ene isonmers (BTEX) were found to
be inversely associated with distances to interstate hi ghways and ngj or
urban roads, and with distance to gasoline stations. The data indicate
t hat BTEX concentrations around hones within 200 neters of roadways and
gas stations are 1.5 to 4 tines higher than urban background |evels.

\ 94\ Kwon, J. (2005) Devel opnent of a RI OPA dat abase and
eval uation of the effect of proximty on the potential residential
exposure to VOCs from anbi ent sources. Rutgers, the State University
of New Jersey and University of Medicine and Dentistry of New
Jersey. PhD dissertation. This docunent is available in Docket EPA-
HQ OAR- 2005- 0036.

\95\ Weisel, C. P. (2004) Assessnent of the contribution to
per sonal exposures of air toxics fromnobile sources. Final report.
Submtted to EPA Ofice of Transportation and Air Quality.
Envi ronnmental & Occupational Health Sciences Institute, Piscataway,
NJ. This docunent is available in Docket EPA-HQ QAR-2005-0036.
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b. Exposures Near ©Mj or Roadways

The nodel i ng assessnents and air quality nonitoring studies
di scussed above have increased our understandi ng of ambient
concentrations of nobile source air toxics and potential popul ation
exposures. Results fromthe followi ng exposure studies reveal that
popul ati ons spending time near major roadways |ikely experience
el evat ed personal exposures to notor vehicle related pollutants. In
addi tion, these popul ati ons nay experience exposures to differing
physi cal and chem cal conpositions of certain air toxic pollutants
dependi ng on the anount of tinme spent in close proximty to notor
vehicle em ssions. Following is a detailed discussion on exposed
popul ati ons near ngj or roadways.
i. Vehicles

Several studies suggest that significant exposures nay be
experienced while driving in vehicles. A recent in-vehicle nmonitoring
study was conducted by EPA and consisted of in-vehicle air sanpling
t hroughout work shifts within ten police patrol cars used by the North
Carolina State H ghway Patrol (snoking not permitted inside the
vehi cl es).\ 96\ Troopers operated their vehicles in typical patterns,
i ncludi ng highway and city driving and refueling. In-vehicle benzene
concentrations averaged 12.8 [nu] g/ nd, while concentrations
nmeasured at an "~ “anbient'' site |ocated outside a nearby state
envi ronnental office averaged 0.32 [nu] g/ n?. The study al so
found that the benzene concentrations were closely
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associ ated with other fuel-related VOCs neasur ed.

\96\ Riediker, M; WIllianms, R ; Devlin, R; et al. (2003)
Exposure to particulate matter, volatile organi c conpounds, and
other air pollutants inside patrol cars. Environ Sci. Technol. 37:
2084- 2093.

In Boston, the exposure of commuters to VOCs during various
commut i ng nodes was exam ned.\ 97\ For comruters driving a car, the nean
ti me-wei ghted concentrati ons of benzene, toluene, and xyl enes in-
vehicle were neasured at 17.0, 33.1, and 28.2 [nu] g/ nmd,

http://a257.g.akamaitech.net/7/257/2422/01jan20061800/edocket.access.gpo.gov/2006/06-2315.htm (70 of 487) [03/04/2006 06:11:57 p.m.]



FR Doc 06-2315
respectively.

\97\ Chan C.-C., Spengler J. D., Ozkaynak H., and Lefkopoul ou M
(1991) Commuter Exposures to VOCs in Boston, Massachusetts. J. Ar
Wast e Manage. Assoc. 41: 1594-1600.

The American PetroleumInstitute funded a screening study of high-
end exposure mcroenvironnments as required by section 211(b) of the
Clean Air Act.\98\ The study included vehicle chase neasurenents and
nmeasurenents in several vehicle-related mcroenvironnments in severa
cities for benzene and other air toxics. In-vehicle mcroenvironnments
(average benzene concentrations in parentheses) included the vehicle
cabin tested on congested freeways (17.5 [mu]g/m3\), in parking
gar ages above-ground (155 [rmu]g/ M 3\) and bel ow ground (61.7 [mnu]g/

M 3\), in urban street canyons (7.54 [mu]g/ M 3\), and during refueling
(46.0 [mu] g/ M 3\).

\98\ Zielinska, B.; Fujita, E.M; Sagebiel, J.C; et al. (2002)
Interimdata report for Section 211(B) Tier 2 high end exposure
screeni ng study of baseline and oxygenated gasoline. Prepared for
American PetroleumInstitute. Novenber 19, 2002. This docunent is
avai |l abl e i n Docket EPA-HQ OAR- 2005- 0036.

In 1998, the California Air Resources Board published an extensive
study of concentrations of in-vehicle air toxics in Los Angel es and
Sacranmento, CA.\99\ The data set is large and included a variety of
sanpling conditions. On urban freeways, benzene in-vehicle
concentrations ranged from3 to 15 [mu]g/ M3\ in Sacranento and 10 to
22 [mu]g/ M3\ in Los Angeles. In conparison, anbient benzene
concentrations ranged from1 to 3 [nuJg/m 3\ in Sacranento and 3 to 7
[mu] g/ M3\ in Los Angel es.

\99\ Rodes, C.; Sheldon, L.; Witaker, D.; et al. (1998)
Measuring concentrations of selected air pollutants inside
California vehicles. Final report to California Air Resources Board.
Contract No. 95-339.

http://a257.g.akamaitech.net/7/257/2422/01jan20061800/edocket.access.gpo.gov/2006/06-2315.htm (71 of 487) [03/04/2006 06:11:57 p.m.]



FR Doc 06-2315

Simlar findings of elevated concentrations of pollutants have al so
been found in studies done in diesel buses.100 101 102

\100\ Fitz, DDR; Wner, AM,; Colonme, S.; et al. (2003)
Characterizing the Range of Children's Pollutant Exposure During
School Bus Commutes. Prepared for the California Resources Board.

\ 101\ Sabin, L.D.; Behrentz, E.; Wner, A M; et al. (2005)
Characterizing the range of children's air pollutant exposure during
school bus commutes. J. Expos. Anal. Environ. Epidemol. 15: 377-
387.

\ 102\ Batterman, S.A.; Peng, C Y.; and Braun, J. (2002) Levels
and conposition of volatile organic conmpounds on comuting routes in
Detroit, Mchigan. Atnos. Environ. 36: 6015-6030.

Overall, these studies show that concentrations experienced by
commut ers and ot her roadway users are substantially higher than those
nmeasured in typical urban air. As a result, the time a person spends in
a vehicle will significantly affect their overall exposure.

ii. Homes and School s

The proximty of schools to major roads may result in el evated
exposures for children due to potentially increased concentrations
i ndoors and i ncreased exposures during outdoor activities. Here we
di scuss international studies in addition to the limted nunber of U S.
studi es, because while fleets and fuels outside the U S. can differ
significantly, the spatial distribution of concentrations is relevant.

In the Fresno Asthmatic Children's Environnment Study (FACES),
traffic-related pollutants were neasured on sel ected days fromJuly
2002 to February 2003 at a central site, and inside and outside of
honmes and outdoors at schools of asthmatic children.\103\ Prelimnary
data indicate that PAH concentrations are higher at elenentary schools
| ocated near primary roads than at el ementary schools distant from
primary roads (or |located near primary roads with limted access). PAH
concentrations al so appear to increase with increase in annual average
daily traffic on nearest major collector. Remaining results regarding
the variance in traffic pollutant concentrations at schools in relation
to proximty to roadways and traffic density will be available in 2006.

\ 103\ Personal comrunication with FACES I nvestigators Fred
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Lurmann, Paul Roberts, and Kat harine Hamond. Data is currently
bei ng prepared for publication.

The East Bay Children's Respiratory Health Study studied traffic-
related air pollution outside of schools near busy roads in the San
Franci sco Bay Area in 2001.\104\ Concentrations of the traffic
pol l utants PMLO, PM2.5, black carbon, total
NOX, and NO2 were neasured at 10 school sites in
nei ghbor hoods that spanned a busy traffic corridor during the spring
and fall seasons. The school sites were selected to represent a range
of |l ocations upwi nd and downw nd of major roads. Differences were
observed in concentrations between schools nearby (< 300 n) versus
those nore distant (or upwi nd) from major roads. Investigators found
spatial variability in exposure to black carbon, NOX, NO
and (to a | esser extent) NO2, due specifically to roads with
heavy traffic within a relatively small geographic area.

\104\ KimJ.J.; Snorodinsky S.; Lipsett M; et al. (2004)
Traffic-related air pollution near busy roads. Am J. Respir. Crit.
Care Med. 170: 520-526.

A study to assess children's exposure to traffic-related air
pol lution while attendi ng schools near notorways was performed in the
Net her | ands.\ 105\ | nvestigators neasured PM.5,
NC2 and benzene inside and outside of 24 schools |ocated
within 400 m of notorways. The indoor average benzene concentration was
3.2 [nmu]g/m3\ with a range of 0.6-8.1 [mu]g/ M 3\. The outdoor average
benzene concentration was 2.2 [mu]g/mM 3\ with a range of 0.3-5.0 [mu] g/
m 3\. Overall results indicate that indoor pollutant concentrations are
significantly correlated with traffic density and conpositi on,
percentage of tinme downw nd, and distance from ngj or roadways.

\ 105\ Janssen, N.A H; van Vliet, P.H N ; Aarts, F.; et al
(2001) Assessnent of exposure to traffic related air pollution of
children attendi ng schools near notorways. Atnos. Environ. 35: 3875-
3884.
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The Toxi c Exposure Assessnent-- Col unbi a/ Harvard (TEACH) study
neasured the concentrations of VOCs, PM.5, black carbon
and nmetal s outside the honmes of high school students in New York
City.\106\ The study was conducted during wi nter and sumer of 1999 on
46 students and their homes. Average wi nter (and sumrer) indoor
concentrations exceeded outdoor concentrations by a factor of 2.3
(1.3). In addition, analyses of spatial and tenporal patterns of MIBE
concentrations were consistent with traffic patterns. MIBE is a tracer
for nmotor vehicle pollution.

\106\ Kinney, P.L.; Chillrud, S.N; Ranstrom S.; et al. (2002)
Exposures to nultiple air toxics in New York Cty. Environ Health
Perspect. 110 (Suppl 4): 539-546.

Chil dren are exposed to elevated |levels of air toxics not only in
t heir hones, classroons, and outside on school grounds, but also during
their conmute to school. See the discussion of in-vehicle
concentrations of air toxics above and in Chapter 3 of the R A
iii. Pedestrians and Bicyclists

Researchers have noted that pedestrians and cyclists al ong maj or
roads experience el evated exposures to notor vehicle rel ated
pol | utants. Although commuti ng near roadways |eads to higher |evels of
exposure to traffic pollutants, the general consensus is that exposure
| evel s of those comruting by wal king or biking is lower than for those
who travel by car or bus, (see discussion on in-vehicle exposure in
previ ous section above). These studies are discussed in Chapter 3 of
the RIA for this rule.
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c. Exposure and Concentrations in Honmes with Attached Garages

People living in hones with attached garages are potentially
exposed to substantially higher concentrations of benzene, toluene, and
ot her VOCs indoors. Hones with attached garages present a speci al
concern related to infiltration of conponents of fuel, exhaust, and
other materials stored in garages (including gasoline in gas cans). A
study fromthe early 1980's found that approxi mately 30% of an average
nonsnoker's benzene exposure originated from sources in attached
gar ages. \ 107\
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\ 107\ Wallace, L. (1996) Environnental exposure to benzene: an
update. Environ Health Perspect. 104 (Suppl 6): 1129-1136.

Concentrations within garages are often substantially higher than
those found outdoors or indoors. A recently-conpleted study in M chigan
found that average concentrations in residential garages were 36.6
[mu] g/ M3\, conpared to 0.4 [rmu]g/ M 3\ outdoors.\108\ A recent study in
Al aska, where fuel benzene concentrations are higher, cold start
em ssions are higher, and hones are nore tightly sealed than in nost of
the U S., found average garage concentrations of 101 [ru]g/ m 3\.\109\
Air passing fromthese high-benzene | ocations can cause increased
concentrations indoors.

\108\ Batterman, S.; Hatzivasilis, G; Jia, C (2006)
Concentrations and em ssions of gasoline and other vapors from
residential vehicle garages. Atnos. Environ. 30: 1828-1844.

\ 109\ George, M; Kaluza, P.; Maxwell, B.; Myore, G; Wsdom S.
(2002) Indoor air quality & ventilation strategies in new hones in
Al aska. Al aska Buil ding Science Network. http://ww.cchrc.org. This

docunent is avail able in Docket EPA-HQ OAR- 2005- 0036.

Measur enent studi es have found that hones with attached garages can
have significantly higher concentrations of benzene and other VOCs. One
study from Al aska found that in honmes w thout attached garages, average
benzene concentrations were 8.6 [mu]g/ M3\, while hones with attached
gar ages had average concentrations of 70.8 [nu]g/ m 3\.\110\ Anot her
showed t hat indoor CO and total hydrocarbon (THC) concentrations rose
sharply follow ng a cold vehicle starting and pulling out of the
attached garage, persisting for an hour or nore.\111\ The study al so
showed that cold start em ssions accounted for 13-85% of indoor non-
net hane hydrocarbons (NVHC), while hot soak em ssions accounted for 9-
71% of i ndoor NMHC. Nunerous other studies have shown associ ations
between VOCs in indoor air and the presence of attached garages. These
studies are discussed in Chapter 3 of the R A

\ 110\ Schlapia, A.; Mrris, S. (1998) Architectural, behavioral,
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and environnmental factors associated with VOCs in Anchorage hones.
Proceedi ngs of the Air & Waste Managenent Associ ations 94t h Annua
Conf erence. Paper 98- A504.

\111\ Graham L.A.; Noseworthy, L.; Fugler, D.; O Leary, K
Karman, D.; Grande, C. (2004) Contribution of vehicle em ssions from
an attached garage to residential indoor air pollution levels. J.

Air & Waste Manage. Assoc. 54: 563-584.

EPA has conducted a nodeling analysis to exam ne the influence of
attached garages on personal exposure to benzene.\112\ The anal ysis
nodel ed the air flow between the outdoor environnent, indoor
envi ronnent, and the garage, and accounted for the fraction of hone air
intake fromthe garage. Conpared to national average exposure
concentrations of 1.36 [nu]g/mM 3\ nodeled for 1999 in the National -
Scale Air Toxics Assessnent, which do not account for em ssions
originating in attached garages, average exposure concentrations for
people with attached garages could nore than double. For additiona
details, see Chapter 3 of the RIA

\ 112\ Bailey, C. (2005) Additional contribution to benzene
exposure from attached garages. Menorandumto the Docket. This
docunent is avail able in Docket EPA-HQ OAR-2005- 0036.

Overall, em ssions of VOCs within attached garages result in
substantially higher concentrations of benzene and other pollutants
i ndoors. Proposed reductions in fuel benzene content, new standards for
col d tenperature exhaust em ssions during vehicle starts, and reduced
em ssions fromgas cans are all expected to significantly reduce this
mej or source of exposure.
d. Cccupational Exposure

Cccupational settings can be considered a m croenvironnment in which
exposure to benzene and other air toxics can occur. QCccupational
exposures to benzene from nobil e sources or fuels can be several orders
of magnitude greater than typical exposures in the non-occupationally
exposed popul ati on. Several key occupational groups include workers in
fuel distribution, storage, and tank renedi ation; handheld and non-
handhel d equi prent operators; and workers who operate gasol i ne-powered
engi nes such as snownobi |l es and ATV ' s. Exposures in these occupationa
settings are discussed in Chapter 3 of the R A
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In addition, sone occupations require that workers spend
consi derable time in vehicles, which increases the tine they spend in a
hi gher-concentration m croenvironnment. In-vehicle concentrations are
di scussed in a previous section above.
3. Wiat Are the Size and Characteristics of H ghly Exposed Popul ati ons?
A study of the populations in three states (Col orado, Georgia, and
New York) indicated that nore than half of the population lives within
200 neters of a mpjor road.\113\ In addition, analysis of data fromthe
Census Bureau's American Housing Survey suggests that approxi mately 37
mllion people live within 300 feet of a 4- or nore |ane hi ghway,
railroad, or airport. American Housing Survey statistics, as well as
epi demi ol ogy studies, indicate that those houses sited near nmjor
transportation sources are nore likely to be lower in inconme or have
mnority residents than houses not |ocated near major transportation
sources. These data are discussed in detail in Chapter 3 of the R A

\' 113\ Major roads are defined as those roads defined by the U S
Census as one of the following: "“linmted access highway, "'
““highway,'' “~“major road,'' or " ranp.’

O her popul ation studies also indicate that a significant fraction
of the population resides in |ocations near major roads. At present,
the avail abl e studies use different indicators of ~"mmjor road' ' and of
TTproximty,'" but the estinmates range from 12. 4% of student enroll nment
in California attending schools within 150 neters of roads wth 25, 000
vehi cl es per day or nore, to 13% of Massachusetts veterans |iving
within 50 neters of a road with at |east 10,000 vehicl es per
day. 114 115 Using a nore general definition of a " mjor
road,'' between 22% and 51% of different study popul ations |ive near
such roads.

\114\ G een, R S.; Snorodinsky, S.; Kim J.J.; MLaughlin, R
Ostro, B. (2004) Proximty of California public schools to busy
roads. Environ. Health Perspect. 112: 61-66.

\ 115\ Garshick, E.; Laden, F.; Hart, J.E.; Caron, A (2003)
Resi dence near a major road and respiratory synptons in U S.
veterans. Epidem ol. 14: 728-736.

http://a257.g.akamaitech.net/7/257/2422/01jan20061800/edocket.access.gpo.gov/2006/06-2315.htm (77 of 487) [03/04/2006 06:11:57 p.m.]



FR Doc 06-2315

4. \What Are the Inplications for Distribution of Individual Ri sk?
We have nade revisions to HAPEMb, which is the exposure nodel used
in our national-scale nodeling, in order to account for near-road
i npacts. The effect of the updated nodel is best understood as w dening
the distribution of exposure, with a larger fraction of the popul ation
bei ng exposed to hi gher benzene concentrations. Including the effects
of residence | ocations near roads can result in exposures to sone
i ndividuals that are up to 50% hi gher than those predicted by HAPEM.
The revi sed nodel, HAPEM5, was run for three states representing
different parts of the country. These areas are intended to represent
di fferent

[[ Page 15827]]

geogr aphi es, devel opnent patterns, and housing densities. The states
nodel ed i ncl ude Ceorgia, Colorado, and New York. Overall, these study
results indicate that proximty to major roads can significantly

i ncrease personal exposure for populations |iving near major roads.
These nodeling tools will be extended to a national scale for the final
rul emaki ng.

For details on the nodeling study with HAPEMG, refer to Chapter 3.2
of the RIA. W used geographic information systens to estimate the
popul ation within each U. S. census tract |living at various distances
froma major road (wthin 75 neters; between 75 and 200 neters; or
beyond 200 neters). An exposure gradient was determ ned for people
living in each zone, based on dispersion nodeling.\116\ These gradients
were confirmed with nonitoring studies funded by EPA.\117\ The HAPEM
nodel was updated to account for elevated concentrations within these
defined di stances from roadways and the population living in these
ar eas.

\ 116\ Cohen, J.; Cook, R ; Bailey, CR; Carr, E (2005)
Rel ati onshi p between notor vehicle em ssions of hazardous
pol l utants, roadway proximty, and ambi ent concentrations in
Portl and, Oregon. Environ Mdelling & Software 20: 7-12.

\117\ Kwon, J. (2005) Devel opnment of a RI OPA dat abase and
eval uation of the effect of proximty on the potential residential
exposure to VOCs from anbi ent sources. PhD Dissertation. Rutgers,
The State University of New Jersey and University of Medicine and
Dentistry of New Jersey. Witten under direction of Dr. Cifford
Wei sel. This docunent is avail able in Docket EPA-HQ OAR-2005- 0036.
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C. Ozone

Wiile the focus of this rule is on air toxics, the proposed vehicle
and gas can standards will also help reduce vol atil e organic conpounds
(VOCs), which are precursors to ozone.

1. Background

G ound-| evel ozone, the main ingredient in snog, is formed by the
reaction of VOCs and nitrogen oxides (NOX) in the atnosphere
in the presence of heat and sunlight. These pollutants, often referred
to as ozone precursors, are emtted by many types of pollution sources,
such as hi ghway and nonroad notor vehicles and engi nes, power plants,
chem cal plants, refineries, makers of consunmer and conmerci al
products, industrial facilities, and smaller "~ “area'' sources. VOCs can
al so be emtted by natural sources such as vegetation. The gas can
controls proposed in this action would help reduce VOC em ssi ons by
reduci ng evaporation, permeation and spillage fromgas cans. The
proposed vehicle controls will also reduce VOC em ssions; however,
because these reductions will occur at cold tenperatures the ozone
benefits will be limted.

The science of ozone formation, transport, and accumnul ation is
conmpl ex.\ 118\ G ound-1evel ozone is produced and destroyed in a
cyclical set of chemi cal reactions, nany of which are sensitive to
tenperature and sunlight. When anbi ent tenperatures and sunlight |evels
remai n high for several days and the air is relatively stagnant, ozone
and its precursors can build up and result in nore ozone than typically
woul d occur on a single high-tenperature day. Further conplicating
matters, ozone also can be transported into an area from poll ution
sources found hundreds of mles upwind, resulting in el evated ozone
| evel s even in areas with | ow VOC or NOX em ssions. As a
result, differences in VOC and NOX em ssions contribute to
dai |l y, seasonal, and yearly differences in ozone concentrations across
di fferent |ocations.

\118\ U. S. EPA (1996). Air Quality Criteria for Ozone and
Rel at ed Phot ochem cal Oxi dants, EPA600-P-93-004aF. This docunent is
avai |l abl e in Docket EPA- HQ- OAR- 2005- 0036.

The current ozone National Ambient Air Quality Standards (NAAQS)
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has an 8-hour averaging tine. The 8-hour ozone NAAQS, established by
EPA in 1997, is based on well-docunented sci ence denonstrating that
nore peopl e were experiencing adverse health effects at | ower |evels of
exertion, over |onger periods, and at | ower ozone concentrations than
addressed by the previous one-hour ozone NAAQS. It addresses ozone
exposures of concern for the general popul ation and popul ati ons nost at
ri sk, including children active outdoors, outdoor workers, and
i ndividuals with pre-existing respiratory di sease, such as asthma. The
8- hour ozone NAAQS is net at an anbient air quality nonitoring site
when the average of the annual fourth-highest daily maxi mum 8- hour
aver age ozone concentration over three years is |less than or equal to
0. 084 ppm
2. Health Effects of Ozone

The health and wel fare effects of ozone are well docunented and are
critically assessed in the EPA ozone criteria docunent (CD) and EPA
staff paper.119 120 | n August 2005, the EPA rel eased the
second external review draft of a new ozone CD which is schedul ed to be
released in final formin February 2006.\121\ This docunent sunmarizes
the findings of the 1996 ozone criteria docunent and critically
assesses relevant new scientific information which has energed in the
past decade. Additional information on health and welfare effects of
ozone can also be found in the draft RIA for this proposal.

\119\ U S. EPA (1996). Air Quality Criteria for Ozone and
Rel at ed Phot ochem cal Oxi dants, EPA600- P-93-004aF. This docunent is
avai |l abl e i n Docket EPA- HQ QAR- 2005- 0036.

\120\ U.S. EPA (1996) Review of National Ambient Air Quality
St andards for Ozone, Assessnent of Scientific and Techni cal
Information, OQAQPS Staff Paper, EPA-452/R-96-007. This docunent is
avai |l abl e i n Docket EPA- HQ OAR- 2005- 0036.

\121\ U. S. EPA (2005) Air Quality Criteria for Ozone and Rel at ed
Phot ochem cal Oxi dants (Second External Review Draft). This docunent
is avail able in Docket EPA-HQ OAR- 2005- 0036.

Ozone can irritate the respiratory system causing coughing, throat
irritation, and/or unconfortable sensation in the chest. Ozone can
reduce lung function and meke it nore difficult to breathe deeply, and
breat hi ng may becone nore rapid and shall ow than normal, thereby
limting a person's normal activity. Ozone can al so aggravate asthng,
| eading to nore asthma attacks that require a doctor's attention and/or
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the use of additional nedication. In addition, ozone can inflanme and
damage the lining of the lungs, which may | ead to pernmanent changes in
lung tissue, irreversible reductions in lung function, and a | ower
quality of Iife if the inflammtion occurs repeatedly over a long tine
period. People who are of particular concern with respect to ozone
exposures include children and adults who are active outdoors. Those
peopl e particularly susceptible to ozone effects are people with
respiratory disease (e.g., asthma), people with unusual sensitivity to
ozone, and children.

There has been new research that suggests additional serious health
effects beyond those that had been known when the 1996 ozone CD was
publ i shed. Since then, over 1,700 new ozone-related health and welfare
studi es have been published in peer-reviewed journals.\122\ Many of
these studies have investigated the inpact of ozone exposure on such
health effects as changes in lung structure and biochem stry,

i nflammati on of the |lungs, exacerbation and causation of asthma,
respiratory illness-rel ated school absence, hospital and energency room
visits for asthma and ot her respiratory causes, and premature

[[ Page 15828]]

nortality. EPAis currently in the process of evaluating these and

ot her studies as part of the ongoing review of the air quality criteria
docunment and NAAQS for ozone. Key new health information falls into
four general areas: devel opnent of new onset asthnma, hospita

adm ssions for young children, school absence rate, and premature
nortality.

\' 122\ New Ozone Heal th and Environnmental Effects References,
Publ i shed Since Conpletion of the Previous Ozone AQCD, Nationa
Center for Environnental Assessnent, Ofice of Research and
Devel oprment, U.S. Environnental Protection Agency, Research Triangle
Park, NC 27711 (7/2002). This docunent is available in Docket EPA-
HQ OAR- 2005- 0036.

Aggravation of existing asthma resulting fromshort-term anbi ent
ozone exposure was reported prior to the 1997 NAAQS standard and has
been observed in studies published subsequently. 123 124 |p
addition, a relationship between | ong-term anbi ent ozone concentrations
and the incidence of newonset asthma in adult males (but not in
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femal es) was reported by McDonnell et al. (1999).\125\ Subsequently, an
addi ti onal study suggests that incidence of new di agnoses of asthma in
children is associated with heavy exercise in communities with high
concentrations (i.e., nean 8-hour concentration of 59.6 parts per
billion (ppb) or greater) of ozone.\126\ This relationship was
docunented in children who played 3 or nore sports and thus spent nore
time outdoors. It was not docunented in those children who played one
or two sports.

\ 123\ Thurston, G D.; Lippman, ML.; Scott, MB.; Fine, J.M
(1997) Summertinme Haze Air Pollution and Children with Asthna.
Anerican Journal of Respiratory Critical Care Medicine 155: 654-660.

\ 124\ Ostro, B.; Lipsett, M; Mnn, J.; Braxton-Oaens, H.

Wiite, M (2001) Air pollution and exacerbation of asthma in
African-Anerican children in Los Angel es. Epidem ology 12(2): 200-
208.

\ 125\ McDonnell, WF.; Abbey, D.E; N shino, N; Lebowitz, MD.

(1999) " Long-term anbi ent ozone concentration and the incidence of

ast hma in nonsnoking adults: the AHSMOG study.'' Environmental
Research 80(2 Pt 1): 110-121
\126\ McConnell, R ; Berhane, K ; Glliland, F.; London, S. J.

Islam T.; Gauderman, WJ.; Avol, E.; Margolis, H G; Peters, J. M
(2002) Asthma in exercising children exposed to ozone: a cohort
study. Lancet 359: 386-391.

Previ ous studi es have shown rel ati onshi ps between ozone and
hospital adm ssions in the general population. A study in Toronto
reported a significant relationship between 1-hour nmaxi mnum ozone
concentrations and respiratory hospital adm ssions in children under
the age of two.\127\ Gven the relative vulnerability of children in
this age category, there is particular concern about these findings.

\127\ Burnett, RT.; Smth-Doiron, M; Stieb, D.; Raizenne,
ME.; Brook, J.R; Dales, RE.; Leech, J.A ; Cakmak, S.; Krewski, D
(2001) Associ ation between ozone and hospitalization for acute
respiratory diseases in children less than 2 years of age. Am J.
Epi dem ol . 153: 444-452.
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Increased rates of illness-related school absenteei smhave been
associ ated with 1-hour daily maxi num and 8-hour average ozone
concentrations in studies conducted in Nevada \128\ in kindergarten to
6th grade and in Southern California in grades four through six.\129\
These studi es suggest that higher anbient ozone |levels may result in
i ncreased school absenteei sm

\'128\ Chen, L.; Jennison, B.L.; Yang, W; QOmye, S.T. (2000)

El ementary school absenteeismand air pollution. Inhalation Toxicol.
12: 997-1016.

\129\ Glliland, F.D.; Berhane, K ; Rappaport, E. B.; Thonas,
D.C.; Avol, E ; Gauderman, WJ.; London, S.J.; Margolis, HG;
McConnell, R ; Islam K T.; Peters, J.M (2001) The effects of
anbi ent air pollution on school absenteeismdue to respiratory
i1l nesses. Epidem ol ogy 12:43-54.

The air pollutant nost clearly associated with premature nortality
is PM with many studies reporting such an associ ati on. However, recent
anal yses provi de evidence that short term ozone exposure is associ ated
with increased premature nortality. Bell et al. (2004) published new
anal yses of the 95 cities in the National Mrbidity, Mrtality, and Air
Pol lution Study (NVMAPS) data sets, show ng associations between daily
nortality and the previous week's ozone concentrations which were
robust to adjustnent for particulate matter, weather, seasonality, and
| ong-termtrends.\ 130\ Al though earlier analyses undertaken as part of
the NVMMAPS did not report an effect of ozone on total nortality across
the full year, in those earlier studies the NVMMAPS investigators did
observe an effect after limting the analysis to sumer, when ozone
| evel s are highest. 131 132 Anot her recent study from 23
cities throughout Europe (APHEA2) al so found an associ ati on between
anbi ent ozone and daily nortality.\133\ Simlarly, other studies have
shown associ ati ons between ozone and nortality. 134 135
Specifically, Toulom et al. (1997) found that 1-hour naxi mum ozone
| evel s were associated with daily nunbers of deaths in four cities
(London, Athens, Barcelona, and Paris), and a quantitatively simlar
effect was found in a group of four additional cities (Ansterdam
Basel , CGeneva, and Zurich).

\130\ Bell, ML.; MDernott, A ; Zeger, S.L.; Sanmet, J.M;
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Dom nici, F. Ozone and short-termnortality in 95 U S. urban
communi ties, 1987-2000. JAVA 292(19): 2372-2378.

\' 131\ Sanet, J.M; Zeger, S.L.; Domnici, F.; Curriero, F.
Coursac, |.; Dockery, D.W; Schwartz, J.; Zanobetti, A. (2000) The
Nati onal Morbidity, Mrtality and Air Pollution Study: Part 1|1
Morbidity, Morrtality and Air Pollution in the United States.
Research Report No. 94, Part Il. Health Effects Institute,

Canbri dge, MA, June 2000. This docunent is available in Docket EPA-
HQ CAR- 2005- 0036.

\132\ Sanet, J.M; Zeger, S.L.; Domnici, F.; Curriero, F.
Coursac, |.; Zeger, S. (2000) Fine Particulate Air Pollution and
Mortality in 20 U.S. Cities, 1987-1994. The New Engl and Journal of
Medi ci ne 343(24): 1742-1749.

\133\ Gyparis, A ; Forsberg, B.; Katsouyanni, K ; Analitis, A ;
Toul oum, G ; Schwartz, J.; Sanoli, E.; Medina, S.; Anderson, H R
Niciu, EM; Wchmann, HE ; Kriz, B.; Kosnik, M; Skorkovsky, J.;
Vonk, J.M; Dortbudak, Z. (2004) Acute effects of ozone on nortality
fromthe " “Ar Pollution and Health: A European Approach'' project.
Am J. Respir. Crit. Care Med. 170: 1080-1087.

\'134\ Thurston, G D.; Ito, K (2001) Epidem ol ogi cal studies of
acute ozone exposures and nortality. J. Exposure Anal. Environ.

Epi demi ol . 11: 286-294.

\ 135\ Toul oum , G ; Katsouyanni, K. ; Zmrou, D.; Schwartz, J.
Spi x, C.; Ponce de Leon, A.; Tobias, A ; Quennel, P.; Rabczenko, D.
Bacharova, L.; Bisanti, L.; Vonk, J.M; Ponka, A (1997) Short-term
effects of anbi ent oxi dant exposure on nortality: A conbi ned
analysis within the APHEA project. Am J. Epidemol. 146: 177-185.

In all, the new studies that have becone avail abl e since the 8-hour
ozone standard was adopted in 1997 continue to denonstrate the harnfu
effects of ozone on public health, and the need to attain and maintain
t he ozone NAAQS.

3. Current and Projected 8-Hour Ozone Levels

Currently, ozone concentrations exceeding the |evel of the 8-hour
ozone NAAQS occur over w de geographic areas, including nost of the
nation's major popul ation centers.\136\ As of Septenber 2005 there are
approximately 159 mllion people living in 126 areas designated as not
in attainnent with the 8-hour ozone NAAQS. There are 474 full or
partial counties that make up the 8-hour ozone nonattai nnent areas.
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\ 136\ A map of the 8-hour ozone nonattai nment areas is included
in the RIA for this proposed rule.

EPA has al ready adopted many em ssion control prograns that are
expected to reduce anbient ozone | evels. These control prograns include
the Clean Air Interstate Rule (70 FR 25162, May 12, 2005), as well as
many nobile source rules (many of which are described in section V.D)
As a result of these prograns, the nunber of areas that fail to achieve
the 8-hour ozone NAAQS is expected to decrease.

Based on the recent ozone nodeling performed for the CAIR anal ysis
\' 137\, barring additional |ocal ozone precursor controls, we estinmate

37 Eastern counties (where 24 mllion people are projected to live)
will exceed the 8-hour ozone NAAQS in 2010. An additional 148 Eastern
counties (where 61 mllion people are projected to |live) are expected

to be within 10 percent of violating the 8-hour ozone NAAQS in 2010.

\ 137\ Techni cal Support Docunent for the Final Clean Ar
Interstate Rule Air Quality Mdeling. This docunent is available in
Docket EPA- HQ CAR- 2005- 0036.

States with 8-hour ozone nonattai nment areas will be required to
[[ Page 15829]]

take action to bring those areas into conpliance in the future. Based
on the final rule designating and cl assifying 8-hour ozone
nonat t ai nnent areas (69 FR 23951, April 30, 2004), nost 8-hour ozone
nonattai nnent areas will be required to attain the 8-hour ozone NAAQS
in the 2007 to 2013 tine frane and then be required to maintain the 8-
hour ozone NAAQS thereafter.\138\ W al so expect many of the 8-hour
ozone nonattai nment areas to adopt additional em ssion reduction
prograns, but we are unable to quantify or rely upon future reductions
fromadditional state and |ocal prograns that have not yet been
adopted. The expected ozone inventory reductions fromthe standards
proposed in this action may be useful to states in attaining or

mai nt ai ni ng the 8-hour ozone NAAQS.
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\ 138\ The Los Angel es South Coast Air Basin 8-hour ozone
nonattai nnent area will have to attain before June 15, 2021

A net anodel i ng tool devel oped at EPA, the ozone response surface
nmet anodel , was used to estinate the effects of the proposed em ssion
reducti ons. The ozone response surface netanodel was created using
mul tiple runs of the Conprehensive Air Quality Mddel w th Extensions
(CAMK) . Base and proposed control CAMk netanodeling was conpl eted for
two future years (2020, 2030) over a nodeling domain that includes al
or part of 37 Eastern U.S. states. For nore information on the response
surface netanodel, please see the RIA for this proposal or the Air
Qual ity Modeling Technical Support Docunent (TSD).

We have nade estinmates using the ozone response surface netanode
toillustrate the types of change in future ozone | evels that we woul d
expect to result fromthis proposed rule, as described in Chapter 3 of
the draft RIA The proposed gas can controls are projected to result in
a very small net inprovenent in future ozone, after weighting for
popul ati on. Al though the net future ozone inprovenent is small, sone
VOC-limted areas in the Eastern U.S. are projected to have non-
negligi bl e i nprovenents in projected 8-hour ozone design val ues due to
the proposed gas can controls. As stated in Section VII.E. 3, we view
t hese inprovenents as useful in neeting the 8-hour ozone NAAQS. These
net ozone inprovenents are in addition to reductions in |evels of
benzene due to the proposed gas can controls.

D. Particulate Matter

The cold tenperature vehicle controls proposed here will result in
reductions of primary PMbeing enmtted by vehicles. In addition, both
the proposed vehicle controls and the proposed gas can controls wll
reduce VOCs that react in the atnosphere to form secondary
PM2. 5, nanely organi c carbonaceous PM2. 5.

1. Background

Particulate matter (PM represents a broad class of chemcally and
physical ly diverse substances. It can be principally characterized as
di screte particles that exist in the condensed (liquid or solid) phase
spanni ng several orders of magnitude in size. PMis further described
by breaking it down into size fractions. PMLO refers to
particles with an aerodynam c dianeter |ess than or equal to a nom na
10 micrometers ([mu]m. PM2.5 refers to fine particles,
those particles with an aerodynam c di aneter |ess than or equal to a
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nomnal 2.5 [mulm Coarse fraction particles refer to those particles
with an aerodynam c dianeter |less than or equal to a nomnal 10 [mu] m

I nhal able (or “~“thoracic'') coarse particles refer to those particles
wi th an aerodynam c dianeter greater than 2.5 [nu]l m but |ess than or
equal to 10 [mulm Utrafine PMrefers to particles with dianmeters of

| ess than 100 nanometers (0.1 [mu]n). Larger particles (>10 [nu]lm tend
to be renoved by the respiratory cl earance nechani sns, whereas snall er
particles are deposited deeper in the lungs. Anbient fine particles are
a conplex mxture including sulfates, nitrates, chlorides, organic
carbonaceous material, elenental carbon, geological material, and
nmetals. Fine particles can remain in the atnosphere for days to weeks
and travel through the atnosphere hundreds to thousands of kil oneters,
whil e coarse particles generally tend to deposit to the earth within
mnutes to hours and within tens of kilonmeters fromthe em ssion
source.

EPA has NAAQS for both PM2.5 and PMLO. Both
the PM2.5 and PMLO NAAQS consist of a short-term
(24-hour) and a long-term (annual) standard. The 24-hour
PM2.5 NAAQS is set at a level of 65 [rmu]g/ M 3\ based on the
98t h percentile concentration averaged over three years. The annua
PM2. 5 NAAQS specifies an expected annual arithnetic nean not
to exceed 15 [nmu] g/ M 3\ averaged over three years. The 24-hour
PMLO NAAQS is set at a level of 150 [nu]g/ M3\ not to be
exceeded nore than once per year. The annual PMLO NAAQS
speci fies an expected annual arithnmetic nean not to exceed 50 [nu]g/

m 3\ .

EPA has recently proposed to anend the PM NAAQS.\ 139\ The proposa
includes |lowering the |level of the primary 24-hour fine particle
standard fromthe current |evel of 65 m crograns per cubic neter
([rmu]g/M3\) to 35 [mu]g/ M3\, retaining the | evel of the annual fine
standard at 15 [nu]g/m 3\, and setting a new primary 24-hour standard
for certain inhal able coarse particles (the indicator is qualified so
as to include any anmbient m x of PMLO-2.5 that is dom nated
by resuspended dust from high-density traffic on paved roads and PM
generated by industrial and construction sources, and excl udes any
anbi ent m x of PMLO-2.5 dom nated by rural w ndbl own dust
and soils and PM generated by agricultural and mning sources) at 70
[mu] g/ M 3\. The Agency is al so requesting comment on various ot her
standards for fine and inhal able coarse PM (71 FR 2620, Jan. 17, 2006).
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\139\ U S. EPA National Anbient Air Quality Standards for
Particulate Matter (71 FR 2620, Jan. 17, 2006). This docunent is
al so avail able on the web at:
http://ww. epa. gov/air/particlepollution/actions.htm

2. Health Effects of PM

Scientific studies show anbient PMis associated with a series of
adverse health effects. These health effects are discussed in detail in
the 1997 PMcriteria docunment, the recent 2004 EPA Criteria Docunent
for PMas well as the 2005 PM Staff Paper. 140 141 142
Further discussion of health effects associated with PM can al so be
found in the draft RIA for this proposal.

\ 140\ U. S. EPA (1996) Air Quality Criteria for Particul ate
Matter, EPA 600- P-95-001aF, EPA 600-P-95-001bF. This docunent is
avai |l abl e i n Docket EPA-HQ OAR- 2005- 0036.

\141\ U S. EPA (2004) Air Qality Criteria for Particul ate
Matter (Oct 2004), Volune | Docunent No. EPA600/P-99/002aF and
Vol unme || Docunment No. EPA600/P-99/002bF. This docunent is avail able
i n Docket EPA-HQ OAR- 2005- 0036.

\ 142\ U.S. EPA (2005) Review of the National Anmbient Air Quality
Standard for Particulate Matter: Policy Assessnent of Scientific and
Techni cal Information, OAQPS Staff Paper. EPA-452/R-05-005. This
docurment is avail able in Docket EPA-HQ OAR- 2005- 0036.

As described in the docunents |isted above, health effects
associated with short-termvariation (e.g. hours to days) in anbient
PM2.5 include premature nortality, hospital adm ssions,
heart and | ung di seases, increased cough, |ower-respiratory synptons,
decrenments in lung function and changes in heart rate rhythm and ot her
cardi ac effects. Studi es exam ning popul ati ons exposed to different
| evel s of air pollution over a nunber of years, including the Harvard
Six Cties Study and the American Cancer Society Study, show
associ ati ons between | ong-term exposure to anbient PM2.5 and
premature nortality, including deaths attributed to cardi ovascul ar
changes and | ung cancer
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Recently, several studies have highlighted the adverse effects of
PM specifically from nobile sources. 143 144 St udi es have
al so focused on health effects due to PM exposures on or near
roadways. \ 145\ Al t hough these studies include all air pollution
sources, including both spark-ignition (gasoline) and diesel powered
vehi cl es, they indicate that exposure to PM em ssions near roadways,
t hus dom nated by nobil e sources, are associated with health effects.
The proposed vehicle controls may help to reduce exposures to nobile
source related PM2.5. Additional information on near roadway
health effects can be found in Section Il of this preanble.

\ 143\ Laden, F.; Neas, L.M; Dockery, D.W; Schwartz, J. (2000)
Associ ation of Fine Particulate Matter fromDifferent Sources with
Daily Mortality in Six US. CGties. Environmental Health
Per spectives 108: 941-947.

\ 144\ Janssen, N. A H; Schwartz, J.; Zanobetti, A.; Suh, HH
(2002) Air Conditioning and Source-Specific Particles as Mdifiers
of the Effect of PMLO on Hospital Adm ssions for Heart
and Lung Di sease. Environnental Health Perspectives 110: 43-49.

\ 145\ Ri ekider, M; Cascio, WE.; Giggs, T.R; Herbst, MC.;
Bronmberg, P.A ; Neas, L.; Wllians, RW; Devlin, R B. (2003)
Particul ate Matter Exposures in Cars is Associated with
Cardi ovascul ar Effects in Healthy Young Men. Am J. Respir. Crit.
Care Med. 169: 934-940.

3. Current and Projected PWM.5 Levels

EPA has recently finalized PM2.5 nonattai nment
designations (70 FR 943, Jan 5. 2005).\146\ As can be seen fromthe
desi gnations, anbient PM2.5 | evels exceeding the |evel of
the PM2.5 NAAQS are w despread throughout the country. There
are approximately 88 mllion people living in 39 areas (which include
all or part of 208 counties) designated as not in attainnment with the
PM2. 5 NAAQS

\146\ US EPA, Air Quality Designations and C assifications for
the Fine Particles (PM2.5) National Ambient Air Quality
St andards, Decenber 17, 2004. (70 FR 943, Jan 5, 2005) This docunent
is also available on the web at: http://ww. epa. gov/ pndesi gnati ons/.
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EPA has al ready adopted many em ssion control progranms that are
expected to reduce anbient PM Il evels. These rules include the Cean Air
Interstate Rule (70 FR 25162, May 12, 2005), as well as many nobile
source rules. Section V.D details many of these nobile source
rules.\147\ As a result of these prograns, the nunber of areas that
fail to achieve the 1997 PM2.5 NAAQS is expected to
decrease. Based on nodeling perfornmed for the CAIR analysis, we
estimate that 28 Eastern counties (where 19 mllion people are
projected to live) will exceed the PM2.5 standard in
2010.\148\ In addition, 56 Eastern counties (where 24 mllion people
are projected to live) are expected to be within 10 percent of
violating the PM2.5 in 2010.

\ 147\ The Clean Air Interstate Rule (CAIR) will reduce em ssions
of SO2 and NOX from power plants in the
Eastern 37 states, reducing interstate transport of nitrogen oxides
and sul fur dioxide and helping cities and states in the East neet
t he ozone and PM NAAQS. (70 FR 25162) (May 12, 2005).

\ 148\ Techni cal Support Docunent for the Final Clean Ar
Interstate Rule Air Quality Mdeling. This docunent is available in
Docket EPA- HQ OAR- 2005- 0036.

VWhile the final inplementation process for bringing the nation's
air into attainment with the 1997 PM2.5 NAAQS is still being
conpleted in a separate rul emaki ng acti on, we expect that nost areas
will need to attain the 1997 PM2.5 NAAQS in the 2009 to 2014
time franme, and then be required to maintain the NAAQS thereafter. The
expected PM and VOC i nventory reductions fromthe standards proposed in
this action will be useful to states in attaining or maintaining the
PM2. 5 NAAQS.
4. Current PMLO Levels

Air quality nonitoring data indicates that as of Septenber 2005
approximately 29 mllion people live in 55 designated PMLO
nonat t ai nnent areas, which include all or part of 54 counties. The R A
for this proposed rule lists the PMLO nonattai nnent areas
and their popul ati ons.

Based on section 188 of the Act, we expect that nost areas w ||
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attain the PMLO NAAQS no | ater than Decenber 31, 2006,

depending on an area's classification and other factors, and then be
required to maintain the PMLO NAAQS thereafter. The expected

PM and VOC inventory reductions fromthe standards proposed in this
action could be useful to states in maintaining the PMLO

NAAGS. \ 149\

\ 149\ As nentioned above, the EPA has recently proposed to anend
the PM NAAQS, by establishing a new indicator for certain inhalable
coarse particles, and a new primary 24-hour standard for coarse
particles described by that indicator. EPA al so proposed to revoke
the current 24-hour PMLO standard in all areas of the
country except in those areas with a popul ation of at |east 100,000
peopl e and which contain at | east one nonitor violating the 24-hour
PMLO standard, based on the nost recent 3 years of air
quality data. In addition, EPA proposed to revoke upon pronul gation
of this rule the current annual PMLO standard if EPA
finalizes the proposed primary standard for PMLO-2.5 (71
FR 2620, Jan. 17, 2006).

E. O her Environnental Effects

1. Visibility
a. Background

Visibility can be defined as the degree to which the atnosphere is
transparent to visible light.\150\ Visibility is inmportant because it
has direct significance to people's enjoynent of daily activities in
all parts of the country. Individuals value good visibility for the
well -being it provides themdirectly, where they live and work, and in
pl aces where they enjoy recreational opportunities. Visibility is also
hi ghly valued in significant natural areas such as national parks and
wi | derness areas, because of the special enphasis given to protecting
these | ands now and for future generations. For nore information on
visibility see the recent 2004 EPA Criteria Document for PMas well as
the 2005 PM St aff Paper. 151 152

\ 150\ National Research Council, 1993. Protecting Visibility in
Nati onal Parks and W/ derness Areas. National Acadeny of Sciences
Committee on Haze in National Parks and WI derness Areas. Nationa
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Acadeny Press, Washington, DC. This docunent is available in Docket
EPA- HQ- OAR- 2005- 0036. Thi s book can be viewed on the Nationa
Acadeny Press Website at http://ww. nap. edu/ books/ 0309048443/ htmi /.

\151\ U. S. EPA (2004) Air Qality Criteria for Particulate
Matter (Oct 2004), Volune | Docunent No. EPA600/P-99/002aF and
Vol une |11 Docunent No. EPA600/P-99/002bF. This docunent is avail able
i n Docket EPA-HQ OAR-2005- 0036.

\152\ U. S. EPA (2005) Review of the National Anmbient Air Quality
Standard for Particulate Matter: Policy Assessnent of Scientific and
Techni cal Information, OAQPS Staff Paper. EPA-452/R-05-005. This
docunent is avail able in Docket EPA-HQ OAR-2005- 0036.

To address the welfare effects of PMon visibility, EPA set
secondary PM2.5 standards in 1997 which would act in
conjunction with the establishment of a regional haze program EPA
concl uded that PM2.5 causes adverse effects on visibility in
various | ocations, depending on PM concentrations and factors such as
chem cal conposition and average relative humdity and the secondary
(wel fare-based) PM2.5 NAAQS was established as equal to the
suite of primary (health-based) NAAQS (62 FR 38669, July 18, 1997).
Furthernore, Section 169 of the Act provides additional authorities to
remedy existing visibility inpairment and prevent future visibility
impairment in the 156 national parks, forests and w | derness areas
categori zed as nmandatory Federal class | areas (62 FR 38680-81, July
18, 1997).\153\ In July 1999 the regional haze rule (64 FR 35714) was
put in place to protect the visibility in mandatory Federal class |
areas. Visibility can be said to be inpaired in both PW.5
nonat tai nnent areas and mandatory Federal class | areas.\ 154\

\ 153\ These areas are defined in section 162 of the Act as those
nati onal parks exceeding 6,000 acres, w | derness areas and nenori al
par ks exceedi ng 5,000 acres, and all international parks which were
i n exi stence on August 7, 1977.

\ 154\ As nentioned above, the EPA has recently proposed to anend
the PM NAAQS (71 FR 2620, Jan. 17, 2006). The proposal would set the
secondary NAAQS equal to the primary standards for both
PM2.5 and PMLO-2.5. EPA also is taking coment
on whether to set a separate PM2.5 standard, designed to
address visibility (principally in urban areas), on potential |evels
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for that standard within a range of 20 to 30 [nu] g/ n,
and on averaging times for the standard within a range of four to
ei ght daylight hours.

[[ Page 15831]]

b. Current Visibility I|npairnent

Data showi ng PM2. 5 nonattai nnent areas, and visibility
| evel s above background at the Mandatory Class | Federal Areas
denonstrate that unacceptable visibility inpairnment is experienced
throughout the U S., in nulti-state regions, urban areas, and renote
mandat ory Federal class | areas. 15 156 The mandatory
federal class | areas are listed in Chapter 3 of the draft RIA for this
action. The areas that have design val ues above the PM2. 5
NAAQS are also listed in Chapter 3 of the draft RIA for this action.

\ 155\ US EPA, Air Quality Designations and C assifications for
the Fine Particles (PM2.5) National Ambient Air Quality
St andards, Decenber 17, 2004. (70 FR 943, Jan 5. 2005) This documnent
is also available on the web at: http://ww. epa. gov/ pndesi gnati ons/.

\ 156\ US EPA. Regi onal Haze Regul ations, July 1, 1999. (64 FR
35714, July 1, 1999).

c. Future Visibility Inpairnment

Recent nodeling for the Clean Air Interstate Rule (CAIR) was used
to project visibility conditions in nandatory Federal class | areas
across the country in 2015. The results for the mandatory Federal d ass
| areas suggest that these areas are predicted to continue to have
annual average deciview | evel s above background in the future.\157\
Model i ng done for the CAIR also projected PM.5 levels in
the Eastern U.S. in 2010. These projections include all sources of
PM2. 5, including the engines covered in this proposal, and
suggest that PM2.5 | evel s above the 1997 NAAQS will persi st
into the future.\158\

The vehicles that would be subject to the proposed standards
contribute to visibility concerns in these areas through both their
primary PM em ssions and their VOC em ssions, which contribute to the
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formati on of secondary PM2.5. The gas cans that woul d be

subject to the proposed standards al so contribute to visibility
concerns through their VOC em ssions. Reductions in these direct PM and
VOC emi ssions will help to inprove visibility across the nation

i ncl udi ng mandatory Federal class | areas.

\ 157\ The deciview netric describes perceived visual changes in
a linear fashion over its entire range, anal ogous to the deci bel
scale for sound. A deciview of O represents pristine conditions. The
hi gher the deciview value, the worse the visibility, and an
i mprovenent in visibility is a decrease in deciview val ue.

\ 158\ EPA recently proposed to revise the current secondary PM
NAAQS standards by naking themidentical to the suite of proposed
primary standards for fine and coarse particles (71 FR 2620, Jan.

17, 2006).

2. Plant Damage From Ozone

Ozone contributes to many environnental effects, with danage to
pl ants and ecosystens being of nost concern. Plant damage affects crop
yields, forestry production, and ornanentals. The adverse effect of
ozone on forests and ot her natural vegetation can in turn cause danmage
to associ ated ecosystens, with additional resulting econom c | osses.
Prol onged ozone concentrations of 100 ppb can be phytotoxic to a | arge
nunber of plant species, and can produce acute injury and reduced crop
yi el d and bi omass production. Ozone concentrations within the range of
50 to 100 ppb have the potential over a |longer duration to create
chronic stress on vegetation that can result in reduced plant growth
and yield, shifts in conpetitive advantages in m xed popul ati ons,
decreased vigor, and injury. Ozone effects on vegetation are presented
in nmore detail in the 1996 Criteria Docunment and the 2005 draft
Criteria Docunent.
3. Atnospheric Deposition

Wet and dry deposition of anmbient particulate matter delivers a
conpl ex m xture of netals (e.g., nercury, zinc, |ead, nickel, alum num
cadm um, organic conpounds (e.g., POM dioxins, furans) and inorganic
conmpounds (e.g., nitrate, sulfate) to terrestrial and aquatic
ecosystens. EPA's Great Waters Program has identified 15 pollutants
whose deposition to water bodies has contributed to the overal
contanmination | oadings to these Great Waters. These 15 conpounds
i ncl ude several heavy netals and a group known as pol ycyclic organic
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matter (POM. Wthin POM are the polycyclic aromatic hydrocarbons
(PAHs). PAHs in the environnment may be present in the gas or particle
phase, although the bulk will be adsorbed onto airborne particul ate
matter. In nost cases, human-nade sources of PAHs account for the
majority of PAHs released to the environnment. The PAHs are usually the
POVs of concern as nany PAHs are probabl e human carci nogens.\ 159\ For
some wat er sheds, atnospheric deposition represents a significant input
to the total surface water PAH burden. 160 161 Epissions from

nobi | e sources have been found to account for a percentage of the

at nospheri c deposition of PAHs. For instance, recent studies have
identified gasoline and diesel vehicles as the nmajor contributors in
the atnospheric deposition of PAHs to Chesapeake Bay, Massachusetts Bay
and Casco Bay. 162 163 The vehicle controls being proposed

may help to reduce deposition of heavy netals and POM

\ 159\ Deposition of Air Pollutants to the Great Waters-Third
Report to Congress, O fice of Air Quality Planning and Standards,
June 2000, EPA453-R-00-005. This docunent is available in Docket
EPA- HQ- CAR- 2005- 0036.

\160\ Sintik, MF.; Ei senrich, S.J.; Golden, KA ; Liu, S
Li pi atou, E.; Swackhaner, D.L.; and Long, D.T. (1996) Atnospheric
Loadi ng of Polycyclic Aromati c Hydrocarbons to Lake M chigan as
Recorded in the Sedinments. Environ. Sci. Technol. 30:3039-3046.

\161\ Sintik, MF.; Eisenrich, S.J.; and Lioy, P.J. (1999)
Source Apportionnent and Source/ Sink Rel ati onships of PAHs in the
Coastal Atnosphere of Chicago and Lake M chigan. Atnospheric
Envi ronment 33: 5071-5079.

\'162\ Dickhut, R M; Canuel, E A ; GQustafson, KE.; Liu, K
Arzayus, K M; Wl ker, S. E.; Edgeconbe, G; Gaylor, MO ; and
McDonal d, E. H. (2000) Autonotive Sources of Carcinogenic Polycyclic
Aromati c Hydrocarbons Associated with Particulate Matter in the
Chesapeake Bay Region. Environ. Sci. Technol. 34: 4635-4640.

\163\ Golonb, D.; Barry, E.; Fisher, G ; Varanusupakul, P.;
Kol eda, M ; and Rooney, T. (2001) Atnospheric Deposition of
Pol ycyclic Aromatic Hydrocarbons near New Engl and Coastal Waters.
At nospheric Environnent 35: 6245-6258.

4. Materials Damage and Soiling
The deposition of airborne particles can also reduce the aesthetic

http://a257.g.akamaitech.net/7/257/2422/01jan20061800/edocket.access.gpo.gov/2006/06-2315.htm (95 of 487) [03/04/2006 06:11:57 p.m.]



FR Doc 06-2315

appeal of buildings and culturally inportant articles through soiling,
and can contribute directly (or in conjunction with other pollutants)
to structural damage by neans of corrosion or erosion.\164\ Particles
affect materials principally by pronoting and accel erating the
corrosion of metals, by degrading paints, and by deteriorating building
material s such as concrete and |inmestone. Particles contribute to these
effects because of their electrolytic, hygroscopic, and acidic
properties, and their ability to sorb corrosive gases (principally

sul fur dioxide). The rate of nmetal corrosion depends on a nunber of
factors, including the deposition rate and nature of the pollutant; the
i nfluence of the netal protective corrosion film the amount of

noi sture present; variability in the el ectrochem cal reactions; the
presence and concentration of other surface electrolytes; and the
orientation of the nmetal surface.

\164\ U.S. EPA (2005) Review of the National Anbient Air Quality
Standards for Particulate Matter: Policy Assessnment of Scientific
and Technical Information, QAQPS Staff Paper. This docunent is
avail abl e in Docket EPA-HQ OAR-2005- 0036.

V. \What Are Mbile Source Em ssions Over Tine and How Would This
Proposal Reduce Em ssions, Exposure and Associated Health Effects?

A. Mbile Source Contribution to Air Toxi cs Em ssions

In 1999, based on the National Em ssions Inventory (NElI), nobile
sources accounted for 44% of total

[[ Page 15832]]

em ssions of 188 hazardous air pollutants (on the Cean Air Act section
112(b) list of hazardous air pollutants). D esel particulate matter
(PM is not included in this list of 188 pollutants. Sixty-five percent
of the nobile source tons in this inventory were attributable to
hi ghway nobil e sources, and the renmainder to nonroad sources.
Furt hernore, over 90% of nobile source em ssions of air toxics (not
including diesel PM are attributable to gasoline vehicles and
equi pnent .

Recently, EPA projected trends in air toxic em ssions (not
i ncluding diesel PM to 2020, using the 1999 National Em ssions
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Inventory (NEI) as a baseline.\165\ Overall, air toxic em ssions are
projected to decrease from5,030,000 tons in 1999 to 4,010,000 tons in
2020, as a result of em ssion controls on major, area, and nobile
sources. In the absence of Clean Air Act em ssion controls currently in
pl ace, EPA estinmates air toxic enm ssions would total 11,590,000 tons in
2020.

\165\ Strum M, R Cook, J. Thurman, D. Ensley, A Pope, T.
Pal mra, R Mason, H Mchaels, and S. Shedd. 2005. Projection of
Hazardous Air Pollutant Em ssions to Future Years. Science of the
Total Environnment, in press.

Figure V.A-1 depicts the contributions of source categories to air
toxi ¢ em ssions between 1990 and 2020.\166\ As indicated in Figure V.A-
1, nobile source air toxic emssions will be reduced 60% bet ween 1999
and 2020, from2.2 mllion to 880,000 tons. This reduction wll occur
despite a projected 57% increase in vehicle mles traveled, and a
projected 63% increase in nonroad activity, based on units of work
cal | ed horsepower-hours. It should be noted, however, that EPA

anticipates nobile source air toxic emssions will begin to increase
after 2020, from about 880,000 tons in 2020 to 920,000 tons in 2030.
This is because, after 2020, reductions fromcontrol progranms will be

out paced by increases in activity.

\166\ It should be noted that after 2010, stationary source
em ssions are based only on econonic growth, and do not account for
reductions from ongoi ng toxics progranms such as the urban air toxics
program residual risk standards and area source program which are
expected to further reduce toxics.

In 1999, 29% of air toxic em ssions were from hi ghway vehi cl es and
15% from nonr oad equi pnent. Mreover, 54%of air toxic em ssions from
hi ghway vehicles were emtted by |ight-duty gasoline vehicles (LDGVs)
and 37% by light-duty trucks (LDGIs) (see Table V.A-1). EPA projects
that in 2020, only 27% of highway vehicle toxic em ssions will be from
LDGVs and 63% w || be fromLDGIs. Air toxic em ssions from nonroad
equi pnent are dom nated by | awn and garden equi pnent, recreationa
equi pnent, and pl easure craft, which collectively accounted for al nost

http://a257.g.akamaitech.net/7/257/2422/01jan20061800/edocket.access.gpo.gov/2006/06-2315.htm (97 of 487) [03/04/2006 06:11:57 p.m.]



FR Doc 06-2315

80% of nonroad toxic em ssions in 1999 and 2020 (see Table V. A-2).
Figure V.A-1Contribution of Source Categories to Air Toxic

Em ssions, 1990 to 2020 (not including diesel particulate matter).

Not e: Dashed line represents projected em ssions w thout Cean Ar Act

control s.
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If diesel PMemssions were added to the nobile source total,
nobi | e sources woul d account for 48%of a total 5,398,000 tons in 1999.
Figure V.A -2 summarizes the trend in diesel PMbetween 1999 and 2020,
by source category. Diesel PMem ssions will be reduced from 368, 000
tons in 1999 to 114,000 tons in 2020, a decrease of 70% As controls on
hi ghway di esel engi nes and nonroad di esel engi nes phase in, diesel-
power ed | oconotives and conmercial marine vessels increase from 11% of
the inventory in 1999 to 27% i n 2020.

Subsequent to the devel opnent of these projected inventories for
nobil e source air toxics, a nunmber of inventory revisions have
occurred. Data EPA has collected indicate that the MOBILE6. 2 em ssion
factor nodel is under predicting hydrocarbon em ssions (including air
toxi cs) and PM em ssions at |ower tenperatures, fromlight-duty
vehi cl es neeting National Low Em ssion Vehicle (NLEV) and Tier 2
tail pi pe standards. The inventories presented in sections V.B, V.C.,
and V.E. reflect these enhancenents.

Table V.A-1.--Percent Contribution of Vehicle Casses to H ghway Vehicle Air Toxic
Em ssions, 1999 to 2020
[ Not including diesel particulate matter]

Vehi cl e 1999 (% 2007 (% 2010 (%
2015 (% 2020 (%

Li ght-Duty Gasoline Vehicles................... 54 41
37 31 27
Light-Duty Gasoline Trucks..................... 37 49
53 59 63
Heavy-Duty Gasoline Vehicles................... 6 5
4 4 3
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Heavy-Duty Diesel Vehicles..................... 3 4
4 4 5
QO her (notorcycles and light-duty diesel 1 1
1 2 2

vehicles and trucks).......... ... .. ... .. .....
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Table V. A-2.--Contribution of Equi prent Types to Nonroad Air Toxic
Em ssions, 1999 to 2020

Equi prent type 1999 (% 2007 (% 2010 (%
2015 (% 2020 (%

Lawn and Garden. .. .......... . 26 18
17 21 25
Pleasure Craft......... .. .. . ... 34 27
25 25 25
Recreational .......... . . .. . . .. 19 38
40 35 29
Al O hers. . ... e 21 17
18 19 21

[GRAPHIC] [TIFF OM TTED] TP29MR06. 002
B. VOC Em ssi ons From Mobil e Sources

Table V.B-1 presents 48-State VOC em ssions from key nobil e source
sectors in 1999, 2010, 2015, and 2020, not including the effects of
this proposed rule. The 1999 inventory estimtes for nonroad equi pnent
were obtained fromthe National Em ssions Inventory, and the 2010 and
| ater year estinmates were obtained fromthe inventories devel oped for
the Cean Air Interstate Air Quality Rule (CAIR). The table provides
em ssions for nonroad equi pment such as commercial marine vessels,
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| oconotives, aircraft, |Iawn and garden equi pnent, recreational vehicles
and boats, industrial equipnment, and construction equi pnment. The
estimates for highway vehicle classes were devel oped for this rule. The
estimates for light-duty gasoline vehicles reflect revised estinmtes of
hydr ocarbon emi ssions at | ow tenperatures.

Table V.B-1.--48-State VOC Em ssions (Tons) From Key Mbile Source Sectors in
1999, 2010, 2015, and 2020
[Wthout this proposed rule]

Cat egory 1999 2010
2015 2020
Li ght Duty Gasoline Vehicles and Trucks......... 4,873, 000 2,896, 000
2,566, 000 2, 486, 000
[[ Page 15835]]
Heavy Duty and O her H ghway Vehicles........... 672, 000 255, 000
212, 000 200, 000
Nonroad Equipment............... ... ... ... 2,785, 000 1, 739, 000
1, 500, 000 1, 387, 000

VOC emi ssions from hi ghway vehicles are about tw ce those from
nonroad equi pment in 1999. Em ssions from both hi ghway vehicles and
nonroad equi pnent decline substantially between 1999 and 2020 as a
result of EPA control prograns that are al ready adopted. The VOC
em ssion reductions associated with this proposed rule are presented in
section V.E, bel ow

C. PM Em ssions From Mbil e Sources

Table V.C-1 presents 48-State PM2.5 \ 167\ enmi ssions from
key nobil e source sectors in 1999, 2010, 2015, and 2020, not i ncluding
the effects of this proposed rule. The estimates in Table V.C 1 cone
fromthe sanme sources as the VOC estimates in section V.B. EPA is
considering revisions to estimates of the PM em ssions inventory for
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notor vehicles. Recent data suggest PMem ssions are significantly

hi gher than currently estimated in the MOBILE6 em ssions nodel. In
addition, testing done for this rule denonstrates that PM em ssions are
el evated at cold tenperatures. The estimates in Table V.C- 1 do not
account for the effects of cold tenperature.

\167\ PM2.5 is particulate matter under 2.5 mcrons
in dianeter. Over 85% of the mass of PMfrom nobile sources is
PMR. 5.

Table V.C1--48-State PM2.5 Em ssions (Tons) from Key Mbile Source Sectors in
1999, 2010, 2015, and 2020
[Wthout this proposed rule]

Cat egory 1999 2010

2015 2020

Li ght-Duty Gasoline Vehicles and Trucks......... 48, 000 33, 000
36, 000 39, 000

Heavy-Duty and Ot her Hi ghway Vehicles........... 136, 000 51, 000
28, 000 20, 000

Nonroad Equipment.............. ... .. . ... 332, 000 232, 000
201, 000 178, 000

Section V.E, below, presents estinmates of PM em ssion reductions
associ ated with the proposed col d-tenperature vehicl e standards.

D. Description of Current Mbile Source Em ssions Control Prograns That
Reduce MBATsS

As described in section V.A existing nobile source control
progranms Wi ll reduce MSAT em ssions (not including diesel PM by 60%
bet ween 1999 and 2020. Diesel PMfrom nobile sources wll be reduced by
70% bet ween 1999 and 2020. The nobil e source prograns include controls
on fuels, highway vehicles, and nonroad equi prent. These prograns are
al so reduci ng hydrocarbons and PM nore generally, as well as oxi des of
nitrogen. The sections imredi ately bel ow provi de general descriptions
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of these programs, as well as voluntary prograns to reduce nobile
source em ssions, such as the National C ean D esel Canpai gn and Best
Wor kpl aces for Comruters. A nore detail ed description of nobile source
progranms is provided in Chapter 2 of the R A

1. Fuel s Prograns

Several federal fuel prograns reduce MSAT em ssions. Sone of these
prograns directly control air toxics, such as the refornul ated gasoline
(RFG progranis benzene content Iimt and required reduction in total
toxics em ssions, and the anti-backsliding requirenents of the anti-
dunmpi ng and current NMSAT prograns, which require that gasoline cannot
get dirtier with respect to toxics em ssions. OQthers, such as the
gasol i ne sul fur program control toxics indirectly by reducing
hydr ocarbon and rel ated toxics eni ssions.

a. RFG

The RFG program contains two direct toxics control requirenents.
The first is a fuel benzene standard, requiring RFG to average no
greater than 0.95 vol une percent benzene annually (on a refinery or
i nporter basis). The RFG benzene requirenent includes a per-gallon cap
on fuel benzene |evel of 1.3 volune percent. In 1990, when the C ean
Air Act was anended to require refornul ated gasoline, fuel benzene
averaged 1.60 volune percent. For a variety of reasons, including other
regul ati ons, chem cal product prices and refining efficiencies, nost
refiners and inporters have achieved significantly greater reductions
in benzene than required by the program In 2003, RFG benzene content
averaged 0.62 percent. The RFG benzene requirenent includes a per-
gall on cap on fuel benzene level of 1.3 volunme percent.

The second RFG toxics control requires that RFG achi eve a specific
| evel of toxics em ssions reduction. The requirenent has increased in
stringency since the RFG program began in 1995, when the requirenent
was that RFG annually achieve a 16.5% reduction in total (exhaust plus
evaporative) air toxics emssions. Currently, a 21.5%reduction is
requi red. These reductions are determ ned using the Conpl ex Mdel. As
nmenti oned above, for a variety of reasons nost regul ated parties have
overconplied with the required toxics em ssions reductions. During
1998- 2000, RFG achi eved, on average, a 27.5% reduction in toxics
em Ssi ons.

b. Anti - Dunpi ng

The anti-dunping regul ati ons were intended to prevent the dunping

of ““dirty'' gasoline conponents, which
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were renoved to produce RFG into conventional gasoline (CG. Since the
dunmping of "~ “dirty'' gasoline conmponents, for exanple, benzene or
benzene- cont ai ni ng bl endi ng streanms, would show up as increases in

toxi cs em ssions, the anti-dunping regulations require that a refiner's
or inporter's CG be no nore polluting with respect to toxics em ssions
than the refiner's or inporter's 1990 gasoline. The anti-dunping
program consi ders only exhaust toxics em ssions and does not include
evaporative em ssions.\168\ Refiners and inporters have either a uni que
i ndi vi dual anti-dunping baseline or they have the statutory anti -
dunmpi ng baseline if they did not fulfill the mninmmrequirenments for
devel opi ng a uni que individual baseline. In 1990, average exhaust
toxics enm ssions (as estinmated by the Conplex Mddel) were 104.5 ny/
mle; \169\ in 2004, CG exhaust toxics em ssions averaged 90.7 ng/mle.
Al t hough CG has no benzene Iimt, benzene | evels have declined
significantly fromthe 1990 | evel of 1.6 volune percent to 1.1 vol une
percent for CGin 2004.

\ 168\ See RFG rule for why evaporative enm ssions are not
included in the anti-dunpi ng toxics determ nation
\ 169\ Phase I1.

c. 2001 Mobile Source Air Toxics Rule (MSATL)

As di scussed above, both RFG and CG have, on average, exceeded
their respective toxics control requirenents. In 2001, EPA issued a
nobil e source air toxics rule (MSAT1, for the purposes of this second
proposal ), as discussed in section |.D. The intent of MSAT1l is to
prevent refiners and inporters from backsliding fromthe toxics
performance that was being achieved by RFG and CG In order to lock in
superior levels of control, the rule requires that the annual average
toxi cs performance of gasoline nmust be at |east as clean as the average
performance of the gasoline produced or inported during the three-year
period 1998-2000. The period 1998-2000 is called the baseline period.
Toxics performance is determ ned separately for RFG and CG in the sane
manner as the toxics determ nations required by the RFG\ 170\ and anti -
dunpi ng rul es.
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Li ke the anti-dunping provisions, MSAT1 utilizes an individua
basel i ne agai nst which conpliance is determ ned. The average 1998- 2000
toxi cs performance | evel, or baseline, is determ ned separately for
each refinery and inporter.\171\ To establish a unique individual MSAT1
basel i ne, EPA requires each refiner and inporter to submt
docunent ati on supporting the determ nation of the baseline. Most
refiners and many inporters in business during the baseline period had
sufficient data to establish an individual baseline. An MSAT1 baseline
vol une is associated with each uni que individual baseline value. The
MBAT1 baseline volune reflects the average annual vol unme of such
gasol i ne produced or inported during the baseline period. Refiners and
i mporters who did not have sufficient refinery production or inports
during 1998-2000 to establish a unique individual MSAT1 basel i ne nust
use the default baseline provided in the rule.

\ 171\ Except for those who conply with the anti-dunpi ng
requi renents for conventional gasoline on an aggregate basis, in
whi ch case the MSAT1 requirenents for conventional gasoline nust be
nmet on the sane aggregate basis (40 CFR Part 80, Subpart E)

The MSAT1 program began with the annual averagi ng period begi nning
January 1, 2002. Since then, the toxics performance for RFG has
i nproved from a baseline period average of 27.5% reduction to 29.5%
reduction in 2003. Likew se, CG toxics em ssions have decreased from an
average of 95 ng/mle during 1998-2000 to 90.7 ng/mle in 2003.
d. Gasoline Sulfur

EPA' s gasoline sul fur program\172\ requires, beginning in 2006,
that sulfur levels in gasoline can be no higher in any one batch than
80 ppm and nust average 30 ppm annually. Wen fully effective,
gasoline will have 90 percent |less sulfur than before the program
Reduced sul fur |l evels are necessary to ensure that vehicle em ssion
control systenms are not inpaired. These systens effectively reduce non-
net hane organi c gas (NMOG emni ssions, of which sone are air toxics.
Wth Iower sulfur levels, em ssion control technol ogi es can work | onger
and nore efficiently. Both new and ol der vehicles benefit fromreduced
gasol i ne sul fur |evels.

\172\ 65 FR 6822 (February 10, 2000).
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e. Gasoline Volatility

A fuel's volatility defines its evaporation characteristics. A
gasoline's volatility is commonly referred to as its Reid vapor
pressure, or RVP. Gasoline summertinme RVP ranges from about 6-9 psi,
and wintertinme RVP ranges from about 9-14 psi, when additional vapor is
required for starting in cold tenperatures. Gasoline vapors contain a
subset of the |iquid gasoline conponents, and thus can contain toxics
conpounds such as benzene. EPA has controlled sumrerti me gasoline RVP
since 1989 primarily as a VOC and ozone precursor control, which also
results in sone toxics pollutant reductions.
f. Diesel Fuel

In early 2001, EPA issued rules requiring that diesel fuel for use
i n highway vehicles contain no nore than 15 ppm sul fur begi nni ng June
1, 2006.\173\ This program contains averagi ng, banking and trading
provi sions, as well as other conpliance flexibilities. In June 2004,
EPA i ssued rul es governing the sulfur content of diesel fuel used in
nonroad di esel engines.\174\ In the nonroad rule, sulfur levels are
limted to a nmaxi num of 500 ppm sul fur begi nning in 2007 (current
| evel s are approximately 3000 ppn). In 2010, nonroad di esel sulfur
| evel s nust not exceed 15 ppm

\173\ 66 FR 5002 (January 18, 2001) http://ww. epa. gov/otaq/di esel.htm

\'174\ 69 FR 38958 (June 29, 2004).

EPA' s di esel fuel requirenents are part of a conprehensive program
to combi ne engi ne and fuel controls to achieve the greatest em ssion
reductions. The diesel fuel provisions enable the use of advanced
em ssi on-control technol ogi es on diesel vehicles and engines. The
di esel fuel requirements will also provide i mediate public health
benefits by reducing PMem ssions fromcurrent diesel vehicles and
engi nes.

g. Phase-Qut of Lead in Gasoline

One of the first progranms to control toxic em ssions from notor
vehi cl es was the renoval of |lead fromgasoline. Beginning in the md-
1970s, unl eaded gasoline was phased in to replace | eaded gasoline. The
phase-out of |eaded gasoline was conpl eted January 1, 1996, when | ead
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was banned from notor vehicle gasoline. The renoval of |ead from
gasoline has essentially elimnated on-hi ghway nobil e source em ssions
of this highly toxic substance.
2. Hi ghway Vehicle and Engi ne Prograns

The 1990 Cl ean Air Act Amendnents set specific enission standards
for hydrocarbons and for PM Air toxics are present in both of these
pol | utant categories. As vehicle manufacturers devel op technol ogies to
conply with the hydrocarbon (HC) and particul ate standards (e.g., nore
efficient catalytic converters), air toxics are reduced as well. Since
1990, we have devel oped a nunber of prograns to address exhaust and
evapor ati ve hydrocarbon em ssions and PM em ssi ons.

Two of our recent initiatives to control em ssions from notor
vehi cl es
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and their fuels are the Tier 2 control programfor |ight-duty vehicles
and the 2007 heavy-duty engine rule. Together these two initiatives
define a set of conprehensive standards for |ight-duty and heavy-duty
notor vehicles and their fuels. In both of these initiatives, we treat
vehicles and fuels as a system The Tier 2 control program establishes
stringent tail pipe and evaporative em ssion standards for |ight-duty
vehicles and a reduction in sulfur levels in gasoline fuel beginning in
2004.\ 175\ The 2007 heavy-duty engine rule establishes stringent
exhaust em ssion standards for new heavy-duty engi nes and vehicles for
the 2007 nodel year as well as reductions in diesel fuel sulfur |evels
starting in 2006.\176\ Both of these progranms will provide substantia
em ssions reductions through the application of advanced technol ogi es.
We expect 90%reductions in PMfrom new di esel engi nes conpared to
engi nes under current standards.

\'175\ 65 FR 6697, February 10, 2000.
\176\ 66 FR 5001, January 18, 2001.

Sone of the key earlier progranms controlling highway vehicle and
engi ne em ssions are the Tier 1 and NLEV standards for |ight-duty
vehi cl es and trucks; enhanced evaporative em ssions standards; the
suppl enental federal test procedures (SFTP); urban bus standards; and
heavy-duty di esel and gasol i ne standards for the 2004/2005 tinme frane.
3. Nonroad Engi ne Prograns
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There are various categories of nonroad engi nes, including |and-
based di esel engines (e.g., farmand construction equi pnent), snall
| and- based spark-ignition (SI) engines (e.g., |lawn and garden
equi pnent, string trimers), |arge | and-based SI engines (e.qg.
forklifts, airport ground service equi prment), marine engines (including
di esel and SI, propul sion and auxiliary, commercial and recreational),
| oconotives, aircraft, and recreational vehicles (off-road notorcycles,
“tall terrain'' vehicles and snownobiles). Chapter 2 of the RIA
provi des nore information about these prograns. As w th hi ghway
vehi cl es, the VOC standards we have established for nonroad engi nes

will also significantly reduce VOC-based toxics from nonroad engi nes.
In addition, the standards for diesel engines (in conmbination with the
stringent sulfur controls on nonroad diesel fuel) will significantly

reduce di esel PM and exhaust organic gases, which are nobile source air
t oxi cs.
In addition to the engi ne-based em ssion control prograns descri bed

bel ow, fuel controls will also reduce em ssions of air toxics from
nonroad engi nes. For exanple, restrictions on gasoline fornulation (the
renoval of lead, limts on gasoline volatility and RFG are projected

to reduce nonroad MSAT em ssions because nobst gasoline-fuel ed nonroad
vehicles are fueled wth the same gasoline used in on-highway vehicles.
An exception to this is lead in aviation gasoline. Aviation gasoline,
used in general (as opposed to comercial) aviation, is a high octane
fuel used in a relatively small nunber of aircraft (those with piston
engi nes). Such aircraft are generally used for personal transportation
si ghtseeing, crop dusting, and simlar activities.
4. Voluntary Prograns

In addition to the fuel and engine control prograns described
above, we are actively pronoting several voluntary programs to reduce
em ssions from nobil e sources, such as the National C ean D esel
Canpai gn, anti-idling neasures, and Best Workpl aces for Commuters.
Whil e the stringent em ssions standards descri bed above apply to new
hi ghway and nonroad di esel engines, it is also inportant to reduce
em ssions fromthe existing fleet of about 11 mllion diesel engines.
EPA has | aunched a conprehensive initiative called the National C ean
Di esel Canpai gn, one conponent of which is to pronote the reduction of
em ssions in the existing fleet of engines through a variety of cost-
effective and innovative strategies. The goal of the Canpaign is to
reduce em ssions fromthe 11 mllion existing engines by 2014. Em ssion
reduction strategies include switching to cleaner fuels, retrofitting
engi nes through the addition of em ssion control devices, and engine
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repl acenent. For exanple, installing a diesel particulate filter

achi eves diesel particulate matter reductions of approxinmately 90
percent (when conbined with the use of ultra | ow sulfur diesel fuel).
The Energy Policy Act of 2005 includes grant authorizations and ot her
incentives to help facilitate voluntary cl ean di esel actions

nati onw de.

The National C ean Diesel Canpaign is focused on | everagi ng |ocal
state, and federal resources to retrofit or replace diesel engines,
adopt best practices, and track and report results. The Canpai gn
targets five key sectors: School buses, ports, construction, freight,
and agriculture.

Reduci ng vehicle idling provides inportant environnmental benefits.
As a part of their daily routine, truck drivers often keep their
vehicles at idle during stops to provide power, heat and air
conditioning. EPA's SmartWay Transport Partnership is hel ping the
freight industry to adopt innovative idle reduction technol ogies and
t ake advantage of proven systens that provide drivers with basic
necessities wthout using the engine. To date, there are 50 stationary
anti-idling projects, and nobile technol ogy has been installed on
nearly 20,000 trucks. The SmartWay Transport Partnership al so works
with the freight industry to reduce fuel use (wth a concom tant
reduction in em ssions) by pronoting a wi de range of new technol ogi es
such as advanced aerodynam cs, single-wide tires, weight reduction
speed control and internodal shipping.

Dai ly commuting represents another significant source of em ssions
from notor vehicles. EPA's Best Wrkplaces for CommutersSM
programis working with enpl oyers across the country to reverse the
trend of |onger, single-occupancy vehicle comuting. OTAQ has created a
national list of the Best Wirkplaces for Commuters to formally
recogni ze enployers that offer superior commuter benefits such as free
transit passes, subsidized vanpool s/carpools, and flexi-place, or work-
from home, prograns. More than 1,300 enployers representing 2.8 mllion
U. S. workers have been desi gnated Best Wrkpl aces for Conmuters.

Much of the growth in the Best Wrkplaces for Comuters program has
been through netro area-w de canpai gns. Since 2002, EPA has worked with
coalitions in 14 major nmetropolitan areas to increase the penetration
of conmmuter benefits in the marketplace and the visibility of the
conpani es that have received the BWC designation. Another significant
pat h by which the program has grown is through Conmuter Districts
i ncludi ng corporate and industrial business parks, shopping nalls,
busi ness i nprovenent districts and downtown commercial areas. To date
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EPA has granted the Best Wrkplaces for Conmuters "~ "District’
designation to twenty | ocations across the country includi ng downtown
Denver, Houston, M nneapolis and Tanpa.

E. Em ssion Reductions From Proposed Control s

1. Proposed Vehicle Controls

We are proposing a hydrocarbon standard for gasoline passenger
vehicles at cold tenperatures. This standard will reduce VOC at
tenperatures below 75 [deg]F, including air toxics such as benzene,
1, 3- but adi ene, formal dehyde, acetal dehyde, acrol ein and napht hal ene,
and will also reduce enissions of direct and secondary PM W are al so
proposi ng new evaporative em ssions standards for Tier 2 vehicles
starting in
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2009. These new evaporative standards reflect the em ssions |evels
al ready being achi eved by manufacturers.
a. Volatile Organi c Conpounds (VOC)

Table V. E-1 shows the VOC exhaust em ssion reductions fromlight-
duty gasoline vehicles and trucks that would result from our proposed
standards. The proposed standards woul d reduce VOC em ssions in 2030 by
32% Overall VOC exhaust em ssions fromthese vehicles would be reduced
by 81% bet ween 1999 and 2030 (including the effects of the proposed
standards as well|l as standards already in place, such as Tier 2).

Table V.E-1.--Estinmated National Reductions in Exhaust VOC Enmi ssions From Li ght-
Duty Gasoline Vehicles and
Trucks, 1999 to 2030

1999 2015
2020 2030
VOC Wthout Rule (tons)......................... 4,899, 891 2,625,076
2,556, 751 2, 899, 269
VOC Wth Proposed Vehicle Standards (tons)...... N. A 2, 305, 202
2, 020, 267 1, 985, 830
VOC Reductions from Proposed Vehicl e Standards N A 319, 874
536, 484 913, 439
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(LONS) .

Percentage Reduction............................ N. A 12
21 32

b. Toxics

In 2030, we estimate that the proposed vehicle standards woul d
result in a 38% reduction in benzene em ssions and 37%reduction in
total em ssions of the MSATs \177\ fromlight-duty vehicles and trucks
(see Tables V.E-2 and V. E-3).

\177\ Table IV.A-1 lists the MSATs included in this analysis.

Table V.E-2.--Estimted National Reductions in Benzene Exhaust Em ssions From Li ght -
Duty Gasoline Vehicles and
Trucks, 1999 to 2030

1999 2015
2020 2030
Benzene Wthout Rule (tons)..................... 171, 154 101, 355
106, 071 124, 897
Benzene Wth Proposed Vehicle Standards (tons).. N. A 84, 496
77,966 77,208
Benzene Reductions from Proposed Vehicle N. A 16, 859
28, 105 47, 689
Standards (tONS)........ ...
Percentage Reduction............... ... ... ....... N. A 17
26 38

Table V. E-3.--Estimated National Reductions in Exhaust MSAT Em ssions From Light-
Duty Gasoline Vehicles and
Trucks, 1999 to 2030
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1999 2015
2020 2030
MBATs Wthout Rule (tons)....................... 1, 341,572 707, 877
724,840 844, 366
MBATs Wth Proposed Vehicle Standards (tons).... N. A 599, 492
543, 332 535, 479
MBAT Reductions from Proposed Vehi cl e Standards N. A 108, 385
181, 509 308, 887
(LONS) .
Percentage Reduction............................ N. A 15
25 37
c. PMR.5

EPA expects that the proposed col d-tenperature vehicl e standards
woul d reduce exhaust em ssions of direct PM2.5 by over
20,000 tons in 2030 nationwi de (see Table V.E-4 below). Qur analysis of
the data fromvehicles neeting Tier 2 em ssion standards indicate that
PM enmi ssions follow a nonotonic relationship with tenperature, with
| ower tenperatures corresponding to higher vehicle em ssions.
Additionally, the analysis shows the ratio of PMto total non-nethane
hydr ocarbons (NVHC) to be independent of tenperature.\178\ Qur testing
i ndi cates that strategies which reduce NVHC start em ssions at cold
tenperatures al so reduce direct PMem ssions. Based on these findings,
direct PMem ssions at cold tenperatures were estinmated using a
constant PMto NVHC ratio. PM em ssion reductions were estimted by
assum ng that NVHC reductions will result in proportional reductions in
PM This assunption is supported by test data. For nore detail, see
Chapter 2.1 of the RIA

\178\ U. S. EPA. 2005. Col d-tenperature exhaust particul ate
matter em ssions. Menorandum from Chad Bail ey to docket EPA- HQ CAR-
2005- 0036.

Table V.E-4.--Estimted Nati onal Reductions in Direct PM2.5 Exhaust Em ssions From
Li ght - Duty Gasol i ne Vehicl es
and Trucks, 2015 to 2030
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2015
2020 2030
PM2. 5 Reductions from Proposed Vehicle Standards (tons)......... 7,037
11, 803 20, 096

2. Proposed Fuel Benzene Controls

The proposed fuel benzene controls woul d reduce benzene exhaust and
evaporative em ssions fromboth on-road and nonroad nobil e sources that
are fueled by gasoline. In addition, the proposed fuel benzene standard
woul d reduce evaporative em ssions fromgasoline distribution and gas
cans.
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| npacts on 1, 3-but adi ene, formal dehyde, and acet al dehyde em ssions are
not significant, but are presented in Chapter 2 of the RIA. W do not
expect the fuel benzene standard to have quantifiable inpacts on any
other air toxics, total VOCs, or PM

Tabl e V. E-5 shows national estinmates of total benzene em ssions
fromthese source sectors with and w thout the proposed fuel benzene
standard. These estinmates do not include effects of the proposed
vehi cl e or gas can standards (see section V.E. 4 for the conbined
effects of the controls). The proposed fuel benzene standard woul d
reduce total benzene em ssions fromon-road and nonroad gasoline nobile
sources, gas cans, and gasoline distribution by 12%in 2015.

Table V.E-5.--Estimated Reductions in Benzene Em ssions From Proposed Gasol i ne
Standard by Sector in 2015

Gasol i ne on- Gasol i ne
road nobil e nonroad nobil e Gas cans
Gasol i ne Tot al
sour ces sour ces

di stribution
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Benzene Wthout Rule (tons)..... 103, 797 37, 747 2,262
5,999 149, 805

Benzene Wth Proposed Gasol i ne 92,513 33, 247 1, 359
4, 054 131, 173

Standard (tons)................

Benzene Reductions from Proposed 11, 284 4,500 903
1, 945 18, 632

Gasol ine Standard (tons).......

Percent age Reduction............ 11 12 40

3. Proposed Gas Can Standards
a. VOC

Table V. E-6 shows the reductions in VOC em ssions that we expect
fromthe proposed gas can standard. In 2015, VOC em ssions from gas
cans woul d be reduced by 60% because of reduced perneation, spillage,
and evaporative | osses. These estimates do not include the effects of a
fuel benzene standard (see section V.E. 4 for the conbined effects of
t he proposed control s).

Tabl e V.E-6.--Estimated Nati onal Reductions in VOC Em ssi ons From Gas
Cans, 2010 to 2030

VOC Wthout Rule (tons)......... 318, 596 279, 374 296, 927
318, 384 362, 715
VOC Wth Proposed Gas Can N. A 250, 990 116, 431
125,702 144,634

Standard (tons)................
VOC Reductions from Proposed Gas N. A 28, 384 180, 496
192, 683 218, 080

Can Standard (tons)............

Percent age Reduction............ N. A 10 61
61 60

http://a257.g.akamaitech.net/7/257/2422/01jan20061800/edocket.access.gpo.gov/2006/06-2315.htm (113 of 487) [03/04/2006 06:11:58 p.m.]



FR Doc 06-2315

b. Toxics

The proposed gas can standard woul d reduce em ssions of benzene,
napht hal ene, tol uene, xylenes, ethylbenzene, n-hexane, 2,2, 4-
trimethyl pentane, and MIBE. W estimate that benzene em ssions from gas
cans woul d be reduced by 65% (see Table V.E-7) and, nore broadly, air
toxic em ssions by 61% (see Table V.E-8) in year 2015. These reductions
do not include effects of the proposed fuel benzene standard (see
section V.E. 4 for the conbined effects of the proposed controls).
Chapter 2 of the RIA provides details on the em ssion reductions of the
ot her toxics.

Table V.E-7.--Esti mated Nati onal Reductions in Benzene Em ssions From Gas
Cans, 2010 to 2030

Benzene Wthout Rule (tons)..... 2,229 2,118 2,262
2,423 2, 757

Benzene Wth Proposed Gas Can N. A 1, 885 794
856 985

Standard (tons)................

Benzene Reductions from Proposed N. A 233 1, 468
1, 567 1,772

Gas Can Standard (tons)........

Percent age Reduction............ N. A 11 65
65 64

Table V.E-8.--Esti mated Nati onal Reductions in Total MSAT Enm ssions From Gas
Cans, 2010 to 2030
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MBATs Wthout Rule (tons)....... 39, 581 34, 873 37,076
39, 751 45, 284

MBATs Wth Proposed Gas Can N. A 31, 312 14, 445
15, 593 17,942

Standard (tons)................

MBAT Reductions from Proposed N. A 3,561 22,631
24,158 27, 342

Gas Can Standard (tons)........

Percent age Reduction............ N. A 10 61

Chapter 2 of the RI A describes how we estimted em ssions from gas
cans, including the key assunptions used and uncertainties in the
anal ysis. W request comments on the em ssions inventory nethodol ogy
used by EPA and we encourage comenters to provide rel evant data where
possi bl e.
4. Total Em ssion Reductions From Proposed Controls

Sections V.E. 1 through V.E. 3 present the em ssions inpacts of each
of the
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proposed controls individually. This section presents the conbi ned
em ssions inpacts of the proposed controls.
a. Toxics

Air toxic emssions fromlight-duty vehicles depend on both fue
benzene content and vehicl e hydrocarbon em ssion controls. Simlarly,
the air toxic em ssions fromgas cans depend on both fuel benzene
content and the gas can em ssion controls. Tables V.E-9 and V. E-10
bel ow summari ze the expected reductions in benzene and MSAT eni ssi ons,
respectively, fromour proposed vehicle, fuel, and gas can controls. In
2030, annual benzene em ssions from gasoline on-road nobil e sources
woul d be 44% | ower as a result of this proposal (see Figure V.E-1).
Annual benzene em ssions fromgasoline light-duty vehicles would be 45%
lower in 2030 as a result of this proposal. Likew se, this proposa
woul d reduce annual em ssions of benzene fromgas cans by 78% in 2030
(see Figure V.E-2). For MSATs from on-road nobile sources, Figure V.E-3
bel ow shows a 33% reduction in MSAT em ssions in 2030.

Table V.E-9.--Esti mated Reductions in Benzene Em ssions From
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Proposed Control Measures by Sector, 2015 to 2030

2015
2020 2030
Benzene 1999 W t hout
W t hout W t hout
rul e Wth rule Reductions
rul e Wth rule Reductions rul e Wth rule Reductions
(tons) (tons) (tons)
(tons) (tons) (tons) (tons) (tons) (tons)
Gasol i ne On-road Mbil e Sour ces. 178, 465 103, 798 77, 155 26, 643
108, 256 71, 326 36, 930 127, 058 70, 682 56, 376
Gasol i ne Nonroad Mobil e Sources. 58, 710 37,747 33, 247 4,500
36, 440 32,018 4,422 39, 162 34, 400 4,762
Gs Cans. ... .o 2,229 2,262 492 1,770
2,423 531 1,892 2,757 610 2,147
Gasoline Distribution........... 5, 502 5,999 4,054 1, 945
6, 207 4,210 1, 997 6, 207 4,210 1,997
Total ......... .. ... ... ...... 244, 905 149, 806 114, 948 34, 858
153, 326 108, 085 45, 241 175, 184 109, 902 65, 282
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Tabl e V. E-10. --Esti mat ed Reducti ons in MSAT Em ssions From
Proposed Control Measures by Sector, 2015 to 2030

2020 2030
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MSAT 1999 W t hout
W t hout W t hout
rule Wth rule Reductions
rule Wth rule Reductions rule Wth rule Reductions
(tons) (tons) (tons)

(tons) (tons) (tons) (tons) (tons) (tons)
Gasol i ne On-road Mobil e Sources. 1, 415,502 731, 283 613, 227 118, 056
745, 769 555, 541 190, 228 865, 767 548, 298 317, 469
Gasol i ne Nonroad Mobil e Sources. 673, 922 432,953 428, 506 4, 447
390, 468 386, 095 4,373 405, 119 400, 408 4,711
Gas Cans. . ..o 39, 581 37,076 14, 143 22,933
39, 751 15, 268 24,483 45, 284 17, 567 27,717
Gasoline Distribution........... 50, 625 62, 804 60, 859 1, 945
64, 933 62, 936 1, 997 64, 933 62, 936 1,997

Total ............ ... ... ... 2,179, 630 1, 264, 116 1,116, 735 147, 381
1, 240, 921 1, 019, 840 221, 081 1,381, 103 1, 029, 209 351, 894
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b. VvVOC

VOC emi ssions woul d be reduced by the hydrocarbon em ssion
standards for both light-duty vehicles and gas cans. As seen in the
tabl e and acconpanyi ng figure bel ow, annual VOC em ssion reductions
fromboth of these sources would be 35% | ower in 2030 because of
proposed control neasures.

Tabl e V. E-11.--Esti mated Reductions in VOC Em ssions from Li ght-Duty Gasoline
Vehi cl es and Gas Cans, 2015 to
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2015
2020 2030
VOC Wthout Rule (tONS) .. ... . e 2,922,003
2,875,135 3, 261, 984
VOC Wth Proposed Vehicle and Gas Can Standards (tons).......... 2,421, 633
2,145, 969 2,130, 464
VOC Reduction (TONS) . . ... e e 500, 370
729, 168 1,131, 520
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c. Pm.5

W expect that only the proposed vehicle control would reduce
em ssions of direct PM2.5. As shown in Table V.E- 4, we
expect this control to reduce direct PM2.5 em ssions by
about 20,000 tons in 2030. In addition, the VOC reductions fromthe
proposed vehicle and gas can standards woul d al so reduce secondary
formati on of PM2.5.

F. How Woul d This Proposal Reduce Exposure to Mobile Source Air Toxics
and Associ ated Health Effects?

The proposed benzene standard for gasoline would reduce both
evapor ative and exhaust em ssions from notor vehicles and nonroad
equi pnent. It would al so reduce em ssions fromgas cans and stationary
source em ssions associated wth gasoline distribution. Therefore, it
woul d reduce exposure to benzene for the general population, and al so
for people near roadways, in
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vehicles, in hones with attached garages, operating nonroad equi pnment,
and living or working near sources of gasoline distribution em ssions
(such as bulk term nals, bulk plants, tankers, nmarine vessels, and
service stations). Section IV.B.2 of this preanble provides nore
details on these types of exposures.

We perfornmed national-scale air quality, exposure, and risk
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nodeling in order to quantitatively assess the inpacts of the proposed
fuel benzene standard. However, in addition to the limtations of the
nati onal -scal e nodeling tools (discussed in section IV.A), this

nodel ing did not account for the el evated hydrocarbon em ssions from
notor vehicles at cold tenperatures, which we recently discovered and
are further described in section VI and the RIA The nodeling al so

exam ned t he gasoline benzene standard al one, w thout the proposed
vehicl e or gas can standards. Neverthel ess, the nodeling is useful as a
prelimnary assessnment of the inpacts of the fuel standard.

The fuel benzene standard being proposed in this rule would reduce
bot h the nunber of people above the 1 in 100,000 increased cancer risk
| evel , and the average popul ati on cancer risk, by reduci ng exposures to
benzene from nobil e sources. The nunber of people above the 1 in
100, 000 cancer risk level due to exposure to all nobile source air
toxics fromall sources would decrease by over 3 mllion in 2020 and by
about 3.5 mllion in 2030, based on average census tract risks. The
nunber of people above the 1 in 100,000 increased cancer risk |evel
from exposure to benzene fromall sources would decrease by over 4
mllion in 2020 and 5 mllion in 2030. It should be noted that if it
were possible to estimate inpacts of the proposed standard on
" “background'' concentrations, the estinmated overall risk reductions
woul d be even larger. The proposed standard would have little inpact on
t he nunber of people above various respiratory hazard index |evels,
since this potential non-cancer risk is dom nated by exposure to
acrol ei n.

Table V.F-1 depicts the inpact on the nobile source contribution to
nati onwi de average popul ati on cancer risk from benzene in 2020.

Nati onwi de, the cancer risk attributable to nobile source benzene woul d
be reduced by over 8% Reductions in areas not subject to refornul ated
gasoline controls are alnbst 13 percent relative to risks without the
proposed control; and in sonme states with high fuel benzene |evels,
such as M nnesota and Washi ngton, the risk reduction would exceed 17
percent. In Al aska, which has the highest fuel benzene levels in the
country, reductions would exceed 30% Reductions for other nodel ed
years are simlar. The nethods and assunptions used to nodel the inpact

of the proposed control are described in nore detail in the Regulatory
| npact Anal ysis. Although not quantified in the risk analyses for this
rule, controls proposed for portable fuel containers will also reduce
exposures and risk from benzene, and col d tenperature hydrocarbon
standards for exhaust em ssions will reduce cancer and noncancer risks
for all gaseous nobile source air toxics. These reductions wll vary
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geographically since reductions fromvehicle control are higher at
col der tenperatures, and reductions fromgas can controls are higher at
hi gher tenperatures.

Table V.F-1.--1npact of Proposed Fuel Benzene Control on the Mbile Source
Contribution to Nati onw de Average
Popul ati on Cancer Risk in 2020

u. S.
RFG ar eas Non- RFG ar eas
Without Proposal.......... ... 2.57x10-6
3.64x10-6 1.96x10-6
0.62% Benzene Standard. .......... ... e 2. 35x10-6
3.51x10-6 1.72x10-6
00 RedUCT T ON. ..t o 8.6
3.6 12.2

Tabl e V.F-2 sunmari zes the change in nmedian and 95th percentile
benzene inhal ati on cancer risk fromall outdoor sources in 2015, 2020,
and 2030, with the fuel benzene controls proposed in this rule. The
reductions in risk would be larger if the nodeling fully accounted for
a nunmber of factors, including: benzene em ssions at cold tenperature;
exposure to benzene em ssions from vehicles, equipnent, and gas cans in
attached garages; near-road exposures; and the inpacts of the contro
program on "~ background'' levels attributable to transport.

Table V.F-2.--Change in Median and 95th Percentil e Benzene | nhal ati on Cancer Ri sk
From Qut door Sources in 2015, 2020, and 2030 Wth the Fuel Benzene
Controls Proposed in
this Rule

medi an 95t h
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medi an 95t h medi an 95t h

Current Control S. ... ... 5. 73x10-6

1.38x10-5 5.61x10-6 1. 35x10-5 5. 75x10- 6 1.41x10-5
Proposed Benzene Standard............ ... ... .. .. ... 5.49x10-6

1.32x10-5 5. 39x10- 6 1.29x10-5 5.51x10-6 1. 35x10-5
Percent Change. .. ... ... e e 4.2

4.3 3.9 4.4 4.2 4.3

We did not nodel the air quality, exposure, and risk inpacts of the
proposed vehicle and gas can standards. However, the proposed vehicle
st andards woul d reduce exposure to several MSATs, including benzene.

Li ke the proposed fuel standard, the vehicle standards woul d reduce the
general popul ation's exposure to MSATs, as well as peopl e near roadways
and in vehicles. Since notor vehicle em ssions are ubiquitous across

the U S. and wi dely dispersed, reductions in exposure and risk will be
approxi mately proportional to reductions in em ssions.
The gas can standard will reduce evaporative enissions of severa

MBATs, including benzene. W expect that these standards woul d
significantly reduce concentrations of benzene and ot her MSATs in
attached garages and inside homes with attached garages. Accordingly,
exposure to benzene and ot her MSATs woul d be significantly reduced. As
di scussed in section |IV.B. 2, exposures to em ssions occurring in
attached garages can be quite high.

[[ Page 15844]]

The proposed vehicle and gas can standards woul d al so reduce
precursors to ozone and PM W have nodel ed the ozone inpacts of the
proposed gas can standard and the PM health benefits that would be
associated with the direct PMreductions fromthe proposed vehicle
standards. These results are discussed in sections |V.D and |X
respectively.

G Additional Progranms Under Devel opnent That WII| Reduce MSATs

1. On-Board Diagnostics for Heavy-Duty Vehicles Over 14,000 Pounds
W are planning to propose on-board di agnostics (OBD) requirenents
for heavy-duty vehicles over 14,000 pounds. In general, OBD systens
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nonitor the operation of key em ssions controls to detect nmjor
failures that would | ead to em ssions well above the standards during
the life of the vehicle. Gven the nature of the heavy-duty trucking
i ndustry, 50-state harnonization of em ssions requirenment is an
i mportant consideration. In order to work towards this goal, the Agency
signed a Menorandum of Agreenment in 2004 with the California Ar
Resour ces Board whi ch expresses both agencies' interest in working
towards a single, nationw de program for heavy-duty OBD. Since that
time, California has established their heavy-duty OBD program which
will begin inplenmentation in 2010. W expect the Agency's programw ||
al so begin in the 2010 tinme franme. These requirenents would hel p ensure
that the em ssion reductions we projected in the 2007 rul emaki ng for
heavy-duty engi nes occur i n-use.
2. Standards for Small SI Engines

We are devel oping a proposal for Small SI engines (those typically
used in |l awm and garden equi prent) and recreational marine engines.
This proposal is being devel oped in response to Section 428 of the
Omi bus Appropriations Bill for 2004, which requires EPA to propose
regul ati ons under Clean Air Act section 213 for new nonroad spark-
ignition engi nes under 50 horsepower. W plan to propose standards that
woul d further reduce the em ssions for these nonroad categories, and we
antici pate that the new standards woul d provide significant further
reductions in HC (and VOC-based toxics) em ssions.
3. Standards for Loconotive and Marine Engi nes

In addition, we are planning to propose nore stringent standards
for large diesel engines used in | oconotive and marine applications, as
di scussed in a recent Advance Notice of Proposed Rul emaking.\179\ New
standards for marine diesel engines would apply to engines |ess than 30
liters per cylinder in displacenment (all engine except for Category 3).
We are considering standards nodel ed after our Tier 4 nonroad diese
engi ne program which achieve substantial reductions in PM HC, and
NOX emi ssi ons. These standards woul d be based on the use of
hi gh efficiency catalyst aftertreatnment and woul d al so require fue
sul fur control. As discussed in our recent ANPRM we are considering
i mpl enentation as early as 2011

VI. Proposed New Light-Duty Vehicle Standards
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A. Wy Are W Proposi ng New St andards?

1. The Cean Air Act and Air Quality

As described in section V of this preanble, the U S. has nade
significant progress in reducing em ssions from passenger cars and
light trucks since the passage of the 1990 Clean Air Act Amendnents.
Many eni ssion control prograns adopted to inplenent the 1990 Clean Air
Act Amendnents are reducing and will continue to reduce air toxics from
light-duty vehicles. These include our refornul ated gasoline (RFGQ
program our Supplenental Federal Test Procedure (SFTP) standards, our
national |ow em ssion vehicle program (NLEV), and, nost recently, our
Tier 2 notor vehicle em ssions standards and gasoline sul fur control
requi renents.\ 180\ Wil e these vehicle prograns were put in place
primarily to reduce anbient concentrations of criteria pollutants and
their precursors (NOX, VOC, CO and PM, they have reduced
and will continue to significantly reduce |ight-duty vehicle em ssions
of air toxics. For exanple, there are nunmerous chem cals that make up
total VOC em ssions, including several gaseous toxics (e.g., benzene,
formal dehyde, 1, 3-butadi ene, and acet al dehyde). These toxics are al
reduced by VOC em ssions standards. It is the stringent control of
hydrocarbons in particular that results in stringent control of gaseous
toxics. There are no vehicl e-based technol ogi es of which we are aware
that reduce these air toxics individually.

ENIEN

\ 180\ Unl ess ot herw se noted, we use light-duty vehicles'' or
““vehicles'' to generally refer to passenger vehicles, |ight-duty
trucks such as sport utility vehicles (SUVs) and pick-ups, and
medi um duty passenger vehicles (NMDPVs) which includes |arger SUVs
and passenger vans up to 10,000 pounds G oss Vehicle Wight Rating.

At the time of our 2001 MSAT rule, we had recently finalized the
Tier 2 em ssions standards and gasoline sul fur control requirenents
(described in nore detail belowin section V.D). As explained earlier,
we concl uded then under section 202(1) that the Tier 2 standards
represented the greatest degree of em ssions control achievable for
t hose vehicles. However, we also conmtted to continue to consider the
feasibility of additional vehicle-based MSAT controls in the future.

2. Technol ogy Opportunities for Light-Duty Vehicles

Since the 2001 MSAT rule, we have identified potential situations

where further reductions of |ight-duty vehicle hydrocarbon em ssions--
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and, therefore, nobile source air toxics--are technically feasible,
cost-effective, and do not have adverse energy or safety inplications.
First, recent research and anal ytical work shows that the Tier 2
exhaust em ssion standards for hydrocarbons (which are typically tested
at 75[deg] F) do not, in the case of nmany vehicles, result in robust
control of hydrocarbon em ssions at |ower tenperatures. W believe that
cold tenperature hydrocarbon control can be substantially inproved
usi ng the sane technol ogi cal approaches generally already in use in the
Tier 2 vehicle fleet to nmeet the stringent standards at 75[deg] F.
Second, we believe that harnonization of evaporative em ssion standards
with California would prevent backsliding by codifying current industry
practices. Sections VI.B.1 and VI.B.2, below, provide our rationale for
proposi ng new cold tenperature and evaporative controls and descri be
the detail ed provisions of our proposal. W request comment on all
aspects of these proposals and encourage commenters to provide detailed
rational es and supporting data where possible.

Asi de fromthese proposed standards, we continue to believe that
the remaining Tier 2 exhaust em ssion standards (i.e., those that apply
over the standard Federal Test Procedure at tenperatures between
68[ deg] F and 86[deg] F) represent the greatest em ssions reductions
achi evabl e as required under Clean Air Act section 202(1). We therefore
are not proposing further em ssion reductions fromthese vehicl es.

(Pl ease see section VI.D for further discussion.)
3. Cold Tenperature Effects on Em ssion Levels
a. How Does Tenperature Affect Em ssions?

Wth the possible exception of high-load operation, Tier 2

gasol i ne- powered vehicles emt the overwhel m ng

[[ Page 15845]]

majority of hydrocarbon em ssions in the first few m nutes of operation
following a cold start (i.e., starting the vehicles after the engine
has stabilized to the anmbi ent tenperatures, such as overnight). This is
true at all cold start tenperatures, and the general trend is that
hydr ocar bon eni ssions progressively increase as engi ne start
tenperatures decrease. The | evel of hydrocarbon em ssions produced by
the engine will vary with start tenperature, engi ne hardware design and
nost inportantly, engi ne managenent control strategies. Furthernore,
due to the heavy dependence on the aftertreatnent systemto performthe
mai n em ssi on reduci ng functions, any del ayed or non-use of em ssion
controls (hardware or software) will further increase the anount of
hydr ocarbon em ssions emtted fromthe vehicle follow ng the cold
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start.

El evat ed hydrocarbon | evels at cold tenperatures, specifically, the
non- met hane hydr ocarbons (NVHC) portion of total hydrocarbons (THC)
al so indicate higher em ssions of gaseous air toxics. A detailed
description of the relationship between NVHC and air toxics can be
found in Chapter 2 of the RIA Recent EPA research studies \181\ on
Tier 2 gasoline vehicles, and past EPA studies \182\ on ol der
generation gasoline vehicles, denonstrate that many air toxics (e.g.,
benzene) are a relatively constant fraction of NVHC. This rel ationship
i s observed regardl ess of vehicle type, NVHC em ssions |evel, or
tenperature. The relationship remains relatively constant for different
vehicles with different |evels of NVMHC em ssions, and for the sane
vehi cl e at col der tenperatures. Therefore, it can be concluded that
reductions in NVHC will result in proportional reductions in gaseous
air toxics which are conponents of HC. These observations and findi ngs
indicate that controlling NVHC is an effective approach to reducing
toxi cs which are a conmponent of NWVHC, including benzene em ssions.

\ 181\ " "VOC/ PM Col d Tenperature Characterization and Interior
Climate Control Em ssions/Fuel Econony Inpact,'' Volune | and |1
Oct ober 2005.

\ 182\ " Characterization of Em ssions from Ml functi oning
Vehi cl es fueled with Oxygenated Gasol i ne- Et hanol (E10) Fuel,'' Part
[, Il and II1.

In addition to control of air toxics, another benefit of regulating
NVHC at cold tenperatures is reductions in particulate matter (PM. PM
is acriteria pollutant and for gasoline-fueled vehicles is an energing
area of interest on which we are continuing to collect data (see
sections IIl.E and IV.F for nore details on PM. W have linmted data
i ndi cating that PM em ssions can be significantly higher at cold
tenperatures conpared to em ssions at the 68-86[deg] F testing
tenperatures used in the FTP. Data also indicate that HC and direct PM
em ssions correlate fairly well as tenperature changes and that sone
di rect PM em ssions reductions can be expected when VOCs are reduced.

Al so, froma technol ogi cal standpoint, we can expect reductions in PM

as manufacturers reduce over-fueling at cold tenperatures for NVHC

control. Although section 202(1) deals with control of air toxics, and

not criteria pollutants |like PM this co-benefit of cold tenperature

control is significant.
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b. What Are the Current Em ssions Control Requirenents?

There are several requirenents currently in place that have
resulted in significant NMHC reductions and provi ded experience with
control strategies that apply across a broad range of in-use driving
conditions, including cold tenperatures. These requirenents include the
Tier 2 standards, the Suppl enental Federal Test Procedure (SFTP)
standards, the cold tenperature carbon nonoxide (CO standard, and the
California 50[deg] F hydrocarbon standard.

The Tier 2 program (and, before that, the NLEV progran) contains
stringent new standards for |light-duty vehicles that have resulted in
significant hydrocarbon reductions. To neet these standards, vehicle
manuf acturers have responded with em ssions control hardware and
control strategies that have very effectively mninmzed em ssions,
particularly imediately following the vehicle start-up. In addition,
the SFTP rule (effective beginning in nodel year 2001) significantly
expanded the area of operation where stringent em ssion control was
required, by adding a high | oad/speed cycle (US06) and an air
condi tioning cycle (SC03). Vehicle manufacturers responded with
addi tional control strategies across a broader range of in-use driving
conditions to successfully meet SFTP requirenents.

We al so have col d tenperature carbon nonoxide (CO standards which
began i n nodel year 1994 for light-duty vehicles (LDVs) and |ight-duty
trucks (LDTs).\183\ This programrequires manufacturers to conply with
a 20[deg] F CO standard. The 20[deg] F cold COtest replicates the
75[deg] F FTP drive cycle, but at the colder tenperature. Wile the
recent Tier 2 programis primarily designed to reduce ozone, the cold
CO requi rement was enacted to address exceedances of the national
anbient air quality standards (NAAQS) for CO which were nostly
occurring during the cold weather nonths. Wiile the cold CO standard
was consi dered challenging at its introduction, manufacturers quickly
devel oped em ssion control strategies and today conply with the
standard with generally | arge conpliance nmargins. This indicates that
manuf acturers do in fact have experience with em ssion contro
strategi es at col der tenperatures.

\183\ 57 FR 31888 " Control of Air Pollution from New Mt or
Vehi cl es and New Mot or Vehicle Engines: Cold Tenperature Carbon
Monoxi de Em ssions from 1994 and Later Mddel Year Gasoline-Fuel ed
Li ght-Duty Vehicles and Light-Duty Trucks'', Final Rule, July 17,
1992.
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Under the Low Emi ssion Vehicle (LEV) prograns, California
i mpl ement ed stringent em ssions standards for a 50[deg] F FTP test
condition in addition to stringent 75/ deg] F standards. By creating a
uni que 50[ deg] F standard, California ensures that em ssion contro
strategi es successfully used at 75[deg] F are also utilized at the
slightly cool er tenperatures that enconpass a | arger range of
California' s expected climtes. The 50[deg] F non-nethane organi c gases
(NMOG) standards are directly proportional to the 75[deg] F
certification standard; that is, they are two tines the 75[deg] F
standard. These standards have resulted in proportional em ssions
i mprovenents at 50[deg] F for vehicles certified to the California
standards, as observed in the manufacturer certification data.
Manuf acturers have net the standards and have successfully obtained
these proportional inprovenents at 50[deg] F by inplenenting the sane
em ssion control strategies devel oped for 75[deg] F requirenents.
c. Opportunities for Additional Contro

As em ssions standards have becone nore stringent fromTier 1 to
NLEV, and now to Tier 2, manufacturers have concentrated primarily on
em ssions performance just after the start of the engine in order to
further reduce em ssions. To conmply with stringent hydrocarbon em ssion
standards at 75[deg] F, manufacturers devel oped new em ssion contro
strategi es and practices that resulted in significant em ssions
reductions at that start tenperature. For California, the LEV |
program contai ns a standard at 50[deg] F (as just explained), which
essentially requires proportional control of hydrocarbon em ssions down
to that tenperature. On the national |evel, even though there is no
explicit requirenment, we expected that proportional reductions in
hydr ocar bon eni ssions woul d occur at other colder start tenperatures--
including the 20[deg] F Cold COtest point--as a result of the nore
stringent NLEV and Tier 2 standards. W believe that there is no

[[ Page 15846] ]

engi neering reason why proportional control should not be occurring on
a W despread basis.

However, reported annual manufacturer certification results
(di scussed in the next paragraph) indicate that for nmany engine
famlies, very little inprovenent in hydrocarbon em ssions was realized
at the colder 20[deg] F Cold CO test conditions, despite the inproved
em ssion control systens designed for the vehicle under normal 75[deq]
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F test conditions. Thus although all vehicle manufacturers have been

hi ghly successful at reducing em ssions at the required FTP start
tenperature range, in general, they do not appear to be capitalizing on
NMHC eni ssion control strategies and technol ogi es at | ower

t enper at ur es.

Certification reports submtted by manufacturers for recent node
years of light duty vehicles in fact show a sharp rise in hydrocarbon
\' 184\ em ssions at 20[deg] F when conpared to the reported 75[deg] F
hydr ocarbon enission levels. Any rise in hydrocarbon em ssions,
specifically NVHC, will result in proportional rise in VOC based air
toxics \185\. Wile sonme increase in NVHC em ssions can be expected
sinply due to conbustion linmtations of gasoline engi nes at col der
tenperatures, the reported | evels of hydrocarbon em ssions seemto
indicate a significantly di mnished use of hydrocarbon em ssions
controls occurring at colder tenperatures. For exanple, on recent Tier
2 certified vehicles, the reported 20[ deg] F hydrocarbon |evels on
average were 10 to 12 tinmes higher than the equival ent vehicle's
nmeasured 75[deg] F hydrocarbon |evels. Sone vehicles which were
certified to nore stringent Tier 2 bins (bins 2, 3, and 4) denonstrated
20[ deg] F hydrocarbon | evels no different than | ess stringent Tier 2
bins (bins 5, 6, 7, and 8), |ikew se suggesting no di scernable attenpt
to use the 75[deg] F hydrocarbon controls at the 20[deg] F tenperature.
On the other hand, in sone select cases, individual vehicles did
denonstrate proportional inprovenments in hydrocarbon em ssion results
at 20[deg] F relative to their 75/ deg] F results, confirm ng our belief
that proportional control is feasible and indeed is occasionally
practiced. One manufacturer's certification results reflected
proportional inprovenents across alnost its entire vehicle lines
(including vehicles up to 5665 GWWR), further supporting that
proportional control is feasible.

\ 184\ Most certification 20[deg] F hydrocarbon | evels are
reported as THC, but NVHC accounts for approximtely 95% of THC as
seen in results with both THC and NVHC | evel s reported. This
relationship also is confirmed in EPA test progranms supporting this
rul e- maki ng.

\ 185\ " "VOC/ PM Col d Tenperature Characterization and Interior
Cimte Control Em ssions/Fuel Econony Inpact'', Volunme |I and I
Cct ober 2005.
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B. What Col d Tenperature Requirenents Are We Proposing?

1. NWVHC Exhaust Em ssions Standards

We are proposing a set of standards that will achieve proportiona
NMHC control fromthe 75[deg] F Tier 2 standards to the 20[deg] F test
poi nt. The proposed standard woul d achi eve the greatest degree of
hydr ocar bon em ssions reductions feasible by fully utilizing the
substantial existing em ssion control hardware required to neet Tier 2
standards. W believe these standards woul d be achi evabl e t hrough
calibration and software control strategies on Tier 2 |evel vehicles
wi t hout use of additional hardware. The proposed standards are shown in
Table VI.B-1.

Table VI.B-1.--Proposed 20[deg] F FTP Exhaust Em ssion Standards
NVHC sal es-
wei ght ed
fleet
Vehi cl e GWRR and cat egory aver age
standard
(grans/
mile)
< = 6000 | bs: Light-duty vehicles (LDV) & Light |ight-duty 0.3
trucks (LLDT) . ..o
> 6000 | bs: Heavy light-duty trucks (HLDT) up to 8,500 |bs 0.5
& Medi um duty passenger vehicles (MDPV) up to 10,000 | bs..

We are proposing two separate sal es-weighted fl eet average NVHC
levels: (1) 0.3 g/mle for vehicles at or bel ow 6,000 pounds GWR and
(2) 0.5 g/mle for vehicles over 6,000 pounds, including MDPVs.\ 186\
The new standard woul d not require additional certification testing
beyond what is required today with “~“worst case'' nodel selection of a
durability test group.\187\ NVHC em ssions woul d be neasured during the
Cold CO test, which already requires hydrocarbon neasurenent.\ 188\

\186\ Tier 2 created the nediumduty passenger vehicle (NMDPV)
category to include | arger conpl ete passenger vehicles, such as SUVs
and vans, with a GWR of 8,501-10,000 pounds GVWWR. Large pick-ups
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above 8,500 pounds are not included in the MDPV category but are
i ncluded in the heavy-duty vehicle category.

\ 187\ The existing cold FTP test procedures are specified in 40
CFR Subpart C. In the proposed rule for fuel econony |abeling,
recently signed on January 10, 2006 (71, FR 5426, February 1, 2006),
EPA i s seeking conment on the issue of requiring manufacturers to
run the heater and/or defroster while conducting the cold FTP test.
As discussed in the fuel econony |abeling proposed rule, we do not
believe this requirenent would have a significant inpact on
em ssi ons.

\' 188\ 40 CFR Subpart C, Sec. 86.244-94 requires the neasurenent
of all pollutants nmeasured over the FTP except NOX.

The separate fleet average standards are proposed to address
chal l enges related to vehicle weight. W exam ned the certification
data frominterimnon-Tier 2 vehicles (i.e., vehicles not yet phased in
to the final Tier 2 program but nmeeting interim standards established
by Tier 2), and we determ ned that there was a general trend of
i ncreasi ng hydrocarbon |levels with heavier G/R vehicl es. Heavier
vehi cl es general ly produce higher |evels of em ssions for several
reasons. First, added weight results in additional work required to
accel erate the vehicle mass. This generally results in higher
em ssions, particularly early in the test right after engine start-up
Second, the design of these vehicle em ssion control systens nmay
i ncorporate designs for heavy work (i.e., trailer towi ng) that may put
them at sone di sadvantage at 20[deg] F cold starts. For exanple, the
catal yst nmay be located further away fromthe engine so it is protected
from hi gh exhaust tenperatures. This catal yst placenent may del ay the
warmup of the catal yst, especially at colder tenperatures. Therefore,
we believe a standard that is higher than the 0.3 g/mle |evel proposed
for vehicles below 6,000 | bs GW\R, is what is technically feasible for
heavi er vehicles. The proposed 0.5 g/nmile standard would apply for
vehi cl es over 6000 | bs GYW\R, whi ch includes both HLDTs (6000 Ibs to
8500 | bs) and MDPVs.

W are proposing the sal es-weighted fl eet average approach because
it achieves the greatest degree of em ssion control feasible for Tier 2
vehi cles, while allow ng manufacturers flexibility to certify different
vehicle groups to different |evels and thus providing both | ower cost
and feasible lead tines. W believe this is an appropriate approach
because the base Tier 2 programis al so based on em ssions averagi ng,
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and will result in a mx of em ssions control strategies across the

fl eet that would have varying cold tenperature capabilities. These
capabilities won't be fully understood until manufacturers go through
the process of evaluating each Tier 2 package for cold tenperature

em ssions control potential. Also, Tier 2 is still being phased in and
some Tier 2 vehicle em ssions control packages are still being

devel oped. A fleet average provides manufacturers with flexibility to
bal ance chal | enging vehicle famlies with ones that nore easily achieve
t he standards.

[[ Page 15847]]

There are several ways fleet averaging can work. In Tier 2, we
establ i shed bins of standards to which individual vehicle famlies were
certified. Each bin contains a NOX standard, and these
NOX standards are then sal es-wei ghted to denonstrate
conpliance with the corporate average NOX standard. In other
em ssions control prograns, such as the highway notorcycle program and
t he hi ghway and nonroad heavy-duty engi ne prograns, we have established
a Famly Em ssions Limt (FEL) structure. In this approach,
manuf acturers establish individual FELs for each group of vehicles
certified. These FELs serve as the standard for each individual group
and the FELs are averaged together on a sal es-wei ghted basis to
denonstrate overall conpliance with the standards. For the proposed new
cold tenperature NVHC standards, we are proposing to use the FEL-based
approach. W believe the FEL approach adds flexibility and should | ead
to cost-effective inprovenents in vehicle em ssions performance. The
FEL approach is discussed further in Section VI.B.4 bel ow

We are proposing to apply the new cold tenperature NVHC st andards
to Tier 2 gasoline-fueled vehicles. W are not proposing to apply the
standards to diesel vehicles, alternative-fuel ed vehicles, or heavy-
duty vehicles, in general, due to a | ack of data on which to base
standards. Section VI.B., below, provides a detailed discussion of
applicability.

As di scussed above, we are expecting PMreductions at cold
tenperatures as a result of the control strategies we expect
manuf acturers to neet under the proposed cold tenperature NVHC
standards. W nay consider the need for a separate PM standard under
CAA section 202(a), as part of a future rulemaking, to further ensure
that PM reductions occur under cold tenperature conditions. W al so
request comments on what testing chall enges exist for testing PM under
cold conditions. W request that coments be supported by data where
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possi bl e.

W request comments on the |evel of the new standards and the
aver agi ng approach we are proposing, and we urge commenters to include
supporting information and data where possi bl e.
2. Feasibility of the Proposed Standards

W believe the proposed standards are feasible, based on our
anal ysis of the stringency of the standard provided bel ow and the | ead
time and flexibilities described in section VI.B.3. W believe that the
proposed standards coul d be achi eved using a nunber of the technol ogies
di scussed in the follow ng section, but that none of these potentia
technol ogi es perforns markedly better than any other. Moreover, as
expl ained in section VI.D, we do not believe that additional reductions
woul d be feasible w thout significant changes in Tier 2 technol ogy, and
we are not yet in a position to fully evaluate the achievability of
st andards based on such technol ogies. W thus are not considering nore
stringent cold tenperature NVHC standards. W request comment on our
analysis of the feasibility of the proposed standards.
a. Currently Avail abl e Em ssion Control Technol ogi es

We believe that the cold tenperature NVHC st andards bei ng proposed
today for gasoline-fueled vehicles are challenging but within the reach
of Tier 2 level em ssion control technol ogies. Qur proposed
determination of feasibility is based on the em ssion control hardware
and strategies that are already in use today on Tier 2 vehicles. These
em ssion control technol ogies are successfully used to neet the
stringent Tier 2 standards for HC at the FTP tenperature range of
68[deg] F to 86[deg] F, but generally are not fully used or activated
at col der tenperatures. As discussed in section VI.D, we are not
proposi ng standards that woul d force changes to Tier 2 technol ogy at
this tinme. As discussed above, many current engine famlies are already
achi eving em ssions | evels at or bel ow the proposed em ssion standards
(see RIA Chapter 5), while other engine famlies are at |evels greater
than tw ce the proposed standard. The only apparent reason for the
difference is the failure of sone vehicles to use the Tier 2 contro
technol ogies at cold tenperatures. Wiile manufacturers could al ways
choose to use additional hardware to facilitate conpliance with the
proposed standard, many of the engine famlies already at |evels bel ow
t he proposed standard do not necessarily contain any uni que enabling
har dwar e. These vehi cl es appear to achieve their results through mainly
software and calibration control technol ogies. Thus, we believe our
proposed standards can be net by the application of calibration and
sof tware approaches simlar to those currently used at 50[deg] F and
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75[deg] F, and we have estimted cost of control based on use of
calibration and software approaches. Estinated costs are provided in
section | X below, and in Chapter 8 of the RIA As described in section
VI.B.2.c, our own feasibility testing of a vehicle over 6000 | bs GWR
achi eved NVHC reductions consistent with the proposed standard w t hout
t he use of new hardware.

In addition, a 20[deg] F cold hydrocarbon requirenent has been in
pl ace in Europe since approximately the 2002 nodel year.\189\ Many
manuf acturers currently have common vehicle nodels offered in Europe
and the U S. market. While the European standard is over a different
drive cycle, unique strategies have been devel oped to conply with this
standard. In fact, when the new European col d hydrocarbon standard was
i npl emented in conjunction with a new 75[deg] F standard (Euro4), nany
manuf acturers responded by inplenenting NLEV | evel hardware and
suppl enenting this hardware with advanced cold start em ssion contro
strategi es. Although we are proposing a sal es-weighted fl eet average
standard, the European standard is a fixed standard that cannot be
exceeded by any vehicle nodel. Like the standard we are proposing,

Eur ope al so has made distinctions in the |level of the standard
reflecting that heavier weight vehicles cannot achieve as stringent a
standard. Those manufacturers wth European nodels shared with the U S
mar ket have the opportunity to | everage their European nodels or
divisions in an attenpt to transfer the em ssion control technol ogies
that are used today for 20[deg] F hydrocarbon control.

\ 189\ European Union (EU) Type VI Test (-7[deg] C) required for
new vehicl e nodel certified as of 1/1/2002.

There are several different approaches or strategies used in the
vehicl es that are achi eving proportional inprovenents in NVHC em ssions
at 20[deg] F FTP. Several European nodels sold in the U S. nmarket that
denonstrate excellent cold hydrocarbon performance are utilizing
secondary air systenms at the 20[deg] F start tenperature. These
secondary air systens, sonetines called air punps, inject anbient air
into the exhaust immedi ately after the cold start. This perforns
addi ti onal conbustion of unburned hydrocarbons prior to the catalytic
converter and al so accel erates the necessary heating of the catalytic
converter. In the past and even recently, these systens have been used
extensively to inprove hydrocarbon performance at 75[deg] F starts. As
predicted in the Tier 2 Final Rule, a portion of the Tier 2 fleet is
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bei ng equi pped with secondary air systens in order to conply with Tier
2 standards.

Some manufacturers that currently have these systens avail able on
their vehicles have indicated that they are sinply not utilizing them
at tenperatures bel ow freezing due to past engineering issues. The
manuf acturers that are using secondary air at 20[deg] F, mainly
Eur opean manuf acturers, have indicated that these engineering
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chal | enges have been addressed through design changes. The robustness
of these systens bel ow freezing has al so been confirned with the
manuf acturers and with the suppliers of the secondary air
conmponents.\ 190\ Wil e not necessarily producing 20[deg] F NVHC

em ssion results better than other avail able technol ogi es, vehicles
equi pped with this technol ogy should be able to neet the proposed

20[ deg] F standard by capitalizing on this hardware.

\ 190\ Menp to docket " Discussions Regarding Secondary Air
System Usage at 20[deg] F with European Autonotive Manufacturers and
Suppliers of Secondary Air Systens,'' Decenber 2005.

Manuf act urers have al so used several other strategies to
successfully produce proportional inprovenents in hydrocarbon em ssions
at 20[deg] F. These include lean |imt fuel strategies, elevated idle
speeds, retarded spark tim ng, and accelerated closed |oop tines. Sone
software design strategies include fuel injection strategies detailed
in past Society of Autonotive Engineers (SAE) papers \191\ that
synchroni ze fuel injection timng with engine intake valve position to
provi de optimal fuel preparation. Spark delivery strategies have al so
been entertai ned that include higher energy |levels and even redundant
spark delivery to possibly conplete additional conbustion of unburned
hydrocarbons. W expect that software and/or calibration changes, such
as previously described, will generally performas well or better than
added hardware. This is because critical hardware such as the catal yst
may not be inmediately usable directly following the cold start. See
RIA Chapter 5 for further discussion.

\ 191\ Meyer, Robert and John B. Heywood, " Liquid Fuel Transport
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Mechanisns into the Cylinder of a Firing Port-1njected SI Engi ne
During Start-up,'' SAE 970865, 1997.

b. Feasibility Considering Current Certification Levels, Deterioration
and Conpliance Margin

O the vehicles that were certified to Tier 2 and denonstrated
proportional inprovenents in hydrocarbon em ssions, approximtely 20%
of vehicles bel ow 6,000 pounds GWR had certification levels in the
range of two to three tines the 75[deg] F Tier 2 bin 5 full useful life
standard (.18 g/mle to .27 g/mle). These reported hydrocarbon |evels
are fromCold COtest results for certification test vehicles with
typically only 4,000 nmile aged systens, without full useful life
deterioration applied. Due to rapid advances in em ssion control
har dwar e technol ogy, deterioration factors used today by manufacturers
to denonstrate full useful life conpliance are very low and typically
even indicate little or no deterioration over the life of the vehicle.
The deterioration factors generated today by manufacturers are conmon
across all required test cycles including cold tenperature testing. The
standards we are proposing will have a full useful life of 120, 000
mles, consistent with Tier 2 standards. Additionally, manufacturers
typically target certification emssion |evels that incorporate a 20%
to 30% conpliance margin primarily to account for in-use issues that
may cause em ssions variability. The 0.3 g/ml|e FEL standard woul d
| eave adequate flexibility for conpliance margins and any em ssions
deterioration concerns. See RI A Chapter 5 for further discussion and
details regarding current certification |evels.

G ven enough lead tine, we believe manufacturers would be able to
devel op control strategies for each of their w dely varying product
lines utilizing the approaches outlined above wi thout fundanentally
changi ng the design of the vehicles.

c. Feasibility and Test Prograns for Hi gher Weight Vehicles

While a few of the heavier vehicles achieved a standard simlar to
the lighter weight class, there were limted certification results
avai l able for Tier 2 conpliant vehicles over 6000 | bs GVWR (due to the
| ater Tier 2 phase-in schedule for these vehicles). To further support
the feasibility of the standard for heavier vehicles, we conducted a
feasibility study for Tier 2 vehicles over 6000 | bs GUWR to assess
their capabilities with typical Tier 2 hardware. W were able to reduce
HC eni ssions for one vehicle with nodels above and bel ow 6, 000 pounds
GWR by between 60-70 percent, depending on control strategy, froma
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baseline | evel of about 1.0 g/mle. The results are well within the 0.5
g/ mle standard including conpliance margin, and we even achieved a 0.3
g/mle |evel on sone tests. W achi eved these reductions through
recal i bration wi thout the use of new hardware. The findings fromthe
study are provided in detail in the RA

We believe the proposed standards are feasible while at the sane
time providing the greatest degree of em ssion reduction achievabl e
t hrough the application of available technology. Qur feasibility
assessnent, provided above, is based on our analysis of the stringency
of the standard given current em ssion |evels at certification
(considering deterioration, conpliance margin, and vehicle weight);
avai | abl e em ssion control techniques; and our own feasibility testing.
In addition, sections VI.B.3-6 describe the proposed lead tine and
flexibility within the program structure, which also contribute to the
feasibility of the proposed standards. Chapter 8 of the RI A provides
our cost estimations per vehicle and on a nationw de basis, including
capi tal and devel opnment costs. W believe the estinmated costs are
reasonabl e and the proposal is cost effective, as provided in section
| X, below. Gven the em ssion control strategies we expect
manufacturers to utilize, we expect feasible inplenentation of
technol ogi es without a significant inpact on vehicle noise, energy
consunption, or safety factors. Al though manufacturers would need to
enpl oy new em ssions control strategies at cold tenperatures,
fundamental Tier 2 vehicle hardware and designs are not expected to
change. In addition, we are providing necessary lead tinme for
manuf acturers to identify and resolve any related i ssues as part of
overal | vehicle devel opnment. W request comrent on our analysis of the
feasibility of the proposed standards.
3. Standards Tim ng and Phase-in
a. Phase-In Schedul e

EPA nust consider lead tinme in determ ning the greatest degree of
em ssi on reduction achi evabl e under section 202(1) of the CAA. W are
proposing to begin inplenenting the standard in the 2010 nodel vyear
(MY) for LDVs/LLDTs and 2012 MY for HLDTs/ MDPVs. The proposed
i mpl enentation schedule, in Table VI.B-2, begins 3 nodel years after
Tier 2 phase-in is conplete for both vehicle classes. Manufacturers
woul d denonstrate conpliance with phase-in requirenments through sal es
projections, simlar to Tier 2. The 3-year period between conpletion of
the Tier 2 phase-in and the start of the new cold NVHC standard shoul d
provi de vehicle manufacturers sufficient lead tinme to design their
conpl i ance strategies and determ ne the product devel opnent pl ans
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necessary to neet the new standards. W believe that this phase-in
schedul e is needed to all ow manufacturers to devel op conpliant vehicles
wi t hout significant disruptions in the product devel opnent cycles.

Al so, for vehicles above 6,000 GVW\R, section 202(a) of the Act requires
that four years of lead time be provided to manufacturers.

We recogni ze that the new cold tenperature standards we are
proposi ng could represent a significant new chall enge for manufacturers
and devel opnent tinme will be needed. The issue of NVHC control at cold
tenperatures was not antici pated by
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many entities, and research and devel opnent to address the issue is
consequently at a rudinentary stage. Lead tinme is therefore necessary
bef ore conpliance can be denonstrated. Wile certification will only
requi re one vehicle nodel of a durability group to be tested,

manuf acturers nust do devel opnent on all vehicle conmbi nations to ensure
full conpliance within the durability test group. W believe a phase-in
all ows the programto begin sooner than would otherw se be feasible.

Tabl e VI.B-2.--Proposed Phase-in Schedule for 20 [deg] F NVHC St andard
by Model Year

Vehi cl e GYWRR (cat egory) 2010 2011 2012 2013
2014 2015
< = 6000 | bs (LDV/LLDT)............ 25% 50% 75%
100% ...
> 6000 I bs HLDT and MDPV. . ........ .. ...t i 25%
50% 75% 100%

In considering a phase-in period, manufacturers have raised
concerns that a rapid phase-in schedule would lead to a significant
increase in the demand for their cold testing facilities, which could
necessitate substantial capital investnment in new cold test facilities
to neet devel opnent needs. This is because manufacturers would need to
use their cold testing facilities not only for certification but also
for vehicle devel opnent. If vehicle devel opnment is conpressed into a
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narrow ti me w ndow, significant nunbers of new facilities would be
needed. Manufacturers were further concerned that investnent in new
test facilities would be stranded at the conpletion of the initia
devel opnent and phase-in peri od.

As stated earlier, durability test groups may be | arge and diverse
and therefore require significant devel opnent effort and cold test
facility usage for each nodel. Qur proposed phase-in period
accommodates test facilities and work | oad concerns by distributing
these fl eet phase-in percentage requirenents over a 4-year period for
each vehicle wei ght category. The staggered start dates for the phase-
i n schedul e between the two wei ght categories should further alleviate
manuf acturers' concerns with needing to construct new test facilities.
Some manufacturers may still determ ne that upgrades to their current
cold facility are needed to handl e increased workl oad. Sone
manuf acturers have indicated that they would sinply add additiona
shifts to their facility work schedul es that are not in place today.
Some manufacturers will already neet the first-year requirenent based
on current certification reporting, essentially providing an additional
year for distributing the anticipated devel opment test burden for the
remai ning fleet. The 4-year phase-in period provides anple tinme for
vehi cl e manufacturers to devel op a conpliance schedule that is
coordinated with their future product plans and projected product sales
vol unes of the different vehicle nodels.

We request comrents on the proposed start date and duration of the
phase-in schedule. W al so request coment on allowi ng a vol une- based
of fset during the phase-in period for cases where manufacturers
voluntarily certify heavy-duty vehicl es above 8,500 pound GWR to the
proposed col d tenperature standards. This may provide incentive for
voluntary certification of these heavier vehicles.

b. Alternative Phase-In Schedul es

Al ternative phase-in schedul es essentially credit the manufacturer
for its early or accelerated efforts and all ow the manufacturer greater
flexibility in subsequent years during the phase-in. By introducing
vehicles earlier than required, manufacturers would earn the
flexibility to make of fsetting adjustnments, on a vehicle-year basis, to
the phase-in percentages in later years. Under these alternative
schedul es, manufacturers would have to introduce vehicles that neet or
surpass the NHMC average standards before they are required to do so,
or el se introduce vehicles that nmeet or surpass the standard in greater
quantities than required.

We are proposing that manufacturers may apply for an alternative
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phase-in schedule that would still result in 100% phase-in by 2013 and
2015, respectively, for the lighter and heavi er wei ght categories. As
with the primary phase-in, manufacturers would base an alternative
phase-in on their projected sales estimates. An alternate phase-in
schedul e submtted by a manufacturer woul d be subject to EPA approval
and woul d need to provide the same em ssions reductions as the primary
phase-in schedul e. W propose that the alternative phase-in could not
be used to delay full inplenentation past the |ast year of the primry
phase-in schedul e (2013 for LDVs/LDTs and 2015 for HLDTs/ MDPVs).

An alternative phase-in schedul e woul d be acceptable if it passes a
specific mathematical test. W have designed the test to provide
manuf acturers a benefit fromcertifying to the standards early, while
ensuring that significant nunbers of vehicles are introduced during
each year of the alternative phase-in schedul e. Manufacturers woul d
multiply their percent phase-in by the nunber of years the vehicles are
phased in prior to the second full phase-in year. The sum of the
cal cul ation would need to be greater than or equal to 500, which is the
sumfromthe primary phase-in schedule (4*25 + 3*50 + 2*75 +
1*100=500). For exanple, the equation for LDVs/LLDTs woul d be as
fol |l ows:

(6XAPI 2008) + (5XAPI 2009) + (4xAPI
2010) + (3xAPI 2011) + (2xAPl 2012) +
(1xAPI 2013) >= 500%

Wher e:

APl is the anticipated phase-in percentage for the referenced node
year.

California used this approach to an alternative phase-in for the
LEVII program\192\ It provides alternative phase-in credit for both
t he nunber of vehicles phased in early and the nunber of years the
early phase-in occurs.

\192\ Title 13, California Code of Regul ations, Section
1961(b)(2).

As descri bed above, the final sum of percentages for both LDVs/LDTs
and HLDTs/ MDPVs nust equal or exceed 500--the sumthat results froma
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25/ 50/ 75/ 100 percent phase-in. For exanple, a 10/25/50/55/ 100 percent
phase-in for LDVs/LDTs that begins in 2009 will have a sum of 510
percent and is acceptable. A 10/20/40/70/ 100 percent phase-in that
begi ns the sane year has a sum of 490 percent and is not acceptable.
To ensure that significant nunbers of LDVs/LDTs are introduced in
the 2010 time frame (2012 for HLDTs/ MDPVs), manufacturers would not be
permtted to use alternative phase-in schedul es that delay the
i npl ementation of the requirenents, even if the sumof the phase-in
percentages ultimtely nmeets or exceeds 500. Such a situation could
occur if a manufacturer delayed inplenentation of its conpliant
production until 2011 and began an 80/ 85/ 100 percent phase-in that year
for
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LDVs/ LDTs. To protect against this possibility, we are proposing that
for any alternative phase-in schedule, a manufacturer's phase-in

per cent ages*years factor fromthe 2010 and earlier nodel years sumto
at | east 100 (2012 and earlier for HLDTs/ MDPVs). The early phase-in

al so encourages the early introduction of vehicles neeting the new
standard or the introduction of such vehicles in greater quantity than
required. This would achi eve early em ssions reductions and provi de an
opportunity to gain experience in nmeeting the standards.

Phase-in schedules, in general, add little flexibility for
manufacturers with Iimted product offerings because a manufacturer
with only one or two test groups cannot take full advantage of a 25/50/
75/ 100 percent or simlar phase-in. Therefore, consistent with the
recommendati ons of the Small Advocacy Revi ew Panel (SBAR Panel), which
we discuss in nore detail later in section VI.E, manufacturers neeting
EPA' s definition of "~ “small volune manufacturer'' would be exenpt from
t he phase-in schedul es and would be required to sinmply conply with the
final 100% conpliance requirenent. This provision would only apply to
smal | vol unme manufacturers and not to small test groups of |arger
manuf act urers.

4. Certification Levels

Manuf acturers typically certify groupings of vehicles called
durability groups and test groups, and they have sonme discretion on
what vehicle nodels are placed in each group. A durability group is the
basic cl assification used by manufacturers to group vehicles to
denonstrate durability and predict deterioration. Atest group is a
basic classification within a durability group used to denonstrate
conpliance with FTP 75[deg] F standards.\193\ For Cold CO
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manuf acturers certify on a durability group basis, whereas for 75[deg]
F FTP testing, manufacturers certify on a test group basis. In keeping
with the current cold CO standards, we are proposing to require testing
on a durability group basis for the cold tenperature NVHC standard. W
al so propose to allow manufacturers the option of certifying on the
smal l er test group basis, as is allowed under current cold CO
standards. Testing on a test group basis would require nore tests to be
run by manufacturers but may provide themw th nore flexibility within
the averaging program In either case, the worst case vehicle within
the group froman NVHC em ssions standpoint would be tested for
certification.

For the new standard, manufacturers would declare a famly em ssion
limt (FEL) for each group either at, above, or below the fleet
averagi ng standard. The FEL woul d be based on the certification NVHC
| evel, including deterioration factor, plus the conpliance margin
manuf acturers feel is needed to ensure in-use conpliance. The FEL
beconmes the standard for each group, and each group could have a
different FEL so |l ong as the projected sal es-wei ghted average | evel net
the fleet average standard at tine of certification. Like the standard,
the certification resolution for the FEL woul d be one deci mal point.
This FEL approach would be simlar to having bins in 0.1 g/mle
intervals, with no upper limt. Simlar to a bin approach,
manuf acturers woul d conpute a sal es-wei ghted average for the NVHC
em ssions at the end of the nodel year and then determne credits
generated or needed based on how nuch the average is above or bel ow t he
st andar d.

5. Credit Program

As descri bed above, we are proposing that manufacturers average the
NMHC eni ssions of their vehicles and conply with a corporate average
NVHC standard. In addition, we are proposing that when a manufacturer's
average NVHC em ssions of vehicles certified and sold falls bel ow the
corporate average standard, it could generate credits that it could
save for |l ater use (banking) or sell to another manufacturer (trading).
Manuf acturers woul d consune any credits if their corporate average NVHC
em ssi ons were above the applicable standard for the weight class.

EPA views the proposed averagi ng, banking, and trading (ABT)
provi sions as an inportant elenent in setting em ssion standards
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reflecting the greatest degree of em ssion reduction achievabl e,
considering factors including cost and |lead tine. If there are vehicles
that will be particularly costly or have a particularly hard tine

com ng into conpliance with the standard, a manufacturer can adjust the
conpl i ance schedul e accordi ngly, w thout special delays or exceptions
having to be witten into the rule. This is an inportant flexibility
especially given the current uncertainty regardi ng opti mal technol ogy
strategies for any given vehicle line. In addition, ABT allows us to
consider a nore stringent em ssion standard than m ght otherw se be
achi evabl e under the CAA, since ABT reduces the cost and inproves the
technol ogi cal feasibility of achieving the standard. By enhancing the
technol ogical feasibility and cost effectiveness of the proposed
standard, ABT allows the standard to be attainable earlier than m ght
ot herwi se be possi bl e.

Credits may be generated prior to, during, and after the phase-in
period. Manufacturers could certify LDVs/LLDTs to standards as early as
t he 2008 nodel year (2010 for HLDTs/ MDPVs) and receive early NVHC
credits for their efforts. They could use credits generated under these
““early banking'' provisions after the phase-in begins in 2010 (2012
for HLDTs/ MDPVs) .

a. How Credits Are Cal cul ated

The corporate average for each wei ght class would be cal cul ated by
conmputing a sal es-wei ghted average of the NVHC | evels to which each FEL
was certified. As discussed above, manufacturers group vehicles into
durability groups or test groups and establish an FEL for each group.
This FEL becones the standard for that group. Consistent with FEL
practices in other programs, manufacturers nay opt to select an FEL
above the test level. The FEL would be used in calculating credits. The
nunber of credits or debits would then be determ ned using the
foll owi ng equati on:

Credits or Debits = (Standard - Sal es wei ghted average of FELs to
nearest tenth) x Actual Sales

If a manufacturer's average was below the 0.3 g/ m corporate
average standard for LDVs/LDTs, credits would be generated (below 0.5
g/m for HLDTs/MDPVs). These credits could then be used in a future
nodel year when its average NVHC m ght exceed the 0.3 or the 0.5
standard. Conversely, if the manufacturer's fleet average was above the
corporate average standard, banked credits could offset the difference,
or credits could be purchased from anot her manufact urer
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b. Credits Earned Prior to Primary Phase-in Schedul e

We propose that manufacturers could earn early em ssions credits if
they introduce vehicles that conmply with the new standards early and
the corporate average of those vehicles is below the applicable
standard. Early credits could be earned starting in 2008 for vehicles
neeting the 0.3 g/mle standard and in 2010 for vehicles neeting the
0.5 g/mle standard. These em ssions credits generated prior to the
start of the phase-in could be used both during and after the phase-in
period and have all the sane properties as credits generated by
vehi cl es subject to the primary phase-in schedule. As previously
menti oned, we are al so proposing that manufacturers
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may apply for an alternative phase-in schedule for vehicles that are
i ntroduced early. The alternative phase-in and early credits provisions
woul d operate i ndependent of one another.
c. How Credits Can Be Used

A manuf acturer could use credits in any future year when its
cor porate average was above the standard, or it could trade (sell) the
credits to other manufacturers. Because of separate sets of standards
for the different weight categories, we are proposing that
manuf acturers conpute their corporate NVHC averages separately for LDV/
LLDTs and HLDTs/ MDPVs. Credit exchanges between LDVs/LLDTs and HLDTs/
MDPVs woul d be allowed. This will provide added flexibility for fuller-
| ine manufacturers who may have the greatest challenge in neeting the
new standards due to their w de disparity of vehicle types/weights and
em ssi ons | evel s.
d. Discounting and Unlimted Life

Credits would all ow manufacturers a way to address unexpected
shifts in their sales m x. The NVHC em ssion standards in this proposed
programare quite stringent and do not present easy opportunities to
generate credits. Therefore, we are not proposing to discount unused
credits. Further, the degree to which manufacturers invest the
resources to achieve extra NVHC reductions provides true value to the
manuf acturer and the environnent. W do not want to take neasures to
reduce the incentive for manufacturers to bank credits, nor do we want
to take neasures to encourage unnecessary credit use. Consequently we
are not proposing that the NVHC credits would have a credit life limt.
However, we are proposing that they only be used to offset deficits
accrued with respect to the proposed 0.3/0.5 g/mle cold tenperature
standards. W request comment on the need for discounting of credits or
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credit life limts and what those discount rates or limts, if any,
shoul d be.
e. Deficits Could Be Carried Forward

When a manufacturer has an NVHC deficit at the end of a nodel
year--that is, its corporate average NVHC | evel is above the required
corporate average NVHC standard--we are proposing that the manufacturer
be allowed to carry that deficit forward into the next nodel year. Such
a carry-forward could only occur after the manufacturer used any banked
credits. If the deficit still existed and the nmanufacturer chose not
to, or was unable to, purchase credits, the deficit could be carried
over. At the end of that next nodel year, the deficit would need to be
covered with an appropriate nunber of credits that the manufacturer
generated or purchased. Any renmmining deficit would be subject to an
enf orcenent acti on.

To prevent deficits frombeing carried forward indefinitely, we
propose that nmanufacturers would not be permitted to run a deficit for
two years in a row. W believe that it is reasonable to provide this
flexibility to carry a deficit for one year given the uncertainties
t hat manufacturers face with changi ng nmarket forces and consuner
preferences, especially during the introduction of new technol ogi es.
These uncertainties can nmake it hard for manufacturers to accurately
predict sales trends of different vehicle nodels.

f. Voluntary Heavy-Duty Vehicle Credit Program

In addition to MDPV requirenments in Tier 2, we also currently have
chassi s-based em ssions standards for other conpl ete heavy-duty
vehicles (e.g., large pick-ups and cargo vans) above 8,500 pound GWR
However, these standards do not include cold tenperature CO standards.
As noted below in section VI.B.6.a, we are not proposing to apply cold
tenperature NVHC standards to heavy-duty gasoline vehicles due to a
current |lack of em ssions data on which to base such standards. W plan
to revisit the need for and feasibility of standards as data becone
avai |l abl e.

During discussions with manufacturers, we discussed a voluntary
program for chassis-certified conplete heavy-duty vehicles. W believe
that there may be opportunities within the framework of a cold
tenperature NVHC programto allow for em ssions credits from chassis-
certified heavy-duty vehicles above 8,500 pounds GVWR to be used to
neet the proposed standards. It is possible that sone contro
strat egi es devel oped for neeting cold NMHC em ssions standards coul d
al so be applied to these vehicles above 8,500 pounds G/WR

One approach would be to allow manufacturers to certify heavy-duty
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vehicles voluntarily to the 0.5 g/mle cold NVHC st andards proposed for
HLDTs/ MDPVs. To the extent that heavy-duty vehicl es achieve FELs bel ow
the 0.5 g/mle standard, nmanufacturers could earn credits which could
be applied to any vehicle subject to the proposed standard. It is
uncl ear, however, if this approach would provi de a neani ngf ul
opportunity for credit generation, given the stringency of the
standard. W woul d expect that nobst heavy-duty vehicles woul d have
em ssions well above the 0.5 g/mle |evel, based on the additiona
wei ght of the vehicle. W request conment on this approach, as well as
others for voluntary certification and credit generation

It may be possible to establish a voluntary standard above 0.5 g/
mle for purposes of generating credits, but we would need data on
which to base this |evel of the standard. Suggestions on an appropriate
| evel of a voluntary standard are wel coned, as well as any data that
support such a recomendati on. Conments on testing protocols, such as
use of the vehicle's adjusted | oaded vehicle weight (ALVW or | oaded
vehi cl e weight (LVW, are also encouraged. W believe such a voluntary
program coul d provide significant data that would hel p us evaluate the
feasibility of a future standard for these vehicles.
6. Additional Vehicle Cold Tenperature Standard Provisions

W request comments on all of the foll owm ng proposed provisions.
a. Applicability

We are proposing to apply the new cold tenperature standards to al
gasoline-fueled |light-duty vehicles and MDPVs sold nationw de. Wiile we
have significant amounts of data on which to base our proposals for
gasoline-fueled light-duty vehicles, we have very little data for
light-duty diesels. For 75[deg] F FTP standards, the same set of
standards apply, but in the 20[deg] F context we know very |little about
di esel em ssions due to a lack of data. Currently, diesel vehicles are
not subject to the cold CO standard, so there are no requirenents to
test diesel vehicles at cold tenperatures. There are sound engi neering
reasons, however, to expect cold NWVHC em ssions for diesel vehicles to
be as I ow as or even | ower than the proposed standards. This is because
di esel engines operate under |eaner air-fuel mxtures conpared to
gasol i ne engi nes, and therefore have fewer engi ne-out NVHC em ssions
due to the abundance of oxygen and nore conpl ete conmbustion. A very
limted amount of confidential manufacturer-furnished information is
consistent with this engineering hypothesis. A conprehensive assessnent
of appropriate standards for diesel vehicles would require a
significant anmount of investigation and anal ysis of issues such as
feasibility and costs. This effort would be better suited to a future
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rul emaki ng. Therefore, at this tinme, we are not proposing to apply the
cold NVHC standards to light-duty diesel vehicles. We will continue to
eval uate

[[ Page 15852]]

data for these vehicles as they enter the fleet and will reconsider the
need for standards if data indicate that there may be instances of high
NMHC eni ssions fromdiesels at cold tenperatures. W have proposed cold
tenperature FTP testing for diesels as part of the Fuel Econony
Label i ng rul emaki ng, including NVHC neasurenent.\ 194\ This testing data
woul d al l ow us to assess NVHC certification type data over tine.
However, this wouldn't include devel opnent testing manufacturers woul d
need to do in order to neet a new diesel cold tenperature standard.

\' 194\ " " Fuel Econony Labeling of Mdtor Vehicles; Revisions to
| mprove Cal cul ati on of Fuel Econony Estimates,'' Proposed Rule, 71
FR 5426, February 1, 2006.

In addition, there currently is no cold CO testing requirenent for
alternative fuel vehicles. There are little data upon which to eval uate
NMHC em ssi ons when operating on alternative fuels at cold
tenperatures. For fuels such as ethanol, it is difficult to develop a
reasonabl e proposal due to a |lack of fuel specifications, testing
protocols, and current test data. Other fuels such as nethanol and
natural gas pose simlar uncertainty. Therefore, we are not proposing a
cold NVHC testing requirenent for alternative fuel vehicles. W w ||
continue to investigate these other technol ogi es and request conment on
standards for vehicles operating on fuels other than gasoline.

We are proposing that flex-fuel vehicles would still require
certification to the applicable cold NVHC standard, though only when
operated on gasoline. For multi-fuel vehicles, manufacturers would need
to submt a statenent at the tinme of certification that either confirns
the sane control strategies used with gasoline would be used when
operating on ethanol, or that identifies any differences as an
Auxiliary Em ssion Control Device (AECD). Again, dedicated alternative-
fuel ed vehicles, including E-85 vehicles, would not be covered.

For heavy-duty gasoline-fuel ed vehicles, we have no data, but we
woul d expect a range of enissions performance sinmlar to that of
| ighter gasoline-fueled trucks. Due to the |ack of test data on which
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to base feasibility and cost anal yses, we are not proposing cold
tenperature NVHC standards for these vehicles at this tinme. W request
comments and data on these vehicles and plan to revisit this issue when
sufficient data is avail abl e.
b. Useful Life

The " “useful life'' of a vehicle nmeans the period of use or tine
during which an em ssion standard applies to |ight-duty vehicles and
light-duty trucks.\195\ Consistent with the current definition of
useful life in the Tier 2 regulations, for all LDVs/LDITs and HLDTs/
MDPVs, we are proposing new full useful life standards for cold
tenperature NVHC standards. G ven that we expect that manufacturers
will make calibration or software changes to existing Tier 2
technologies, it is reasonable for there to be the sane useful life as
for the Tier 2 standards thenselves. For LDV/LLDT, the full useful life
val ues woul d be 120,000 miles or 10 years, whichever cones first, and
for HLDT/MDPV, full useful life is 120,000 mles or 11 years, whichever
comes first.\196\

\ 195\ 40 CFR 86.1803-01.
\' 196\ 40 CFR 86. 1805- 04.

c. High Atitude

We do not expect emi ssions to be significantly different at high
altitude due to the use of common em ssions control calibrations.
Limted data submtted by a manufacturer suggest that FTP em ssions
performance at high altitude generally foll ows sea | evel performance.
Furthernore, there are very limted cold tenperature testing facilities
at high altitudes. Therefore, under normal circunstances, manufacturers
woul d not be required to submt vehicle test data for high altitude.
I nst ead, manufacturers would be required to subnmit an engi neering
eval uation indicating that common calibration approaches are utilized
at high altitude. Any deviation fromsea level in em ssions contro
practices would be required to be included in the auxiliary em ssion
control device (AECD) descriptions submtted by manufacturers at
certification. Additionally, any AECD specific to high altitude would
requi re engi neering em ssion data for EPA evaluation to quantify any
em ssion inpact and validity of the AECD.
d. In-Use Standards for Vehicles Produced During Phase-In

As we have indicated, the standards we are proposing would be nore
chal I enging for sone vehicles than for others. Wth any new t echnol ogy,
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or even with new calibrations of existing technology, there are risks
of in-use conpliance problens that may not appear in the certification
process. In-use conpliance concerns nmay di scourage nmanufacturers from
appl yi ng new calibrations or technologies. Thus, it nay be appropriate
for the first few years, for those vehicles nost likely to require the
greatest applications of effort, to provide assurance to the

manuf acturers that they will not face recall if they exceed standards
in use by a specified amount. Therefore, simlar to the approach used
in Tier 2, we are proposing an in-use standard that is 0.1 g/mle

hi gher than the certification FEL for any given test group for a
limted nunmber of nodel years.\197\ For exanple, a test group with a
0.2 g/mle FEL woul d have an in-use standard of 0.3 g/mle. This would
not change the FEL or averagi ng approaches and would only apply in
cases where EPA tests vehicles in-use to ensure em ssions conpliance.

\197\ " " Control of Air Pollution from New Mdtor Vehicles: Tier 2
Mot or Vehi cl e Em ssi ons Standards and Gasoline Sul fur Control
Requi renments'', Final Rule, 65 FR 6796, February 10, 2000.

W propose that the in-use standards be available for the first few
nodel years of sales after a test group neeting the new standards is
i ntroduced, according to a schedule that provides nore years for test
groups introduced earlier in the phase-in. This schedul e provides
manuf acturers with tinme to determ ne the in-use performance of vehicles
and learn fromthe earliest years of the programto help ensure that
vehi cl es introduced after the phase-in period neet the final standards
in-use. It also assunes that once a test group is certified to the new
standards, it will be carried over to future nodel years. The tables
bel ow provi de the proposed schedule for the availability of the in-use
st andar ds.

Tabl e VI.B-3.--Schedule for |In-Use Standards for
LDVs/ LLDTs

Model year of introduction 2008 2009 2010
2011 2012 2013
Model s years that the in-use standard is 2008 2009 2010
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2011 2012 2013
avai l abl e for carry-over test groups......... 2009 2010 2011
2012 2013 2014

2010 2011 2012
2013 2014

2011 2012 2013

[[ Conti nued on page 15853]]
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Tabl e VI.B-4.--Schedule for |In-Use Standards for

HLDVs/ MDPVs
Model year of introduction 2010 2011 2012

2013 2014 2015
Model s years that the in-use standard is 2010 2011 2012
2013 2014 2015
avai l abl e for carry-over test groups......... 2011 2012 2013
2014 2015 2016

2012 2013 2014
2015 2016

2013 2014 2015

7. Monitoring and Enforcenent
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Under the proposed progranms, manufacturers could either report that
they met the rel evant corporate average standard in their annual
reports to the Agency, or they could show via the use of credits that
they have offset any exceedance of the corporate average standard.
Manuf acturers woul d al so report their credit bal ances or deficits. EPA
woul d noni tor the program

As in Tier 2, the averaging, banking and trading program would be
enforced through the certificate of conformty that manufacturers nust
obtain in order to introduce any regul ated vehicles into comrerce.\ 198\
The certificate for each test group would require all vehicles to neet
the em ssions level to which the vehicles were certified, and would be
condi ti oned upon the manufacturer neeting the corporate average
standard within the required tine frame. If a manufacturer failed to
nmeet this condition, the vehicles causing the corporate average
exceedance woul d be considered to be not covered by the certificate of
conformty for that engine famly. A manufacturer woul d be subject to
penal ti es on an individual vehicle basis for sale of vehicles not
covered by a certificate.

\198\ " "Control of Air Pollution from New Mdtor Vehicles: Tier 2
Mot or Vehi cl e Em ssions Standards and Gasoli ne Sul fur Control
Requi rements'', Final Rule, 65 FR 6797, February 10, 2000.

EPA woul d review the manufacturer's sales to designate the vehicles
that caused the exceedance of the corporate average standard. W woul d
desi gnat e as nonconform ng those vehicles in those test groups with the
hi ghest certification em ssion values first, continuing until a nunber
of vehicles equal to the cal cul ated nunber of nonconplying vehicles as
det erm ned above is reached. In a test group where only a portion of
vehi cl es woul d be deened nonconform ng, we woul d determ ne the actua
nonconf orm ng vehicles by counting backwards fromthe | ast vehicle
produced in that test group. Manufacturers would be liable for
penalties for each vehicle sold that is not covered by a certificate.

We are proposing to condition certificates to enforce the
requi renents that manufacturers not sell credits that they have not
generated. A manufacturer that transferred credits it did not have
woul d create an equi val ent nunber of debits that it would be required
to offset by the reporting deadline for the same nodel year. Failure to
cover these debits with credits by the reporting deadline would be a
viol ation of the conditions under which EPA issued the certificate of
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conformty, and nonconform ng vehicles would not be covered by the
certificate. EPA would identify the nonconform ng vehicles in the sane
manner descri bed above.

In the case of a trade that resulted in a negative credit bal ance
that a manufacturer could not cover by the reporting deadline for the
nodel year in which the trade occurred, we propose to hold both the
buyer and the seller liable. W believe that hol ding both parties
liable will induce the buyer to exercise diligence in assuring that the
seller has or will be able to generate appropriate credits and wll
hel p to ensure that inappropriate trades do not occur.

We are not proposing any new conpliance nonitoring activities or
progranms for vehicles. These vehicles woul d be subject to the
certification testing provisions of the CAP2000 rule. W are not
proposing to require manufacturer in-use testing to verify conpliance.
There is no cold CO manufacturer in-use testing requirenent today
(simlarly, we do not require manufacturer in-use testing for SCO3
st andards under the SFTP progran). As noted earlier, manufacturers have
limted cold tenperature testing capabilities and we believe these
facilities will be needed for product devel opnment and certification
testing. However, we have the authority to conduct our own in-use
testing program for exhaust em ssions to ensure that vehicles neet
standards over their full useful life. We will pursue renedi al actions
when substantial nunbers of properly maintained and used vehicles fai
any standard in-use. W also retain the right to conduct Selective
Enf orcenment Auditing of new vehicles at manufacturers' facilities.

The use of credits would not be permtted to address Sel ective
Enf orcenment Auditing or in-use testing failures. The enforcenment of the
averagi ng standard woul d occur through the vehicle's certificate of
conformty. A manufacturer's certificate of conformty would be
condi tioned upon conpliance with the averagi ng provisions. The
certificate would be void ab initio if a manufacturer failed to neet
the corporate average standard and did not obtain appropriate credits
to cover their shortfalls in that nodel year or in the subsequent node
year (see proposed deficit carryforward provision in section
VI.B.5.e.). Manufacturers would need to track their certification
| evel s and sal es unl ess they produced only vehicles certified to NVHC
| evel s bel ow the standard and did not plan to bank credits.

We request comrents on the above approach for conpliance nonitoring
and enforcenent.

C. What Evaporative Em ssions Standards Are We Proposing?
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W are proposing to adopt a set of nunerically nore stringent

evaporative em ssion standards for all light-duty vehicles, |ight-
trucks, and nedi um duty passenger vehicles. The proposed standards are
equivalent to California's LEV Il standards, and these proposed

standards are shown in Table VI.C 1. The proposed standards woul d
represent about a 20 to 50 percent reduction (depending on vehicle

wei ght class and type of test) in diurnal plus hot soak standards from
the Tier 2 standards that will be in effect in the years imedi ately
precedi ng the inplenmentation of today's proposed standards.\199\ As
with the current Tier 2 evaporative em ssion standards, the proposed
standards vary by vehicle weight class. The increasingly higher
standards for heavier weight class vehicles account for |larger vehicle
si zes
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and fuel tanks (non-fuel and fuel em ssions).\200\

\199\ Diurnal em ssions (or diurnal breathing | osses) neans
evaporative em ssions as a result of daily tenperature cycles or
fluctuations for successive days of parking in hot weather. Hot soak
em ssions (or hot soak |osses) are the evaporative enissions froma
par ked vehicle immediately after turning off the hot engine. For the
evaporative em ssions test procedure, diurnal and hot soak em ssions
are neasured in an enclosure commonly called the SHED ( Seal ed
Housi ng for Evaporative Determ nation).

\ 200\ Larger vehicles may have greater non-fuel evaporative
em ssions, probably due to an increased anmount of interior trim
vehi cl e body surface area, and | arger tires.

Table VI.C1.--Proposed Evaporative Em ssion Standards
[ G ans of hydrocarbons per test]

Suppl ement al 2-

Vehi cl e cl ass 3-day di urnal day diurna
pl us hot soak pl us hot soak
LDVS. oo 0.50 0. 65
LLDTS. o ot 0. 65 0. 85
HLDTS. . . . 0. 90 1.15
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1. Current Controls and Feasibility of the Proposed Standards
Evaporative em ssions fromlight-duty vehicles and trucks wl|
represent about 35 percent of the light-duty VOC i nventory and about 4
percent of the benzene inventory in 2020. As described earlier, we are

proposing to reduce the | evel of the evaporative em ssion standards
applicable to diurnal and hot soak em ssions fromthese vehicles by
about 20 to 50 percent. These proposed standards are neant to be
effectively the sane as the evaporative enm ssion standards in the
California LEV Il program Although the California program contains
evaporative em ssions standards that appear nore stringent than EPA
Tier 2 standards if one | ooks only at the | evel of the standard, we
believe they are essentially equival ent because of differences in
testing requirenents. For these sane reasons, sone manufacturers

i kewi se view the prograns as simlar in stringency. (See section
VI.C. 5 below for further discussion of such test differences, e.g.,
test tenperatures and fuel volatilities.) Thus, some manufacturers have
indicated that they will produce 50-state evaporative systens that neet
both sets of standards (manufacturers sent letters indicating this to
EPA in 2000).201 202 203 | n addition, a review of recent

nodel year certification results indicates that essentially al

manuf acturers certify 50-state systens, except for a few limted cases
where manuf acturers have not yet needed to certify a LEVII vehicle in
California due to the phase-in schedule. Al so, in recent discussions,
manuf acturers have restated that they plan to continue produci ng 50-
state evaporative systens in the future. Based on this understanding,
we do not project additional VOC or air toxics reductions fromthe
evaporative standards we are proposing today.\204\ Al so, we do not
expect additional costs since we expect that manufacturers will
continue to produce 50-state evaporative systens. Therefore,

harmoni zing with California's LEV-I1 evaporative em ssion standards
woul d be an " "anti-backsliding'' neasure--that is, it would prevent
potential future backsliding as manufacturers pursue cost
reductions.\205\ It would thus codify (i.e., lock in) the approach
manuf act urers have already indicated they are taking for 50-state
evaporative systens.

\ 201\ DaimerChrysler, Letter fromReginald R Mdlin to Margo
Oge of U. S. EPA, May 30, 2000. A copy of this letter can be found in
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Docket No. EPA- HQ OAR- 2005- 0036.

\ 202\ Ford, Letter fromKelly M Brown to Margo Oge of U. S. EPA
May 26, 2000. A copy of this letter can be found in Docket No. EPA-
HQ OAR- 2005- 0036.

\ 203\ General Modtors, Letter from Sanuel A. Leonard to Margo Oge
of U S. EPA My 30, 2000. A copy of this letter can be found in
Docket No. EPA- HQ OAR- 2005- 0036.

\204\ U S. EPA Ofice of Air and Radiation, Update to the
Accounting for the Tier 2 and Heavy-Duty 2005/2007 Requirements in
MOBI LE6, EPA420- R-03-012, Septenber 2003.

\ 205\ Anti-backsliding provisions can satisfy the requirenment in
section 202 (I) (2) that em ssion reductions of hazardous air
pol lutants be the greatest achievable. Sierra Club v. EPA 325 F. 3d
at 477.

We believe this proposed action would be an inportant step to
ensure that the federal standards reflect the | owest possible
evaporative em ssions, and it also would provide states with certainty
that the em ssions reductions we project to occur due to 50-state
conpliance strategies will in fact occur. In addition, the proposed
standards will assure that nmanufacturers continue to capture the
abilities of available fuel systemmaterials to mnimze evaporative
em ssi ons.

We al so considered the possibility of whether it is feasible to
achi eve further evaporative em ssion reductions fromnotor vehicles. In
this regard, it is inportant to note that California' s LEV Il program
i ncludes partial zero-em ssion vehicle (ZEV) credits for vehicles that
achi eve near zero em ssions (e.g., LDV evaporative emn ssion standards
for both the 2-day and 3-day diurnal plus hot soak tests are 0.35
grans/test, which are nore stringent than proposed standards).\206\ The
credits would include full ZEV credit for a stored hydrogen fuel cel
vehicle and 0.2 credits for (anobng other categories for partial credit)
a partial zero em ssion vehicle (PZEV).\207\ Currently, only a fraction
of California's certified vehicles (gasoline powered, hybrid, and
conpressed natural gas vehicles) neet California' s optional PZEV
standards, but this nunber is expected to increase in com ng
years. 208 209 These |inited PZEV vehicles require additiona
evaporative em ssions technol ogy or hardware (e.g., nodifications to
fuel tank and secondary canister) than we expect to be needed for
vehi cl es neeting the proposed standards. At this tine, we need to
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better understand the evaporative system nodifications (i.e.,

technol ogy, costs, lead tinme, etc.) potentially needed for other
vehicles in the fleet to neet PZEV-1evel standards before we can
rational ly eval uate whether to adopt nore stringent standards. For
exanpl e, at this point we cannot even determ ne whether the PZEV
technol ogi es could be used fleetwide or on only a linmted set of
vehicles. Thus, in the near term we |lack any of the information
necessary to determne if further reductions are feasible, and if they
coul d be achi evabl e consi dering cost, energy and safety issues.
However, we intend to consider
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nore stringent evaporative em ssion standards in the future, and
revisiting this issue in a future rulemaking will allow us tine to
obtain the inportant necessary additional information for such

st andar ds.

\206\ California Air Resources Board, Fact Sheet, LEV-II
Amendnents to California' s Low Em ssion Vehicle Regul ations,
February 1999

\ 207\ PZEV neets California super ultra | ow em ssion vehicle
exhaust em ssion standards and have near zero evaporative em sSions.
California Air Resources Board, News Rel ease, ARB Moddifies Zero
Em ssion Vehicle Regulation, April 24, 2003.

\208\ California Air Resources Board, Fact Sheet, California
Vehi cl e Em ssions, April 8, 2004.

\209\ California Air Resources Board, Consumer |nformation: 2006
California Certified Vehicles, Novenber 7, 2005.

2. Evaporative Standards Ti m ng

We are proposing to inplenent today's evaporative em ssion
standards in nodel year 2009 for LDVs/LLDTs and nodel year 2010 for
HLDTs/ MDPVs. Today's proposed rule is not expected to be finalized
until February 2007, at which tinme many manufacturers already will have
begun or conpl eted nodel year 2008 certification. Thus, nodel year 2009
is the earliest practical start date of new standards for LDVs/LLDTs.
For HLDTs/ MDPVs, the phase-in of the existing Tier 2 evaporative
em ssi on standards ends in nodel year 2009. Thus, the nodel year 2010
is the earliest start date possible for HLDTs/ MDPVs. Since the proposed
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standards are an anti-backsliding neasure and we believe that
manuf acturers al ready neet these standards, there is no need for
additional lead tine beyond the inplenentation dates proposed. W
request comment on this proposed schedul e.
3. Timng for Miulti-Fuel ed Vehicles

As discussed earlier in this section, manufacturers appear to view
the Tier 2 and LEV Il evaporative em ssion prograns as simlar in
stringency, and thus, they have indicated that they wll produce 50-
state evaporative systens that neet both sets of standards. For multi-
fuel ed vehicles capable of operating on alternative fuel (e.g., E85
vehi cl es--fuel is 85% ethanol and 15% gasoline) and conventional fue
(e.g., gasoline),\210\ this conmtnment for 50-state systenms would stil
apply. However, a few nulti-fueled vehicles were certified only on the
conventional fuel (gasoline) for the California LEV Il program even
t hough they had 50-state evaporative em ssion systens. For such cases,
manuf acturers did not intend to sell these vehicles for operation on
the alternative fuel (e.g. E85) in California (only for operation on
conventional fuel in California), but they did certify and plan to sel
these vehicles in the federal Tier 2 programfor operation on the
alternative and conventional fuels.\211\ For these few types of multi-
fuel ed vehicles, manufacturers are potentially at risk of not conplying
with the proposed new evaporative enmi ssion certification standards
(which are equivalent to California LEV Il certification standards)
when operating on the alternative fuel.

\210\ 40 CFR 86.1803-01 defines nulti-fuel as capabl e of
operating on two or nore different fuel types, either separately or
si mul t aneousl y.

\211\ For the Tier 2 program nulti-tier vehicles nmust nmeet the
sanme standards on conventional and alternative fuel.

For such nmulti-fueled vehicles or evaporative em ssion systens,
manuf acturers woul d need a few additional years of lead tine to adjust
their evaporative systens to conply with the proposed evaporative
em ssion certification standards when operating on the alternative
fuel. Thus, to reduce the conpliance risk for these types of multi-
fuel ed vehicles (or evaporative famlies) when they first certify to
the nore stringent evaporative standards, the proposed evaporative
em ssion certification standards would apply to the non-gasoline
portion of multi-fueled vehicles beginning in the fourth year of the
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program-2012 for LDVs/LLDTs and 2013 for HLDTs/ MDPVs. The proposed
evaporative em ssion certification standards would be inplenented in
2009 for LDVs/LLDTs and 2010 for HLDTs/ MDPVs for the gasoline portion
of multi-fueled vehicles and vehicles that are not nulti-fueled. W
believe this additional three years of |lead tinme would provide
sufficient time for manufacturers to nmake adjustnents to their new
evaporative systenms for nulti-fueled vehicles, which are limted
product |ines.

The provisions for in-use evaporative em ssion standards descri bed
bel ow in section VI.C. 4 would not change for nulti-fueled vehicles. W
believe that three additional years to prepare vehicles (or evaporative
famlies) to neet the certification standards, and to sinultaneously
make vehicle adjustnents fromthe federal in-use experience of other
vehi cl es (other vehicles that are not nulti-fueled) is sufficient to
resolve any issues for multi-fueled vehicles. Therefore, the proposed
evaporative em ssion standards would apply both for certification and
i n-use beginning in 2012 for LDVs/LLDTs and 2013 for HLDTs/ MNDPVs.

4. 1n-Use Evaporative Em ssion Standards

As described earlier in this section, we are proposing to adopt
evaporative em ssion standards that are equivalent to California's LEV
Il standards for all light duty vehicles, light trucks, and nmedi um duty
passenger vehicles. Currently, the Tier 2 evaporative em ssion
standards are the same for certification and in-use vehicles. However,
the California LEV Il program permts manufacturers to neet |ess
stringent standards in-use for a short time period in order to account
for potential variability in-use during the initial years of the
program when technical issues are nost |likely to arise.\212\ The LEV I
program specifies that in-use evaporative em ssion standards of 1.75
times the certification standards will apply for the first three node
years after an evaporative famly is first certified to the LEV I
standards (only for vehicles introduced prior to nodel year 2007, the
year after 100 percent phase-in).213 214 An interimthree-
year period was considered sufficient to accombpdate any technica
i ssues that may ari se.

\212\ California Air Resources Board, " "LEV II'' and " CAP
2000'" Amendnents to the California Exhaust and Evaporative Em ssion
St andards and Test Procedures for Passenger Cars, Light-Duty Trucks
and Medium Duty Vehicles, and to the Evaporative Em ssion
Requi rements for Heavy-Duty Vehicles, Final Statenent of Reasons,
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Sept enber 1999.

\213\ 1.75 tinmes the 3-day diurnal plus hot soak and 2-day
di urnal plus hot soak standards.

\ 214\ For exanple, evaporative famlies first certified to LEV
Il standards in the 2005 nodel year shall neet in-use standards of
1.75 tines the evaporative certification standards for 2005, 2006,
and 2007 nodel year vehicles.

Federal in-use conditions nmay raise unique issues (e.g., salt/ice
exposure) for evaporative systens certified to the new proposed

standards (which are equivalent to the LEV Il standards), and thus, we
propose to adopt a simlar, interimin-use conpliance provision for
federal vehicles. As with the LEV Il program this provision would

enabl e manufacturers to nmake adjustnents for unforeseen probl ens that
may occur in-use during the first three years of a new evaporative
famly. Like California, we believe that a three-year period is enough
tinme to resolve these problens, because it allows manufacturers to gain
real world experience and nake adjustnents to a vehicle within a

typi cal product cycle.

Dependi ng on the vehicle weight class and type of test, the Tier 2
certification standards are 1.3 to 1.9 tines the LEV Il certification
standards. On average the Tier 2 standards are 1.51 tinmes the LEV |
certification standards. Thus, to maintain the same |evel of stringency
for the in-use evaporative em ssion standards provided by the Tier 2
program we propose to apply the Tier 2 standards in-use for only the
first three nodel years after an evaporative famly is first certified
under today's proposed standards instead of the 1.75 multiplier
inplemented in the California LEV Il program Since the proposed
evaporative em ssion certification standards (equivalent to LEV I
standards) woul d be inplenented in nodel year 2009 for LDVs/LLDTs and
nodel year 2010 for HLDTs/ MDPVs, these sane certification
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standards woul d apply in-use beginning in nodel year 2012 for LDVs/
LLDTs and nodel year 2013 for HLDTs/ MDPVs. \ 215\

\ 215\ For exanple, evaporative famlies first certified to the
proposed LDV/ LLDT evaporative em ssion standards in the 2011 nodel
year would be required to neet the Tier 2 LDV/LLDT evaporative
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em ssion standards in-use for 2011, 2012, and 2013 nodel year
vehicles (applying Tier 2 standards in-use would be limted to the
first three years after introduction of a vehicle), and 2014 and

| at er nodel year vehicles of such evaporative famlies would be
required to neet the proposed LDV/LLDT evaporative em ssion
standards i n-use.

5. Existing Differences Between California and Federal Evaporative
Em ssion Test Procedures

As descri bed above, the California LEV Il evaporative eni ssion
standards are nunerically nore stringent than EPA's Tier 2 standards,
but due to differences in California and EPA evaporative test
requi renents, EPA and nost manufacturers view the prograns as simlar
in stringency. The Tier 2 evaporative programrequires manufacturers to
certify the durability of their evaporative em ssion systens using a
fuel containing the maxi mum al | owabl e concentration of al cohols
(hi ghest al cohol |evel allowed by EPA in the fuel on which the vehicle
is intended to operate, i.e., a "~worst case'' test fuel). Under
current requirements, this fuel would be about 10 percent ethanol by
vol une.\ 216\ (We are retaining these Tier 2 durability requirenents for
the proposed evaporative em ssions program) California does not
require this provision. To conpensate for the increased vulnerability
of system conponents to al cohol fuel, manufacturers have indicated that
they will produce a nore durable evaporative em ssion systemthan the
Tier 2 nunmerical standards would inply, using the sane |ow perneability
hoses and | ow | oss connections and seals planned for California LEV |
vehi cl es.

\ 216\ Manufacturers are required to devel op deterioration
factors using a fuel that contains the highest |egal quantity of
et hanol available in the U S,

As shown in Table VI.C 2, conbined with the maxi num al cohol fue
content for durability testing, the other key differences between the
federal and California test requirenents are fuel volatilities, diurnal
tenperature cycles, and running |loss test tenperatures.\217\ The EPA
fuel volatility requirenent is 2 psi greater than that of California.
The high end of EPA' s diurnal tenperature range, is 9[deg] F |ower than
that of California. Also, EPA's running | oss tenperature is 10[deg] F
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| ower than California's.

\ 217\ Running | 0oss em ssions nmeans evaporative em ssions as a
result of sustained vehicle operation (average trip in an urban
area) on a hot day. The running |l oss test requirenent is part of the
3-day diurnal plus hot soak test sequence.

Table VI.C-2.--Differences in Tier 2 and LEV Il Evaporative Em ssion
Test Requi renents

Test requirenent EPA tier 2 California LEV |
Fuel volatility (Reid Vapor 9. 7.
Pressure in psi).
Di urnal tenperature cycle 72 to 96............ 65 to 105.
(degrees F).
Runni ng | oss test 95. .. 105.

tenperature (degrees F).

Currently, California accepts evaporative em ssion results
generated on the federal test procedure (using federal test fuel),
because avail abl e data indicates the federal procedure to be a ~ worst
case'' procedure. In addition, manufacturers can obtain federa
evaporative certification based upon California results (neeting LEV I
standards under California fuels and test conditions), if they obtain
advance approval from EPA.\ 218\

\ 218\ EPA may require conparative data fromboth federal and
California tests.

D. Opportunities for Additional Exhaust Control Under Normal Conditions

In addition to the cold tenperature NVHC and evaporative em ssion
standards we are proposing, we evaluated an additional option for
reduci ng hydrocarbons fromlight-duty vehicles. This option would
further align the federal |ight-duty exhaust em ssions control program
with that of California. W are not proposing this option today for the
reasons described below. It is possible that a future evaluation could
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result in EPA reconsidering the option of harnonizing the Tier 2
programwith California' s LEV-I1 program or otherw se seeking em ssion
reducti ons beyond those of the Tier 2 program and those bei ng proposed
t oday. \ 219\

\219\ See Sierra Cub v. EPA, 325 F.3d at 480 (EPA can
reasonably determ ne that no further reductions in MSATs are
presently achi evable due to uncertainties created by other recently
promul gat ed regul atory provisions applicable to the sane vehicles).

As expl ained earlier, section 202(1)(2) requires EPA to adopt
regul ati ons that contain standards which reflect the greatest degree of
em ssi ons reductions achi evabl e through the application of technol ogy
that will be available, taking into consideration existing notor
vehi cl e standards, the availability and costs of the technol ogy, and
noi se, energy and safety factors. The cold tenperature NVHC program
proposed today is appropriate under section 202(1)(2) as a near-term
control: That is, a control that can be inplenented relatively soon and
wi t hout disruption to other existing vehicle em ssions control program
We are not proposing long-term (i.e., controls that require | onger |ead
time to inplenent) at this tinme because we |ack the information
necessary to assess appropriate long-termcontrols. W believe it wll
be inportant to address the appropriateness of further MSAT controls in
the context of conpliance with other significant vehicle em ssions
regul ati ons (di scussed bel ow).

In the late 1990's both the EPA and the California Air Resources
Board finalized new and technol ogically challenging |ight-duty vehicle/
truck em ssion control prograns. The EPA program known as Tier 2,
focused on reducing NOX em ssions fromthe light-duty fleet.

The California program which is the second generation of their |ow

em ssion vehicle (LEV) programand is known as LEV-11, focuses

primarily on reduci ng hydrocarbons by tightening the I[ight-duty NMOG

standards. Both prograns are expected to present the manufacturers with

significant challenges, and will require the use of hardware and

em ssion control strategies not used in the fleet under previously

exi sting prograns. Both prograns will achieve significant reductions in

em ssions. Taken as a whole, the Tier 2 program presents the

manuf acturers with significant challenges in the com ng years. Bringing

essentially all passenger vehicles under the sanme em ssion contro

program regardl ess of their size, weight, and application is a major
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engi neering challenge. The Tier 2 programrepresents a conprehensive,
i nt egrated package of exhaust, evaporative, and fuel quality standards
which will achieve significant reductions in
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NMHC, NOX, and PM em ssions fromall light-duty vehicles in

the program These reductions will include significant reductions in
MBATs. Emi ssion control in the Tier 2 programw || be based on the

wi despread i npl enmentati on of advanced catal yst and rel ated contro
system t echnol ogy. The standards are very stringent and will require
manuf acturers to nake full use of nearly all available em ssion control
t echnol ogi es.

Today the Tier 2 programrenmains early in its phase-in. Cars and
lighter trucks will be fully phased into the programw th the 2007
nodel year, and the heavier trucks won't be fully entered into the
programuntil the 2009 nodel year. Even though the |lighter vehicles
will be fully phased in by 2007, we expect the characteristics of this
segnent of the fleet to remain in a state of transition at | east
t hrough 2009, because manufacturers will be nmaking adjustnents to their
fleets as the larger trucks phase in. The Tier 2 programis designed to
enabl e vehicles certified to the LEV-I1 programto cross over to the
federal Tier 2 program At this point in time, however, it is difficult
to predict the degree to which this will occur. The fleetw de NMOG
levels of the Tier 2 programw |l ultimately be affected by the manner
in which LEV-11 vehicles are certified within the Tier 2 bin structure,
and vice versa. W intend to carefully assess these two prograns as
they evolve and periodically evaluate the relative em ssion reductions
and the integration of the two prograns.

Today' s proposal addresses toxics em ssions from vehicles operating
at cold tenperatures. The technol ogy to achieve this is already
avai |l abl e and we project that conpliance will not be costly. However,
we do not believe that we could reasonably propose further controls at
this time. There is enough uncertainty regarding the interaction of the

Tier 2 and LEV-11 progranms to nmake it difficult to evaluate today what
m ght be achievable in the future. Depending on the assunptions one
makes, the LEV-I11 and Tier 2 prograns may or nmay not achieve very

simlar NMOG em ssion |evels. Therefore, the eventual Tier 2 baseline

t echnol ogi es and em ssi ons upon whi ch new standards woul d necessarily

be based are not known today. Additionally, we believe it is inportant

for manufacturers to focus in the near termon devel opi ng and

i npl enenti ng robust technol ogi cal responses to the Tier 2 program
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wi t hout the distraction or disruption that could result from changing
the programin the mdst of its phase-in. W believe that it may be
feasible in the longer termto seek additional em ssion reductions from
the base Tier 2 program and the next several years will allow an

eval uati on based on facts rather than assunptions. For these reasons,
we are deferring a decision on seeking additional NMOG reductions from
t he base Tier 2 program

E. Vehicle Provisions for Small Vol ume Manuf acturers

Prior to issuing a proposal for this proposed rul emaki ng, we
anal yzed the potential inpacts of these regulations on small entities.
As a part of this analysis, we convened a Small Busi ness Advocacy
Revi ew Panel (SBAR Panel, or the Panel). During the Panel process, we
gat hered informati on and recomrendati ons from Snmall Entity
Representatives (SERs) on how to reduce the inpact of the rule on smal
entities, and those conments are detailed in the Final Panel Report
which is located in the public record for this rul emaki ng (Docket EPA-
HQ OAR- 2005- 0036) . Based upon these conments, we propose to include
lead tine transition and hardship provisions that woul d be applicable
to small vol ume manufacturers as described below in section VI.E. 1 and
VI.E. 2. For further discussion of the Panel process, see section XlIl.C
of this proposed rule and/or the Final Panel Report.

As discussed in nore detail in section XII.Cin addition to the
maj or vehicle manufacturers, three distinct categories of businesses
relating to highway |ight-duty vehicles would be covered by the new
vehi cl e standards: Small vol unme manufacturers (SVMs), independent
commercial inporters (1Cls),\220\ and alternative fuel vehicle
converters.\221\ We define small vol une manufacturers as those with
total U S. sales |less than 15,000 vehicles per year, and this status
all ows vehicle nodels to be certified under a slightly sinpler
certification process. For certification purposes, SVMs include ICl's
and alternative fuel vehicle converters since they sell less than
15, 000 vehi cl es per year.

\220\ ICls are conpanies that hold a Certificate (or
certificates) of Conformty permitting themto inport nonconform ng
vehicles and to nodify these vehicles to neet U. S. em ssion
st andar ds.
\ 221\ Alternative fuel vehicle converters are businesses that
convert gasoline or diesel vehicles to operate on alternative fue
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(e.g., conpressed natural gas), and converters nust seek a
certificate for all of their vehicle nodels.

About 34 out of 50 entities that certify vehicles are SVMs, and the
Panel identified 21 of these 34 SVMs that are small businesses as
defined by the Small Business Adm nistration criteria (5 manufacturers,
10 ICls, and 6 converters). Since a mgjority of the SVMs are snal
busi nesses and all SVMs have simlar characteristics as described bel ow
in section VI.E. 1, the Panel recomrended that we apply the lead tine
transition and hardship provisions to all SVMs. These manufacturers
represent just a fraction of one percent of the light-duty vehicle and
light-duty truck sales. Qur proposal today is consistent with the
Panel ' s recomendat i on.

1. Lead Tinme Transition Provisions

In these types of vehicle businesses, predicting sales is difficult
and it is often necessary to rely on other entities for technol ogy (see
earlier discussions in section VI on technol ogy needed to neet the
proposed standards). 222 223 Noreover, percentage phase-in
requi renents pose a dilemma for an entity such as a SYMthat has a
limted product line. For exanple, it is challenging for a SYMto
address percentage phase-in requirenents if the manufacturer nakes
vehicles in only one or two test groups. Because of its very l[imted
product lines, a SYMcould be required to certify all their vehicles to
the new standards in the first year of the phase-in period, whereas a
full-1ine manufacturer (or major manufacturer) could utilize all four
years of the phase-in. Thus, simlar to the flexibility provisions
inplemented in the Tier 2 rule, the Panel recomended that we all ow
SVMs, manufacturers with sales |ess than 15,000 vehicles per year
(includes all vehicle small entities that would be affected by this
rule, which are the magjority of SVMs) the following flexibility options
for neeting cold tenperature NVHC standards and evaporative em ssion
standards as an el enent of determ ning appropriate lead time for these
entities to conply with the standards.

\ 222\ For exanple, as described |later in section VI.E.3, 1Cls
may not be able to predict their sales because they are dependent
upon vehi cles brought to them by individuals attenpting to inport
uncertified vehicles.

\ 223\ SWs (those with sales | ess than 15,000 vehicl es per year)
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include 1Cls, alternative fuel vehicle converters, conpanies that
produce specialty vehicles by nodifying vehicles produced by others,
and conpani es that produce small quantities of their own vehicles,
but rely on major manufacturers for engines and other vital em ssion
rel at ed conmponents.

For cold NVHC standards, the Panel recomrended that SVMs sinply
conply with the standards with 100 percent of their vehicles during the
| ast year of the 4 year phase-in period. Since these entities could
need additional lead time flexibility and proposed standards for |ight-
duty vehicles and light light-duty trucks would begin in nodel year
2010 and woul d end in nodel year 2013 (25% 50% 75% 100% phase-in
over 4
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years), we propose that the SVM provision would be 100 percent in nodel
year 2013. Also, since the proposed standard for heavy |ight-duty
trucks and nmedi um duty passenger vehicles would start in 2012 (25%
50% 75% 100% phase-in over 4 years), we propose that the SVM

provi sion woul d be 100 percent in nodel year 2015.

In regard to evaporative em ssion standards, the Panel recomended
that since the proposed evaporative em ssions standards woul d not have
phase-in years, we allow SVYMs to sinply conply with standards during
the third year of the program (we have inplenented sinmlar provisions
in past rul emakings). Gven the additional challenges that SVMs face,
as noted above, we believe that this recommendation is reasonabl e.
Therefore, for a 2009 nodel year start date for |ight-duty vehicles and
light light-duty trucks, we propose that SVMs neet the evaporative
em ssion standards in nodel year 2011. For a nodel year 2010
i npl enmentati on date for heavy |ight-duty trucks and medi um duty
passenger vehicles, we propose that SVYMs conply in nodel year 2012.

2. Hardship Provisions

In addition, the Panel recommended that hardship provisions be
extended to SVMs for the cold tenperature NVHC and evaporative em ssion
standards as an aspect of determi ning the greatest em ssion reductions
feasi ble. These entities could, on a case-by-case basis, face hardship
nore than maj or manufacturers (manufacturers with sales of 15, 000
vehi cl es or nore per year), and we are proposing this provision to
provi de what could prove to be a needed safety valve for these
entities. SVMs would be allowed to apply for up to an additional 2
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years to neet the 100 percent phase-in requirenments for cold NVHC and

t he del ayed requirenent for evaporative em ssions. As with hardship
provisions for the Tier 2 rule, we propose that appeals for such
hardship relief nust be made in witing, nust be submtted before the
earliest date of nonconpliance, must include evidence that the
nonconpl i ance will occur despite the manufacturer's best efforts to
conply, and nust include evidence that severe econom c hardship will be
faced by the conpany if the relief is not granted.

W would work with the applicant to ensure that all other renedies
avai l abl e under this rule are exhausted before granting additiona
relief. To avoid the very existence of the hardship provision pronpting
SVMs to del ay devel opnment, acquisition and application of new
technol ogy, we want to nake clear that we woul d expect this provision
to be rarely used. Qur proposed rule contains nunerous flexibilities
for all manufacturers and it delays inplenmentation dates for SVMs,
whi ch effectively provides themnore tinme. W woul d expect small vol une
manuf acturers to prepare for the applicable inplenentation dates in
today's proposed rule.

3. Special Provisions for Independent Comercial |Inporters (1Cls)

Al t hough the SBAR panel did not specifically recomend it, we are
proposing to allow ICls to participate in the averagi ng, banking, and
trading program for cold tenperature NVHC fl eet average standards (as
described in Table 1V.B.-1), but with appropriate constraints to ensure
that fleet averages will be net. The existing regulations for ICls
specifically bar ICls fromparticipating in em ssion rel ated averagi ng,
banki ng, and trading prograns unl ess specific exceptions are provided
(see 40 CFR 85.1515(d)). The concern is that they may not be able to
predict their sales and control their fleet average em ssions because
t hey are dependent upon vehicles brought to them by individuals
attenpting to inport uncertified vehicles. However, an exception for
ICls to participate in an averagi ng, banking, and tradi ng program was
made for the Tier 2 NOX fl eet average standards, and today
we propose to apply a simlar exception for the cold tenperature NVHC
fl eet average standards.

If an I1Cl is able to purchase credits or to certify a test group to
a famly em ssion |level (FEL) bel ow the applicable cold tenperature
NMHC fl eet average standard, we would permt the ICl to bank credits
for future use. Wiere an ICl desires to certify a test group to a FEL
above the applicable fleet average standard, we would permt themto do
so if they have adequate and appropriate credits. Wiere an ICl desires
to certify to an FEL above the fleet average standard and does not have
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adequate or appropriate credits to offset the vehicles, we would permt
the manufacturer to obtain a certificate for vehicles using such a FEL,
but woul d condition the certificate such that the manufacturer can only
produce vehicles if it first obtains credits from other manufacturers
or fromother vehicles certified to a FEL |lower than the fleet average
standard during that nodel year.

Qur experience over the years through certification indicates that
the nature of the ICl business is such that these conpani es cannot
predict or estinmate their sales of various vehicles well. Therefore, we
do not have confidence in their ability to certify conpliance under a
programthat would allow them | eeway to produce sonme vehicles to a
hi gher FEL now but sell vehicles with |ower FELs | ater, such that they
were able to conply with the fleet average standard. W al so cannot
reasonably assune that an ICl that certifies and produces vehicles one
year, would certify or even be in business the next. Consequently, we
propose that ICls not be allowed to utilize the deficit carryforward
provi sions of the proposed ABT program

VII. Proposed Gasoline Benzene Control Program
A. Overview of Today's Proposed Fuel Control Program

As discussed in sections I, 1V, and V above, peopl e experience
el evated risk of cancer and other health effects as a result of
i nhal ation of air toxics. Mbile sources are responsible for a
significant portion of this risk. As required by section 202(1) of the
Clean Air Act, EPA has evaluated options to reduce MSAT em ssions by
setting standards for notor vehicle fuel. W have determ ned that there
are fuel-related technol ogi es available to feasibly reduce MSAT
em ssions and that these reductions are achi evabl e, considering cost,
energy, and other factors. These feasible reductions would be in
addition to those resulting fromactions taken by the industry in
response to the earlier fuel-related MSAT progranms described in section
V above. Accordingly, we believe a fuel control programis necessary
and appropriate to reduce air toxics em ssions fromnotor vehicles to
the greatest extent achievable (in addition to the prograns proposed
el sewhere in this notice to reduce MSAT eni ssions by changes to
gasol i ne- power ed notor vehicles and gas cans). This section of the
preanbl e descri bes our proposed fuel control program

The section begins with a detailed description of today's proposed
program In sumary, we propose that begi nning January 1, 2011
refiners woul d neet an average gasoline benzene content standard of
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0.62% by volume on all their gasoline (refornulated and conventi onal)
nati onw de.\ 224\ W al so propose that refiners could generate benzene
credits and use or sell themas a part of a nationw de averaging,
banki ng, and trading (ABT) program

[[ Page 15859]]

We believe that the proposed benzene standard, conbined with the
proposed ABT program would result in the |argest feasible overal
reductions in benzene em ssions of any potential fuel-based NMSAT
control program Finally, as an aspect of achieving the greatest

em ssion reductions, we al so propose special conpliance flexibility for
approved small refiners.

\ 224\ The State of California has a simlar benzene standard and
gasoline sold there is not covered by this proposal. For nore
informati on, see California Code of Regulations, Title 13 Section
2262.

This section then describes in detail how we arrived at the
proposed program W di scuss a range of potential approaches to
reduci ng MSATs t hrough changes in fuel, concluding that benzene
em ssions woul d be significantly nore responsive to fuel changes than
em ssions of any other fuel-related MSAT. This is foll owed by
di scussi on of alternate nethods of reducing benzene em ssions,
resulting in the proposed approach of directly controlling benzene
content. We al so discuss how we arrived at the proposed |evel of 0.62
vol une percent (vol% for the benzene standard. W di scuss why we
bel i eve that incorporating the proposed ABT program woul d be crucia
for the effectiveness of the overall benzene control program and
descri be how the systemwould work. Finally, we reviewthe
recommendati ons of the special panel that was convened to assess the
potential for disproportionate inpacts of the proposed program on snal
refiners, and present our reasoning for the special small refiner
provi sions we are proposing today.

Today's proposed action would fulfill several statutory and
regul atory goals for gasoline-related MSAT em ssions, which are
di scussed in nore detail in this section. The program woul d neet our

commtrment in the MSAT1 programto consider further NMSAT control. The
program woul d al so all ow EPA to stream ine the regulatory provisions
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for the air toxics performance requirenents of the refornul ated
gasoline (RFG and Anti-dunpi ng progranms. The expected | evel s of
benzene control by individual refiners under this proposal, conbined
wi th ot her gasoline controls such as sulfur, RVP, and VOC controls,
nmean that conpliance with these provisions is expected to lead to
conpliance with the annual average requirenments for benzene and toxics
performance for RFG and the annual average Anti-dunping toxics
performance for conventional gasoline. EPA is therefore proposing that
upon full inplenmentation in 2011, the regul atory provisions for the
benzene control program woul d becone the single regulatory mechani sm
used to inplenent these RFG and Anti-dunpi ng annual average toxics
requirenents, replacing the current RFG and Anti-dunpi ng annual average
provi sions (although the 1.3 vol % benzene cap would still apply for
RFG) . The proposed benzene control programwould al so replace the MSATL
requirenents. In addition, the programwould satisfy certain fuel MSAT
conditions of the Energy Policy Act of 2005. By consciously designing
this proposed programto address these separate but related goals, we
woul d significantly consolidate and sinplify the existing nationa
fuel -rel ated MSAT regul atory program

Finally, this section concludes with a detailed sumary of our
assessnent of the technological feasibility for different types of
refineries, and the refining industry as a whole, to neet the program
as proposed. W request general and specific comment on all aspects of
the proposed program and we request that comments include supporting
dat a whenever possible.

B. Description of the Proposed Fuel Control Program

Today's proposed program has three mai n conponents, the devel opnent
of each of which is further described later in this section:

--A gasoline benzene content standard. W propose that an annual

aver age gasol i ne benzene standard of 0.62 vol % be inpl enented begi nni ng
January 1, 2011. This single standard would apply to all gasoline, both
reformul ated (RFG and conventional (CG nationw de (except for
gasoline sold in California, which is already covered by a simlar
state progran).

--An averagi ng, banking, and tradi ng (ABT) program From 2007-2010
refiners could generate benzene credits by taking early steps to reduce
gasol i ne benzene |l evels. Beginning in 2011 and continuing indefinitely,
refiners could generate credits by produci ng gasoline with benzene

| evel s bel ow the 0.62% average standard. Refiners could apply the
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credits towards conpany conpliance, "~ “bank'' the credits for |ater use,
or transfer (" "trade'') themto other refiners nationw de (outside of
California) under the proposed program Under this program refiners
could use credits to achieve conpliance with the benzene content
standard, regardl ess of their actual gasoline benzene |evels.\ 225\

\ 225\ However, the per-gallon benzene cap (1.3 vol% in the RFG
program woul d continue to apply separately.

--Hardshi p provisions. Refiners approved as " "small refiners'' would
have access to special tenmporary relief provisions. In addition, any
refiner facing extrene unforeseen circunstances or extrene hardship
ci rcunstances could apply for simlar tenporary relief.

C. Devel opnent of the Proposed Gasol i ne Benzene St andard

EPA believes that benzene control is by far the nost effective
fuel -based neans of achi eving MSAT em ssions control, as described in
this section. There are other options that can target individual MSATs
or reduce overall VOCs and thereby reduce MSATs as well. W have
eval uated these other options, as discussed bel ow, and our analysis
indicates that the potential MSAT reductions woul d be consi derably
smal | er and nore expensive.

1. Wy Are W Focusing on Controlling Benzene Em ssions?

We considered controlling em ssions of several MSATs through
changes to fuel paraneters. There are only a limted nunber of MSATs
that are affected through fuel changes, each of which we discuss bel ow.
For several reasons, we have concluded that the nost effective and
appropriate nmeans of reducing fuel-related MSATs is to reduce the
benzene em ssions attributable to gasoline.

Benzene em ssions can be reduced nmuch nore significantly through
fuel changes than can em ssions of other MSATs. Rel atively snal
changes in gasoline can result in very significant reductions in
benzene em ssions. This relative responsi veness of benzene em ssions to
fuel controls (specifically to control of gasoline benzene content, as
di scussed in the next section) is coupled with little negative inpact
on other inportant characteristics of gasoline or refining processes. A
related and critical advantage of fuel control of benzene em ssions, as
conpared to fuel control of em ssions of other MSATs as di scussed
bel ow, is that controlling benzene em ssions does not significantly
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i ncrease em ssions of other MSATs.\ 226\

\ 226\ A key tool in evaluating the potential for fuel changes to
af fect MSAT emi ssions is EPA's Conpl ex Model. This nodel rel ates
changes in gasoline paraneters with em ssions of specific MSATs and
was devel oped for refiners and EPA to assess conpliance with the
RFG, Anti-dunpi ng, and MSAT1 prograns. (See section V.D.1 above.)

G ven a set of gasoline paraneters, it estimates the em ssions of an
average vehicle based on a |large set of fuel effects data. W
further discuss the Conplex Mdel, as well as other sources of
informati on the rel ati onshi ps between fuel changes and MSAT

em ssions, in chapter 6 of the R A

In determ ning an appropriate approach to fuel -rel ated MSAT
control, a key consideration was octane val ue.
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Anong potential approaches to fuel-rel ated MSAT em ssion reduction,
only benzene em ssion reduction can avoid major |osses in octane val ue
and the negative cost and environnental consequences di scussed bel ow of
repl acing that | ost octane val ue. Finished gasoline nmust nmeet m ni num
specifications for octane value; these specifications are tied to the
operati onal needs of notor vehicles. Thus, refiners nust be keenly
awar e of how any changes in gasoline production m ght reduce the octane
val ue of their fuel, what approaches to restore the octane val ue m ght
be avail able, and the costs in material and operational changes of any
sel ected approach.

There are a |imted nunber of approaches refiners have at their
di sposal to restore gasoline octane value |ost through control of MSAT
em ssions. These approaches vary in their econom cs and effectiveness,
and their availability may be Iimted by the specific configuration of
a given refinery. However, all nethods of replacing octane val ue have
cost inplications, and as shown in the next paragraph, air toxics
i mplications as well.

In the case of changes in gasoline production that are intended to
reduce MSAT enmissions, it is also inportant to consider whether
restoring any |l ost octane mght itself significantly increase other
MBAT eni ssions. Some net hods of replacing octane val ue can increase
ot her MSATs. For exanple, increasing aromatics woul d i ncrease benzene
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em ssi ons; addi ng MIBE woul d i ncrease fornmal dehyde em ssions; and
addi ng et hanol woul d i ncrease acet al dehyde em ssions. G ven the very

| ar ge MSAT emi ssion reduction associated with benzene control, these

i npacts on other MSATs are relatively insignificant. However, in the
case of changes in other fuel qualities (e.g., aromatics control), the
rel ative inpacts on other MSATs woul d be greater

We encourage conmment on our decision to propose a programthat
directly controls gasoline benzene content, including conments on each
of the alternate approaches to MSAT control discussed in the follow ng
par agr aphs.

a. O her MSAT Em ssions

As alternatives to the proposed program focusi ng on benzene
em ssion reductions, we considered other MSATs that are responsive to
fuel -based em ssion control. Each of these is discussed next.

Pol ycyclic Organic Matter, or POM is conposed of a nunber of
combusti on products of gasoline. According to the Conplex Mdel, POM
em ssions are a function of exhaust VOC. Several fuel paraneters
including volatility and sul fur content affect VOC em ssions. As
di scussed below, little data exists about the potential inpacts of
changes in gasoline volatility and sulfur content on VOC, and thus POM
em ssions fromnew Tier 2-conpliant vehicles. In any event, because POM
is only atiny fraction of vehicle VOC em ssions, we expect that
further changes in these fuel paraneters would have only small effects
on POM As a result, we are not proposing fuel controls to address POV
em ssions in today's action.

Em ssions of the conpound 1, 3-but adi ene can be reduced by reducing
the olefin content of gasoline. However, olefin reduction yields
relatively small reductions in 1, 3-butadi ene and can i ncrease VOC
em ssions. In addition, olefin reduction significantly affects octane,
with the negative cost and MSAT em ssions consequences of octane
repl acenent. We are thus not proposing to address 1, 3-butadi ene
em ssi ons through fuel changes.

Em ssions of the conpound formnal dehyde can only be effectively
reduced by reducing use of the octane enhancer nethyl tertiary butyl
ether (MIBE). This is because fornmal dehyde increases significantly as a
conmbusti on product when MIBE i s added to gasoline. Fornal dehyde al so
increases to a | esser extent when ethanol is added to gasoline, as
descri bed bel ow. For a nunber of years, MIBE has been used as a cost-
effective way to neet nandated fuel oxygenate requirenments and to boost
octane. In recent years, many states have banned the use of MIBE
because it has | eaked from storage tanks and caused significant
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groundwat er contam nation. Mre recently, in the wake of the renoval of
t he oxygenate requirenent in the Energy Policy Act of 2005, many
refiners are taking action to renove MIBE fromtheir gasoline as soon
as possible. As a result, MIBE use and the resulting fornmal dehyde

em ssions are expected to continue to decline, and no additional
federal action appears warranted at this tine.

The conpound acet al dehyde is a conmbusti on product of gasoline when
et hanol is added. Controlling acetal dehyde would require reductions in
the use of ethanol as a gasoline additive. However, the Energy Policy
Act of 2005 (section 1501) includes a renewable fuels programthat wll
i ncrease use of ethanol in gasoline nationw de. That Act requires a
study of the Act's inpacts on public health, air quality, and water
resources. W accordingly intend to defer further evaluation of
acet al dehyde em ssions to the anal yses associated with the Energy
Policy Act.

b. MSAT Em ssion Reductions Through Lowering Gasoline Volatility or
Sul fur Cont ent

W al so considered two approaches to fuel -rel ated MSAT control that
woul d i nvol ve increasing the stringency of two existing em ssion
control prograns. Both were originally pronmulgated primarily to address
ozone but al so have the effect of reducing sonme MSAT em ssions by
virtue of their control of VOC em ssions. As explained in section V,
the Tier 2 programincluded the pairing of |ower vehicle em ssions
standards with large reductions in gasoline sulfur levels. The | ow
sul fur fuel hel ped enabl e devel opnent of nore advanced catalytic
aftertreat ment systens needed to neet the stringent tail pi pe standards.
These actions will result in large reductions of VOC, NOX,
and air toxics emssions. In devel opnent of today's proposal, we
consi dered whet her further reductions in fuel sulfur would bring
significant additional reductions in MSAT em ssions.

The second program consi dered for additional stringency was the
gasoline volatility program which was inplenented in 1989 to address
evaporative VOC em ssions from gasoline vehicles. Reducing the
vol atility of gasoline can reduce evaporative VOC enmi ssions as well as
exhaust em ssions. Evaporative VOC em ssions include benzene. As a
result, in developing this proposal we have consi dered whet her further
reductions in gasoline volatility nmay be effective in further reducing
MBAT eni ssi ons.

In the cases of both further reductions in RVP and sul fur
reducti ons below the current 30 ppm standard, the avail able data is not
sufficient to conclude that additional control of either would be a
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val uabl e MSAT em ssion reduction strategy. Historic data suggest that
reduci ng both RVP and sul fur content woul d reduce overall VOC em ssions
fromvehicles, in turn reducing both MSATs and ozone formation

However, vehicles conplying with the stringent new Tier 2 em ssion

st andards have dramatically | ower VOC em ssions than earlier vehicles.
Furthernore, it is |likely that VOC em ssions for these vehicles would
react differently to RVP and sul fur control than ol der vehicles, as new
catal ysts and control systens nmay have nore or |less sensitivity to
these variables. Since the dom nant effect on MSAT em ssions of
changi ng these fuel paraneters is through their inpact on total VOC
mass, it is not possible to
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properly assess the inpact of changes in these fuel paraneters on NMSAT
em ssions wi thout additional data. W have begun coll ecting data on
sonme of these new vehicles, but nore work will be required before we
can draw concl usi ons about the effectiveness of these fuel controls in
reduci ng MSAT emi ssions. Therefore, we are not proposing additional
control of gasoline volatility or sulfur at this tinme, but wll
continue to evaluate them for possible future action. W request
comments on these potential fuel controls as em ssion reduction
strategies, in particular for MSAT em ssions, including any data that
does or does not support the effectiveness of such controls.
i. Gasoline Sul fur Content

In general, reducing gasoline sulfur |levels increases the
ef fectiveness of the catal ytic converter at destroying unburned fue
and ot her VOCs in vehicle exhaust. Catalytic converters contain a
vari ety of physical and chem cal structures that act as reaction sites
for conversion of raw exhaust gases into | ess harnful ones before they
are emtted into the atnosphere. Over tinme, sulfur conpounds in the
exhaust gases interfere with these processes, making the catal yst |ess
effective under normal driving conditions.\227\ Since nmany air toxics
are part of the exhaust VOCs, reduction of fuel sulfur would be
expected to reduce air toxics em ssions. As with the Tier 2 program
however, desul furizing gasoline further woul d reduce gasoline octane.
Most options for recovering this |ost octane (e.g., increasing
aromatics) would result in sone offsetting MSAT em ssions increases.

\ 227\ For further discussion on sulfur effects on em ssions, see
the Tier 2 Regulatory | npact Analysis, EPA 420-R-99-023.
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EPA primarily uses two conputer nodels for exam ning em ssions
i mpacts when considering changes in fuel properties: the Conplex Mde
and the MOBILE nodel. The Conplex Mddel (CM was devel oped as a
conpliance tool that refiners use to ensure their gasoline neets its
basel i ne requi renments under the RFG Anti-dunping, and MSAT1 prograns.
G ven a set of fuel paraneters, it estinmates the em ssions of an
aver age vehicle using regression relationships drawn froma | arge set
of fuel effects data. The CM contains data on test fuels with sulfur
|l evel s as low as 5 ppm but is based on the Auto/ Q| research prograns
of the early 1990s, and reflects performance of vehicles on the road
during that tine period. Wth a sulfur reduction from30 ppmto 10 ppm
applied to average 2003 conventional gasoline, the CMprojects a
decrease of approximately 1% for exhaust benzene, NOX and
CO.

MOBI LE was devel oped to estinmate aggregate em ssions on a county,
state, or national scale. It uses a fuel effects dataset that includes
the CM dataset with sonme updates, along with driving data, to predict
em ssions inventories of pollutants for a specified tine period and
area of the country. MOBILE6.2 contains updates froma snmall nunber of
LEV and ULEV vehicles in addition to the CM dataset, but applies a
lower limt of 30 ppmto fuel sulfur content being nodeled to avoid
extrapol ati on beyond the range of avail abl e em ssions data.

Based primarily on the above nodels, the anal yses done for the Tier
2 rul emaki ng suggested benzene em ssion reductions on the order of 9%
coul d be expected in 2020 as a result of the fuel sulfur reduction
expected fromthat programalone (the final Tier 2 programincluded | ow
sul fur gasoline as well as tightened vehicle standards).\228\ A recent
study done on vehicles neeting LEV, TLEV, and ULEV standards i ndicates
that sulfur reductions from30 to 5 ppm nay reduce NVHC by nore than
10% bringing simlar reductions in air toxics.\229\ Additiona
anal yses done by EPA on sulfur reductions in this range suggest VOC
em ssi on reductions on the order of 5% may be expected, with refining
costs estimated at about a half cent per gallon. Gven these anal yses
usi ng avail abl e data, using sulfur reductions as air toxics contro
al one woul d not be as cost-effective as other options in this proposal
Further discussion of the feasibility and costs are available in
Chapters 6 and 9, respectively, of the RIA

\228\ Tier 2 Regulatory |Inpact Analysis, EPA 420-R-99-023
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\ 229\ AAM Honda fuel effects study, 2000

Since our nodels do not reflect the significant inprovenents in
em ssions control technol ogy over the past decade, nore fuel effects
studi es are necessary on newest-technol ogy vehicles before going
forward with sul fur control. A small cooperative test programis
currently underway between EPA and the Alliance of Autonobile
Manuf acturers to evaluate the effects of reducing sul fur bel ow 10 ppm
on Tier 2 Bin 5 conpliant vehicles.

In addition to potential air toxics reductions from adjustnent of
gasoline sulfur to 10 ppm reducing sulfur may al so provide significant
VOC and NOX emi ssion reductions. These eni ssion reductions
may be inportant for states in conplying with the National Anbient Air
Quality Standards (NAAQS) for ozone. Since the inplenentation of the
RFG program several states and localities have nmade their own uni que
fuel property requirenents in an effort to further inprove air
quality.\230\ As a result, by sumer 2004 the gasoline distribution and
mar keting systemin the U S. had to differentiate between nore than 12
di fferent fuel specifications, when storing and shipping fuels between
refineries, pipelines, termnals, and retail |ocations. These uni que
fuel s decrease nationwi de fungibility of gasoline, which can lead to
| ocal supply problens and anplify price
fluctuations. 231, 232 |n addition to the existing state fuel
prograns, we are aware of a nunber of other states considering new
prograns (although in the context of the recently enacted Energy Policy
Act it is unclear what will occur). Wile the tineline for state action
on new fuel formulations could be prior to any nationw de ultra-I|ow
sul fur standard, inplenmentation of such a standard could hel p di m nish
issues related to small-market fuel progranms in the long term

\ 230\ These changes have focused al nbost exclusively on
additional RVP control, with just one program al so controlling
sulfur to 30 ppmearlier than required by EPA

\ 231\ EPA, Study of Uni que Gasoline Fuel Blends (" Boutique
Fuels''), Effects on Fuel Supply and Distribution and Potentia
| nprovenents, EPA420-P-01-004

\ 232\ GAO, Speci al Gasoline Bl ends Reduce Em ssions and | nprove
Air Quality, but Conplicate Supply and Contribute to Higher Prices,
GAO 05-421
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From t he perspective of gasoline production, reducing sulfur to
ultra-l1ow | evel s does not happen conpletely independently of other fuel
paraneters. The em ssions benefits of further sul fur reduction gained
in vehicle aftertreatnent nmay be offset by unintended changes in other
gasoline properties. The refining process nodifications required to
bring sulfur to ultra-low | evels begin to have a stronger effect on
ot her conponents of gasoline, such as olefins (the effect of which is
di scussed in the previous section). These inpacts nust be further
eval uated before noving forward with a proposal of additional sulfur
reductions for the purpose of air toxics reduction. These issues are
al so discussed in nore detail in Chapter 6 of the R A

Refiners with whom we have nmet have generally expressed di sapproval
of further sulfur control. The Tier 2 gasoline sulfur programrequires
refiners to neet an average standard of 30 ppm In response many have
i nvested in and brought online desul furization units, which would not
have the capacity to
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reach a new, |ower standard of 10 ppmin nmany cases. Modifications
woul d have to be nade to units that have recently been installed to
conmply with the current gasoline sulfur requirenments. In sonme cases
these units mght have to be replaced with new units. EPA requests
comments on the nmagnitude of the inpact of a new, |ower sulfur
standard, including the potential effect on refiners that have recently
install ed desul furization units.

On the autonotive side, sulfur reduction may encourage further
devel opnent of |ean-burn or direct-injection gasoline technol ogy.
Leaner conbustion of gasoline results in greater fuel economy and | ess
VOC and car bon di oxi de em ssions, but generally produces nore engine-
out nitrogen oxides. Reducing fuel sulfur to 10 ppm woul d i nprove
feasibility and reduce cost of next-generation aftertreatnent designed
to control these higher levels of nitrogen oxides. EPA will continue to
eval uate further gasoline sul fur reductions, and seeks coment on it,
especially with data supporting or opposing such action.

ii. Gasoline Vapor Pressure

According to the Conpl ex Mddel and the MOBILE nodel, reducing fue
vapor pressure reduces evaporative as well as exhaust VOC em ssions.
Reduci ng VOC emi ssions in turn reduces MSAT em ssions. A portion of
this MSAT em ssion decrease through VOC control would likely be offset
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through an increase in the relative concentration of MSAT em ssions. As
volatility is decreased, non-aromatic conpounds are renoved fromthe
gasoline, increasing the concentration of aromatics. Furthernore, these
non- aromati ¢ conpounds are higher in octane, which would have to be

of fset--perhaps with still further increases in aromatics. Such
increases in aromatics would lead to an increase in the relative
concentration of benzene in VOC em ssions. However, since changing
vapor pressure has an effect on evaporative em ssions, reducing vapor
pressure can al so reduce evaporative benzene from stationary sources
related to gasoline distribution and marketing. Mreover, reducing
overal | VOC em ssions reduces ground | evel ozone in urban areas, which
itself has a significant inpact on health and wel fare.

Currently, in reformul ated gasoline (RFG areas, fuel is limted to
roughly 7.0 psi Reid vapor pressure (RVP) in the summer season in order
to neet the VOC performance standard. Additional vapor pressure
controls considered for this proposal would regulate RVP levels to 7.0
or 7.8 in sonme conventional gasoline (CG ozone nonattai nment areas,
resulting in an inpacted volunme of gasoline equal to about 50% of that
of current federal RFG Further details of these anal yses are covered
in Chapter 6 of the RIA

As wth the sul fur anal yses above, EPA al so uses the Conpl ex Model
and MOBILE to estinmate enissions inpacts of changes in gasoline vapor
pressure. In ternms of the fuel paraneter itself, this process is
somewhat sinpler than nodeling sulfur effects since the range of vapor
pressures useful in conventional vehicles has been well-defined for a
nunber of years and is not expected to change. However, parallel to the
argunments made above for sulfur, data on the effects of RVP changes on
air toxics in these nodels is dated and does not represent newest
technol ogy. Since our nodels do not reflect inprovenents in em ssions
control technology for the Tier 2 program nore fuel effects studies
nmust be carried out before making decisions on further gasoline vapor
pressure controls. The cooperative test program between EPA and the
Al'li ance of Autonobile Manufacturers described above is al so exam ning
sonme of the effects of changes in RVP

Looki ng beyond emni ssions benefits, nore stringent national vapor
pressure standards could al so hel p avoid additional small market
(" " boutique'') fuels. Several states and |ocalities have adopted their
own seasonal requirenents for vapor pressure in an effort to inprove
air quality, contributing to constraints on gasoline supply and
potential for price volatility.233 234
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\ 233\ EPA, Study of Unique Gasoline Fuel Blends (°  Boutique
Fuels''), Effects on Fuel Supply and Distribution and Potentia
| mprovenent, EPA420-P-01-004.

\ 234\ GAO, Speci al Gasoline Blends Reduce Em ssions and | nprove
Air Quality, but Conplicate Supply and Contribute to H gher Prices,
GAO 05-421.

Feedback fromrefiners on further volatility control has
hi ghl i ghted concerns with the sunmer-w nter butane bal ance and
resulting potentially adverse supply inplications. Currently, refiners
who produce |arge quantities of RFG nust renove a significant anount of
the light-end conmponents fromtheir fuel in the summer to neet the
vapor pressure specifications. These |ight conponents, primrily
but anes, are often stored and then bl ended back into gasoline in the
wi nter when higher fuel vapor pressures are needed for drivability
reasons. Several refiners have indicated that a new rule adding a
nunber of reduced RVP areas woul d cause the anount of butanes renoved
in sumrer to exceed what is useable in winter, resulting in a net |oss
of volune fromthe annual pool and a need to nmake up supply at
addi ti onal expense. EPA will continue to evaluate further gasoline
vol atility reductions, and seeks comment on it, especially with data
supporting or opposing such action.
c. Toxics Performance Standard

Wiile we are not proposing it, we considered and are seeking
comment on the nmerits of expressing the standard as an air toxics
performance standard rather than as a benzene content standard. Such a
standard woul d be anal ogous to the current MSAT1 standard, but nore
stringent and with an ABT conponent. In theory, a toxics perfornmance
standard coul d provi de broader environnental benefits by addressing
other toxics in addition to benzene. However, because controlling
benzene is nore cost-effective than controlling em ssions of other
MBATs, refiners are unlikely to reduce em ssions of other MSATs whet her
or not the standard is in the formof a toxics performance standard or
a benzene content standard. Setting a toxics performance standard at an
appropriate level also requires us to predict future changes in fue
properties in addition to benzene, and to be able to establish as
precisely as possible the effects of those fuel properties on em ssions
of several MSATs. In addition, a toxics em ssion performance standard
is nmore conplex to inplenent and enforce than a benzene content
standard. For all of these reasons, as discussed nore fully bel ow, we
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bel i eve a benzene content standard offers nore certain environnental
results and |l ess conplexity. However, we seek comment on the overal
nerits of an air toxics perfornmance standard, including comrents
specifically on the tradeoff between the conplexity of conplying with a
performance standard and the additional environnental benefits it could
provi de.

Based on our analysis for this proposal, fuel benzene control is by
far the nost effective and cost-effective neans of achi eving MSAT
em ssion reductions. This is consistent with our experience with the
MBAT1 and other air toxics control progranms, which have shown that even
when refiners have the flexibility to choose anong different fuel
changes to achi eve MSAT control, reduction in benzene content is the
predonm nant choice. Only when other fuel changes that inpact NMSAT
em ssion performance are mandated (e.g., sulfur control, oxygenate use)
have refiners made fuel changes other than benzene content to contro
VBAT
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em ssions. As a result, even if we were to express the proposed
standard as an air toxics performance standard rather than a benzene
content standard, we woul d expect the outcone to be the sane--benzene
content control wi th correspondi ng benzene em ssion reductions and no
changes in other MSAT emi ssions. Qur analysis of the feasibility and
cost of the programwould be identical as well. If future fue
paraneters are significantly different than we have projected in this
anal ysis such that em ssions of other MSATs decrease, then a toxic
performance standard would result in | ess benzene control than would be
achi eved by the benzene content standard we propose today, with a
correspondi ng overall reduction in cost. If future fuel parameters are
significantly different such that em ssions of other MSATs increase,
then refiners would need to reduce benzene content to levels that are
not feasible considering cost, but overall toxics performnce woul d be
mai nt ai ned.

If we were to set an air toxics performance standard, the accuracy
of the nodel used in estimating the real world effects of the many
di fferent fuel paranmeters on MSAT em ssions al so becones of critica
i nportance. To the extent fuel changes are projected to result in air
toxics em ssion reductions that are not in fact borne out in-use, then
the standard will have | ess benefit. There was a great deal of work
done in the early 1990's to devel op the Conpl ex Mddel for the
reformnmul ated gasoline program |t estimates VOC, NOX, and
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certain MSAT em ssions (benzene, 1, 3-butadi ene, fornmal dehyde,
acet al dehyde, and POM) as a function of eight fuel properties (RVP
oxygen, aromatics, benzene, olefins, sulfur, E200, and E300) for 1990
technol ogy vehicles. However, a simlar set of conprehensive data does
not yet exist for new Tier 2 vehicles. Sone of the fuel effects that
were found to be statistically significant in the Conplex Mdel may not
be significant for Tier 2 vehicles (e.g., distillation properties).

O hers that inpacted MSAT em ssions primarily through their inpact on
VOC em ssions may be of nuch | ess inportance, due to the nuch | ower VOC
em ssions of Tier 2 vehicles.\235\ To the extent that the Conpl ex Model
gives air toxics credit for fuel changes that are later found to be
much smaller or not valid at all, a toxics performance standard coul d
result in | ess fuel benzene control and |less in-use MSAT control. O
all the fuel changes from past nodeling, we would have the greatest
confi dence that the benzene relationships are unlikely to change
significantly. This is due to the direct relationship between benzene
fuel content and benzene evaporative and exhaust em ssions, and due to
the magni tude of these inpacts. Thus, we woul d have the greatest

confi dence that the MSAT em ssion reductions projected froma fue
benzene content standard will be realized in-use.

\ 235\ This is one reason why the Energy Policy Act of 2005
requires EPA to create an updated gasoline em ssions nodel by 2009.

In addition, if we were to set an air toxics perfornmance standard,
it would be inportant to have a cl ear understanding of the changes in
fuel properties anticipated in the future i ndependent of today's
proposal . Significant changes in the conposition of gasoline are
antici pated over the next several years as a result of the Energy
Policy Act of 2005 (EPAct). MIBE is being renoved from gasoline,
et hanol use is increasing dramatically, and the oxygenate nmandate for
RFG is being elimnated. To the extent that these changes woul d result
in reductions in nodel ed MSAT em ssion performance automatically, then
refiners could conply with an air toxics performance standard with | ess
benzene control than woul d be achi eved under today's proposed benzene
standard, and with |lower overall costs. Conversely, to the extent that
t hese changes would result in increases in nodel ed MSAT em ssion
performance, an air toxics performance standard would require refiners
to take additional neasures to maintain overall MSAT performance, but
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these neasures may not be cost-effective.

Al t hough a toxics performance standard could theoretically give
refiners nore flexibility than a program focusing only on benzene
em ssions, we do not believe that such flexibility would be nmeani ngf ul
in actual practice. As discussed above, in order to conply with a new
total MSAT standard, we expect that refiners would rely al nost
excl usively on benzene control. However, if their em ssion perfornmance
for other MSATs changed in the future (due to such factors as changes
i n oxygenate use, octane needs, or crude oil quality), refiners could
find thensel ves unable to maintain overall MSAT performance using cost-
effective controls.

For all these reasons, we are not proposing to address fuel-rel ated
MBAT enissions with a toxics performance standard, but we seek comment
on this option.\236\ W also seek corment on the nerits of applying an
air toxics performance standard in addition to a fuel benzene content
standard, and how such a dual standard could be inplenmented. Froma
theoretical standpoint, this dual standard m ght serve as a backstop to
ensure overall toxics performance i s maintained. However, it is not
cl ear how such an approach could be realistically inplenented,
especially in the context of ABT prograns that apply to both.

\ 236\ As explained further in section VII.C. 5 bel ow, based on
the use of the currently avail able nodels, the proposed rule would
result in greater overall reduction of air toxics fromall gasoline
than the current MSAT 1 program and (consistent with section
1504(b)(2) of the EPact) greater overall reductions of air toxics
fromrefornul ated gasoline than woul d be obtai ned under anended
section 211(k)(1)(B) as well.

d. Diesel Fuel Changes

We are al so not proposing today to reduce MSATs by changi ng diesel
fuel. The existing major diesel fuel sulfur progranms being inplenented
in the next few years for highway and nonroad diesel fuel will have a
very large inmpact on reduci ng MSAT enissions ~~ specifically diese
particul ate matter and exhaust organic gases. W have found in the on-
hi ghway di esel engi ne rul emaking that these are the greatest reductions
achi evable and reiterate that finding here. (See also section V.D. 1.f
above.) W are not aware of other changes to diesel fuel that could
have a significant effect on em ssions of any other MSATs. W wel cone
conment on our decision to focus this proposed program exclusively on
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changes to gasoline.
2. Wy Are We Proposing To Control Benzene Em ssions By Controlling
Gasol i ne Benzene Content?

In the previous section, we describe how we decided to focus
today's proposed fuel program on gasoline benzene em ssions. This
section describes our decision to propose to reduce benzene em ssions
t hrough a gasoline benzene content standard. We al so descri be our
consi deration of two other potential approaches to reducing benzene
em ssi ons, both of which would indirectly reduce gasoline benzene
content: a standard to control the gasoline content of all aromatic
conmpounds; and a standard to control benzene em ssions.

a. Benzene Content Standard

For several reasons we have decided that a benzene content standard
woul d be the nost cost-effective and nost certain way to reduce
gasol i ne benzene em ssions (and thereby MSAT em ssions in general).
First, a small change in gasoline benzene content results in |arge
reductions in benzene em ssions ~~ benzene typically
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represents around 1 percent of gasoline, but this contributes about 25
percent of benzene exhaust and evaporative em ssions.\237\ Second, we
have hi gh confidence in the benzene em ssion reductions that would
result fromfuel benzene control. Hi storical data across a range of
vehi cl es and engi ne types continues to support the rel ationship between
fuel benzene content and benzene emi ssions. Even if Tier 2 vehicles
react differently, the relationship is unlikely to change
significantly. Third, because a relatively small change in gasoline
properties is needed to achieve the desired result, reducing benzene
content does not have a | arge inpact on octane val ue. Benzene itself
does contribute to the octane val ue of gasoline, but the small |oss of
octane from reduci ng benzene content is nmuch | ess than the octane | oss
fromreducing other aromatics for the sane benzene em ssion effect, as
di scussed bel ow, and the consequences of refiners having to repl ace
that octane value are also nmuch less. (This is why, as noted earlier,
we anticipate that refiners would seek to conply with any toxics
standard by reduci ng benzene | evels in any case.) Fourth, we believe
that a direct benzene content standard woul d best ensure real benzene
em ssi on reductions, including both exhaust and evaporative benzene

em ssions. W discuss this conclusion below, in the context of the
potential alternative of a benzene em ssion standard.
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\ 237\ Based on the Conpl ex Model

b. Gasoline Aromatics Content Standard

Because benzene em ssions are formed from benzene and ot her
aromatics that are present in gasoline, we considered a standard that
would Iimt the aromatics content of gasoline. However, we believe that
reduci ng benzene em ssions through a nore general reduction in gasoline
aromatics content would be much | ess cost-effective than direct benzene
reducti on. Non-benzene aromatics account for on average about 30
percent of gasoline (typically ranging between about 20 percent and 40
percent), and this fraction contributes about 30 percent of benzene
em ssions. In contrast, benzene only nakes up about 1 percent of
gasoline but is responsible for about 25 percent of benzene em ssions.
The remai ni ng benzene em ssions are formed from ot her conmpounds. Based
on the Conplex Model, it would require about a 20 percent reduction in
non- benzene aromatics to achi eve the sane benzene em ssion reductions
as the proposed benzene content standard. As we discussed earlier, a
maj or consequence of renoving a significant anount of the aromatics in
gasoline is the need to replace the large loss in octane value. As a
result, it is nmuch nore costly for refiners to reduce benzene em ssions
t hrough aromatics control than through benzene control. W have not
eval uated the cost of aromatics control recently, but when we did so
for the RFGrule in the early 1990s, the cost was about 5 tines nore to
achi eve the sane benzene reduction through aromatics control than
t hrough benzene control .\238\ In recent years a variety of factors have
reduced the use of MIBE as an octane booster; we expect that this trend
will raise the relative cost of aromatics control even further.

\ 238\ Final Regul atory Inpact Analysis for Reformulated
Gasol i ne, AEPA420-R-93-017, Decenber 1993.

In addition, aromatics reductions would have to be offset with
ot her hi gh-octane conpounds, such as ethanol and ethers (e.g., ETBE and
MIBE). | ncreasing other high-octane conpounds tends to significantly
i ncrease other air toxics em ssions (like acetal dehyde or
f ormal dehyde). Consequently, the benzene em ssion reductions would be
substantially offset by increases in other toxics. For these reasons,
aromatics control has historically only been cost-effective for
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refiners when other requirenents are placed on them such as state or
federal oxygenate nandates that al so serve to boost octane val ue. For
this same reason, we anticipate that further aromatics reductions wll
occur as a result of the near doubling of the use of ethanol in
gasoline due to the renewabl e fuels standard contained in the EPAct.

G ven a mandate for ethanol use and the cost associated with it,
refiners can reduce their refining costs by further reducing aronmatics.

Aromatics control would also affect other recent fuel control
prograns. For exanple, many refineries depend on the reform ng process
that produces aromatics to also supply much or all of the hydrogen
needed for gasoline and di esel desul furization processes. Reducing
aromatics thus would indirectly reduce hydrogen supply, which would
then likely require refiners to either purchase hydrogen or build
hydrogen production facilities.

At the sanme tine, although it would not be constrained, we do not
believe that in the absence of aromatics control, refiners would be
likely to increase gasoline aromatics content in the future. Aromatics
are a relatively val uabl e gasoline conponent, and refiners are
general ly careful not to nmake changes that woul d i ncrease aromatics
content nore than is needed for octane purposes. In addition, as

nmenti oned previously, the Renewable Fuel Standard that will be
promul gat ed under the new Energy Policy Act will, by boosting ethanol
use, increase the octane of the gasoline pool. W expect that this, in
turn, will pronpt refiners to reduce their use of aromatics for octane

enhancenent. Al so, higher gasoline prices recently have reduced the
demand for prem um grade gasoline, which generally has higher aromatics
| evels. To the extent that this trend continues, we expect that it wll
tend to further reduce the levels of aromatics in the overall gasoline
pool .

For all of these reasons, we believe that reducing benzene
em ssions through a benzene content standard woul d be nuch superior to
doi ng so through an aromatics content standard. However, there may be
ot her benefits associated with aromatics control in addition to benzene
em ssions. EPA is working to inprove its understandi ng of the effect of
nobi | e source em ssions on anbient PM especially secondary PM For
exanple, there is limted data that suggest that aromatic conpounds
(toluene, xylene, and benzene) react photochenmically in the atnosphere
to formsecondary particulate matter (in the formof secondary organic
aerosol (SQA)), although our current nodeling tools do not fully
reflect this. One caveat regarding this work is that a | arge nunber of
gaseous hydrocarbons emtted into the atnosphere having the potentia
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to form SOCA have not yet been studied in this way. It is possible that
hydr ocar bons whi ch have not yet been studi ed produce sone of the SOA
speci es which are being used as tracers for other gaseous hydrocarbons.
This means that the current interpretation of the avail able studies may
over-estimate the anbunt of SOA formation in the atnosphere. W seek
conment on the potential benefits, costs, and other inplications of
aromatics control for consideration in the future.
c. Benzene Em ssion Standard

In addition to the benzene or aromatics fuel content standards
di scussed above, we have consi dered reduci ng benzene em ssions through
a benzene em ssion standard. The primary argunment for such an approach
is that it would focus on the environmental outcome we are interested
in "~ reduced benzene em ssions ~° while providing refiners sone
flexibility in how that goal was net.

In order to fully discuss this option, it is useful to clarify how
such a
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benzene em ssion standard woul d be inplenented. Instead of directly
nmeasuri ng gasoline content to determ ne conpliance, as would be the
case with a benzene (or aromatics) content standard, conpliance woul d
be determ ned using EPA's Conpl ex Model or an updated version of it.
Several paraneters of a refiner's gasoline (including benzene and
aromatics content) would be used as inputs into the nodel. Based on
these and ot her assumed properties of the gasoline, the nodel would
estimate the expected | evel of benzene em ssions fromthat gasoline
fornul ati on.

As conpared to a program based on the direct neasurenent of benzene
content in gasoline, we believe that one relying on nodel ed estinmates
of benzene em ssions would be difficult to set today. As with the
toxi cs performance standard we consi dered above, gasoline paraneters
and their effects on MSAT em ssions will be changing in the future due
to the Energy Policy Act, changes in crude oil supplies, and perhaps
ot her unknown factors. In addition, the effects of fuel changes on NMSAT
em ssions fromthe new Tier 2 vehicles now entering the light-duty
fleet are poorly represented in our nodeling. Thus, it would be
difficult to accurately predict future gasoline paraneters and set an
appropri ate benzene em ssion standard that ensured the greatest
em ssi on reduction achi evable, especially a standard that could remain
stable for a nunber of years. As benzene content has been and is sure
to remain by far the nost inportant fuel parameter in estimating

http://a257.g.akamaitech.net/7/257/2422/01jan20061800/edocket.access.gpo.gov/2006/06-2315.htm (186 of 487) [03/04/2006 06:11:58 p.m.]



FR Doc 06-2315

benzene em ssions, a benzene content standard provi des greater
assurance of actual benzene em ssion reduction in-use.

Even if it were practical to set a |l ong-term benzene em ssion
standard, such an approach woul d be problematic for other reasons. As
we have stated, the only significant option for reducing benzene
em ssions ot her than reduci ng benzene content is reducing aromatics
content. Since we do not believe that requiring control of gasoline
aromatics is appropriate at this tine, a benzene em ssion standard
woul d not result in appreciably different em ssion reductions than
woul d result from a benzene content standard. However, given that
aromatics control is a less effective neans of reducing benzene
em ssions and has a nore disruptive effect on octane val ues (as just
di scussed), requiring nore aromatics control could dramatically
i ncrease the cost of conpliance. Finally, although a benzene em ssion
standard m ght be assunmed to offer additional flexibility to refiners,
we do not believe that such flexibility would actually exist. Faced
with a dependence on aromatics to neet octane requirenents, and in sone
cases to provide hydrogen supply for desulfurization of gasoline and
di esel fuel, we believe that refiners would choose benzene content
reduction over aromatics reductions even when they theoretically had
the choice to do otherw se. Experience with the MSAT1 em ssions
performance standard has confirnmed this. However, as nentioned
previ ously, gasoline paraneters do change, octane requirenments can
decrease, ethanol will supply additional octane, and therefore aromatic
reductions may occur in the future regardless. Were this to occur, a
benzene em ssion standard set today could all ow benzene content to
increase in the future. Gven the additional conplexity and uncertainty
associated with a benzene em ssion standard, we have therefore el ected
to propose a benzene content standard exclusively. W request conment
on this approach and on a benzene em ssion standard.

3. How Did W Sel ect the Level of the Proposed Gasoline Benzene Content
St andar d?
a. Current Gasoline Benzene Levels

In selecting an appropriate |level for the proposed benzene content
standard, we began by evaluating the current status of the industry
regardi ng gasol i ne benzene. Benzene content varies w dely anong
refineries, depending on such factors as refinery configuration and
proximty to benzene markets. The national average benzene | evel was
1.6 vol%in 1990. Due to the 0.95 vol % requirenment of the 1995 RFG
program the introduction of gasoline oxygenate requirenents, and ot her
factors, benzene | evel s have since declined. By 2003, RFG averaged 0. 62
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vol % benzene. (See section V.D.1 above.)

Benzene | evel s have al so declined for CG over the sane period, to
an average of 1.14 vol% This is in part because when faced with
investing in new processes to conply with the RFG benzene standard,
some refiners found it economical to install nore benzene extraction
capacity than was needed to neet the standard. As a result, in nmany
cases, these refiners have also controlled benzene from CG
b. The Need for an Average Benzene Standard

Even before considering the |Ievel of the benzene content standard,
we first needed to consider the standard's potential form A standard
for this purpose could be expressed as a per-gallon benzene limt,
whi ch woul d ensure that no gasoline exceeded a specified benzene |evel.
In contrast, a benzene content standard coul d be expressed as a
fl exi bl e average |l evel, allowi ng sonme of the existing variability in
current benzene levels to remain while reducing overall benzene |evels.
For several reasons, it became clear that an average standard was the
nost appropriate for this program

As nentioned above, there is a great diversity in the benzene
content of gasoline currently produced at refineries across the
country. In 2003, the annual average benzene content of refineries
ranged nationally fromunder 0.5 vol%to above 3.5 vol % This variation
among refineries is also reflected in large regional differences in
aver age gasol i ne benzene content, as illustrated below (Tables VII.C-2
and VI1.F-1).

In addition to average benzene |l evels varying w dely across
refineries and regions, per-gallon benzene |levels for individual
bat ches produced by a refinery also vary dramatically depending on the
crude oil supply and the refinery streans used to produce a particul ar
batch. This variation occurs as a result of a wi de range of day-to-day
deci si ons necessary in produci ng marketabl e gasoline within a refinery
on a continuous basis. W reviewed actual batch data for a typica
refinery producing both RFG and CG with an average benzene content of

1.6 vol%for all its gasoline, and batch benzene | evels ranged from
under 0.1 to 3.0 vol % for CG The range for RFGis typically narrower
due to the existing 1.3 vol % per gallon cap, but still shows

significant batch to batch fluctuations. Batches that refiners produce
wi th benzene higher than 1.3 vol % are marketed as CG

We consi dered controlling benzene em ssions with a fixed, per-
gal | on benzene content standard to be net at all refineries. By capping
gasol i ne benzene content in this way, the programwould ensure that al
gasol i ne nati onwi de woul d have benzene | evels bel ow the sel ected upper
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l[imt. However, as we developed the rule, it became clear that with the
| arge variation in benzene |l evels anong refineries and regions
(reflecting the variation in the econom cs of reducing benzene), a per-
gal l on standard woul d have to be so high (to account for maxi mum
legitimate potential variability) as to | eave nost refineries with
little or no need to reduce benzene. Mreover, the burden of the
national control programwould fall alnost entirely on the refineries
where the chal |l enges of control would be greatest, and where the nost
lead tine would be
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required for conpliance. Wth nmany refineries able to conply w thout
maki ng any changes, we do not believe such a program woul d represent
the greatest reduction feasible, as the Clean Air Act requires.

The typical fluctuations in benzene content anong batches at
i ndi vidual refineries, as discussed above, also indicate the need for
refiners to have a degree of flexibility in producing gasoline, as
woul d be provided by an average benzene standard. Restrictions on day-
to-day fluctuations would not significantly affect average benzene
| evel s, but would certainly increase costs as refiners invested in
avoi di ng occasional ly higher benzene batches. W believe that all ow ng
refiners to average batches with fluctuating benzene over a year's
time, as we propose, would result in a nore cost-effective program

Most inportantly, it is clear that with the incorporation of a
careful | y-desi gned benzene credit averagi ng, banking, and trading (ABT)
program a nore stringent benzene standard woul d be feasible, and
i mpl enentation could occur earlier. Thus, we are proposing a 0.62 vol %
annual average standard to begin in 2011. Under the proposed ABT
program refiners could generate early credits by making early
reduction efforts prior to 2011. Refiners would have an incentive to do
so, because the credits generated could be used to postpone nore
expensive final investnents in benzene control technology. In this way,
the ABT program woul d all ow the econom ¢ burden of the benzene standard
to be nore efficiently distributed anong refiners and over tinme. The
proposed ABT program would result in | ower benzene levels in all areas
of the country conpared to today's |evels, as described in nore detai
bel ow i n section VII.D.
c. Potential Levels for the Average Benzene Standard

We eval uated a range of potential standards on a national refinery
annual average basis fromO0.52 to 0.95 vol % benzene.\ 239\ Qur refinery-
by-refinery nodel incorporates data on individual refineries whenever
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possi bl e and estinmates the |ikely technol ogi cal approaches that
refiners would choose for each refinery to conply with each potenti al
standard at the | east cost. The nodel chooses anpbng several
technol ogi cal options that are the nost conmon and effective nethods
available to refiners to reduce gasoline benzene content. (Section
VIl.F below and Chapter 6 of the RIA have nore detail ed discussions of
benzene reduction technol ogi es).

\ 239\ For this evaluation we used both refinery |inear
programm ng (LP) nodels and a refinery-by-refinery nodel devel oped
specifically for this rule.

Al of the nethods that we considered focus on reduci ng benzene
content in the reformate stream which is the product of the refornmer
unit. The role of the reformer unit is to increase gasoline octane,
which it does by generating aromati c conpounds from sinpler
hydr ocarbons. Benzene is one of the aromati c conpounds produced by the
reformer. Reformate accounts for 30-40% of gasoline volune and can
contain as nmuch as 12% benzene. As a result, reformate contributes the
majority of the total benzene content of gasoline. For these reasons,
treatment of reformate is usually the nost effective and econom ca
nmeans of reduci ng benzene content. Several proven and comrercially
avai | abl e technol ogi es exi st for reduci ng benzene creation in the
refornmer and renoving it fromthe reformate product.

The | east stringent standard we eval uated, a national average of
0. 95 vol % benzene, woul d not require any changes at nost refineries.

For the refineries where action would be needed, we project that nost
coul d be brought into conpliance by reducing creation of benzene in the
reformer using the sinplest and | east costly of the technol ogy options
eval uated. We do not believe that a standard at this | evel would neet
the statutory requirements of section 202(1) of the Clean Air Act to
achi eve the greatest reductions achi evabl e considering cost and ot her
factors since, as discussed below, greater reductions are feasible at
reasonabl e cost, and wi thout adverse energy or safety inplications.

As the nost stringent case, we eval uated a national average benzene
content standard of 0.52 vol% Qur analysis indicates that a standard
at this level would require all refiners to invest in the nost
ef fective technol ogi es used today that renove the benzene fromtheir
ref ormat e product streans (benzene saturation and benzene extraction,
as discussed below). If the ABT programwere fully utilized (al
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credits generated were used), we believe all refiners mght conply with
this average standard. Because of the al nbst universal need for
refineries to use the nost expensive refornmate-based benzene contro
technol ogi es, we believe a standard of 0.52 vol % would be very
chal I engi ng econom cally for many refineries, and we believe that such
a standard woul d not be achievabl e taking costs into consideration, as
we are required to do under section 202(l). In addition, if, as appears
likely, "“perfect'' credit trading did not occur, sone refiners would
have to use additional, nore extreme approaches that woul d be even nore
costly and would require nore difficult conprom ses in the operation of
the refineries. (W discuss these technol ogi cal and operati onal
approaches to benzene reduction in nore detail in section VII.F bel ow
and in Chapter 6 of the RIA)

In 2003, the average benzene |level in RFG was 0.62 vol %\ 240\ W
bel i eve an annual average benzene standard of 0.62 vol % applied to al
gasoline (both CG and RFG woul d be feasible considering cost and ot her
factors. Furthernore, inplenenting an average benzene standard of 0.62
vol % woul d achi eve several other inportant programgoals. At this
| evel, the sane benzene standard could be applied to both RFG and CG
nati onwi de, and our anal ysis shows that the RFG benzene reductions
al ready achieved by the industry to date would not be | ost. W expect
that refiners currently producing RFG with benzene | evel s bel ow 0. 62
vol % woul d continue to be commtted to produci ng | ow benzene gasoline
based on prior investrment in benzene extraction equipnent or ABT credit
incentives. Additionally, as discussed belowin VII.C 5, a gasoline
benzene standard of 0.62 vol % woul d achi eve sufficient nobile source
air toxic reductions allowing this programto supersede the additiona
MBAT requirements under EPAct. Finally, an average benzene standard
applied to both CG and RFG would allow for a uniform nati onw de ABT
program provi ding additional flexibility and reduced conpliance costs
to refiners, resulting in the greatest achievable reductions within the
nmeani ng of section 202(1).

\ 240\ Vol une-wei ght ed average benzene | evel based on January 1,
2003 to Decenber 31, 2004 RFG batch reports.

At a national average standard of 0.62 vol% we estinmate that a
nunber of refiners would produce gasoline with significantly | ower fuel
benzene | evel s, creating enough benzene credits to allow refiners in
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| ess econom cally favorable positions to purchase these credits on an
on- goi ng basis and use them for conpliance purposes. W project that
further reductions would occur not only in CG but also in RFG despite
the fact that RFG is already averaging 0.62 vol % As discussed in
section | X below and in Chapter 9 of the RIA as the stringency is
pushed bel ow 0.62 vol % the overall programcosts would begin to rise
nore steeply. This is because in neeting a | ower average standard,
there woul d be fewer
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refineries able to conply at |ow cost, resulting in fewer credits being
generated. This in turn would require nore investnment anong refiners
wi th hi gher costs of conpliance.

We al so considered a programthat would apply separate benzene
content standards to RFG and CG In the context of any nationw de ABT
programthat allowed trading across both RFG and CG separate standards
for these two gasoline pools would not be fundanentally different from
the proposed unified standard. The only inpact would be to somewhat
change which refiners generated credits and which used credits, and to
what degree. For separate RFG and CG standards to have a neani ngfu
i mpact in conparison to today's proposed program separate trading
prograns for each of the two gasoline pools would be required. CQur
nodel i ng shows that without the credits generated by RFG producers in a
nati onwi de trading program it would not be possible to set as
stringent a standard for CG The higher-benzene refineries that would
nost need credits to neet a stringent average standard are a subset of
refineries that produce CG As a result, in a programw th separate RFG
and CG pools, we would expect to set a slightly nore stringent standard
for RFG al one, but we would need to set a substantially rel axed
standard for CG The net result would be, at best, the sane nati onw de
aver age benzene reductions in the RFG and CG pools that would be
expected under a unified standard. However, there would be a clear risk
that the reduced generation of credits by |ower-cost refineries would
lead to either a significant increase in the cost of the program
(because higher-cost refineries would need to make refinery changes
earlier) or the potential for fewer reductions through the process of
setting the levels for the separate CG and RFG standards. Conversely,
with a unified standard and nati onwi de ABT, we believe that the program
woul d achi eve the maxi mum econom cal reduction in all areas and greater
overal | benzene reduction over the CG and RFG pool s.

In addition, we considered a sonmewhat |ess stringent national
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average standard than the proposed 0.62 vol % (e.g., 0.65 or 0.70 vol%.
Such standards would still achieve significant benzene em ssion

reducti ons. However, we are concerned that a | ess stringent standard
woul d not satisfy our statutory obligation for the nbst stringent
standard feasi ble considering cost and other factors. Furthernore, such
standards would not allow us to acconplish several inportant
progranmmati c objectives. G ven that the average benzene content of RFG
in 2003 was al ready 0.62 vol % such higher standards woul d not provide
the certainty that the air toxics perfornmance of RFG would decline in
the future. This would then trigger the provisions in the 2005 EPAct to
adj ust the MSAT1 baseline for RFG The only way of avoiding this
situation would be to maintain separate standards for RFG and CG where
the RFG standard was still nore stringent than 0.62 vol % and credits
could not be used fromCGto conply. As discussed above, having
separate standards with separate ABT prograns raises additional cost
and feasibility issues.

For all of the above reasons, we believe that a refinery annual
aver age benzene content standard of 0.62 vol % applying to all gasoline
nationw de (excluding California), in conjunction with an
appropri at el y-desi gned ABT system woul d naxi m ze benzene em ssion
reducti ons considering cost and other factors.

Section 202(1)(2) also requires that we consider lead tine in
determ ning the greatest reductions achi evable. W are proposing that
the standard of 0.62 vol % becone effective on January 1, 2011. Because
the final rule will be conpleted in early 2007, this would all ow about
4 years for refiners to plan and execute the necessary capital projects
and operational changes needed to neet the programrequirenents. W
di scuss our assessnent of necessary lead tinme in section VII.F bel ow
We believe that this proposed |evel for the standard, the proposed ABT
program and the proposed inplenmentation date together neet the
statutory requirenent that the programresults in the greatest em ssion
reducti on achi evabl e consi dering costs and other factors.

We encourage conmment on our selection of this level for the
standard, especially with data and anal ysis that support the comments.
d. Conparison of O her Benzene Regul atory Prograns

In addition to the benzene content standard of the RFG program
California and several countries have regulatory limts on the benzene
content of gasoline. Table VII.C 1 shows the basic provisions of each
of these prograns.

Canada has limts simlar to those covering U S. RFG |n Canada,
producers may either comply with a 1.0 vol%flat [imt or an averagi ng
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standard of 0.95 vol% wth a per-gallon cap of 1.5 vol % The European

Union regul ates fuel to the same level in all its nmenber countries,
currently a per-gallon cap of 1.0 vol % Japan has the sane limt as the
E.U, while South Korea will be noving froma cap of 1.5 to 1.0 vol%in
2006.

California is the only state that has inplenented a benzene
standard, and it is simlar to the standard we are proposing today.
California's average standard is 0.7 vol% wth a per-gallon cap of 1.1
vol % Together, these standards result in an average 0.62 vol % i n-use
gasol i ne benzene | evel.

Table VII.C1.--O her Gasoline
Benzene Control Prograns

California
Federal RFG phase 3
RFG Canada Sout h Kor ea Japan Eur opean Uni on
Average Std (vol 9. . ... ... 0.95 a
0.7 0. 95 e
Per-gallon Cap (vol 99 ......... .. .. . .. i 1.3
1.1 1.5 1.5 b 1.0 1.0

a Producers may also conply with a per-gallon cap of 1.0.
b Limt to be lowered to 1.0 in 2006.

4. How Do W Address Variations in Refinery Benzene Level s?
a. Overall Reduction in Benzene Level and Variation

As expl ai ned above, there is currently a wide variation in gasoline
benzene | evel s across the country. According to sumer 2003 batch data
(proposed baseline \241\), average benzene content ranged fromO0.41 to
3.81 vol % including both RFG and CG The current
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variation in benzene levels is primarily attributable to differences in
crude oil quality, different refinery configurations, and differences
in refinery operations. Qur analysis of the proposed program
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summari zed bel ow, concludes that average benzene | evels woul d be
reduced in all areas of the country (PADDs \242\) and variati on anong
refineries would al so be reduced. W believe that under the proposed
rule, virtually all refineries would reduce their benzene |evels and
that no refineries would increase their benzene |evels.

\ 241\ For the purpose of our analyses, we selected 2003 to
represent current (baseline) conditions because it reflected the
nost recent batch data available. The refinery-by-refinery nodel
used to predict refinery behavior (discussed |ater in section IX) is
based on inputs fromthe |linear programm ng (LP) nodel, which is set
up to only nodel the summer season. As a result, we have used summer
2003 as our baseline period.

\ 242\ The Departnent of Energy divides the United States into
five Petrol eum Adm ni stration for Defense Districts, or PADDs. The
states included in each PADD are defined at 40 CFR 80. 41.

Upon i nplementation of the proposed 0.62 vol % benzene standard in
2011, we believe that sone refiners would reduce benzene levels to
bel ow t he standard while others would reduce benzene | evels but woul d
need to rely partially or largely on credits generated and traded under
t he proposed ABT program as described bel ow. Refiners' conpliance
strategies would ultimtely be driven by econonics. For many it would
be econom cal to reduce gasoline benzene |levels to 0.62 vol % or bel ow.
For others it would be econom cal to nmake some reduction in gasoline
benzene |l evels and rely partially upon credits. For sone refineries
al ready bel ow the standard, no benzene reduction efforts would be
necessary. For the limted nunber of remaining technol ogically-
chal l enged refineries it would be nbst economcal to rely wholly upon
credits. Regardl ess of the conpliance strategies sel ected, under the
proposed program benzene |evels and variation would be reduced
nati onw de.

Table VII.C 2.--Benzene Levels in Gasoline Produced
Currently and Under the Proposed Program

Nunber of refineries by gasoline
benzene | evel (vol% Benezene | evel (vol% *
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<0.5 0.5-<1.0 1.0-<1.5 1.5-
<2.0 2.0-<2.5 >=2.5 M n Max Range ** Avg ***

Level s***
PADD 1. . ... . . 4 3 3
0 2 0 0.41 2.19 1.77 0.62
PADD 2. .. .. 0 5 8
11 1 1 0. 60 2. 85 2.25 1.32
PADD 3. . .. . e 4 18 10
7 0 2 0. 41 3.10 2.69 0. 86
PADD 4. . ... . e 0 1 4
6 3 2 0. 60 3. 56 2.96 1.60
PADD 5 **** e 0 0 1
3 2 2 1. 36 3.81 2.44 2.06

Total ... . 8 27 26
27 8 7 0.41 3.81 3.39 0. 97

PADD 1. ... .. . 4 5 1
2 0 0 0.41 1.96 1.54 0.51
PADD 2. . . . . 1 22 1
2 0 0 0. 49 1.95 1.46 0.73
PADD 3. ... . 10 27 3
0 1 0 0. 36 2.07 1.71 0.55
PADD 4. . . . . 0 8 7
1 0 0 0.53 1.94 1.40 0.95
PADD 5 *** . 0 4 2
2 0 0 0. 54 1.84 1.30 1.04
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* Starting benzene | evel s based on summer 2003 batch data.
** Range in benzene |level (M N MAX).

*** Aver age vol une-wei ghted benzene |evel.

**x* PADD 5 excluding California.

As shown in Table VII.C 2, average benzene | evels would be reduced
by 36% from 0.97 vol % (baseline) to 0.62 vol % once the programis
fully inplenmented. Variation in benzene |evel, neasured in terns of
range, woul d be reduced by 50% (from 3.39 vol%to 1.71 vol%. In
addition the areas with the highest starting benzene | evels and
variation (PADDs 2, 3, 4 and 5) woul d experience the greatest
reducti ons.

In conclusion, we project that under the proposed programall areas
of the country woul d see reductions in average benzene | evel and
vari ation anong refineries would al so be reduced. Refiners would have
several notivations for making the benzene reductions projected by our
anal ysis. First, reducing actual benzene |evels could be the nost
economni cal | y-favorabl e conpliance strategy. Secondly, reducing benzene
| evel s woul d hel p reduce or elimnate the uncertainty associated with
relying on credits. Finally, reducing benzene | evels could generate
credits that would be valuable to the refining industry.

b. Consideration of an Upper Limt Standard

We believe that the proposed program woul d provide significant
benefits in all areas of the nation. Neverthel ess, we recogni ze that
some commenters are likely to be concerned that under a flexible ABT
programit is possible that sone refiners could maintain their current
benzene | evel s or even increase them and conply through the use of
credits. If such a refinery domnated a particul ar market, then even
t hough nationally there would be significant benzene reductions, they
m ght not occur in that nmarket. Wile our analysis does not lead us to
bel i eve that such an outcone woul d happen, we have nevert hel ess
consi dered whether an upper Iimt on benzene (in addition to the
aver age standard) woul d be valuable to prevent that outcomnme from
happeni ng.\ 243\ W considered two different forns of an upper benzene
l[imt to conplenent the average standard: a per-gallon cap standard and
a maxi mum aver age standard.
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\ 243\ Upper Iimts on benzene are a part of conparabl e prograns
in California and in other countries.

i. Per-Gllon Cap Standard

A cap would require that each gallon (or batch) of gasoline
produced or inported not contain nore than a specified concentration of
benzene. Such a standard woul d force those refineries with the highest
benzene | evel s to make physical changes to their gasoline instead of
havi ng the option of relying exclusively on credits. In addition to
formally limting the maxi mum benzene content sold anywhere in the
country, such a cap would also be straightforward to enforce
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at any point in the distribution system Note that we are proposing
that the existing per-gallon cap of 1.3 vol % benzene would remain in
effect for RFG under this rule. EPA invites conmment on whether the RFG
benzene cap shoul d be retained.

The primary di sadvantage of adding a rigid cap is that it would not
all ow for occasional, short-termfluctuations in benzene content.
Refiners are faced with a range of unexpected or planned circunstances
that coul d cause tenporary spikes in benzene content, including
equi pnent mal functi ons and peri odi ¢ mai ntenance. Al though the 1.3 vol %
cap would remain for RFG to apply a cap in this range to CG woul d
elimnate a necessary narket for higher benzene batches.\244\ Wth no
ability to market the gasoline, the refiner would be forced to suspend
gasol i ne production. This could in turn force the shutdown of the
entire refinery, sacrificing supply of all products. To attenpt to
avoid this situation, refiners would need to invest nore heavily in
benzene control than needed to neet the average standard, sinply to
provi de back-up control to protect against short-termfluctuations. For
some hi gher-benzene refineries, a cap could make conplying with the
program prohi bitively expensive.

\ 244\ As explained in section VII.C 5 below, CG provides a
limted safety valve for occasional batches of high-benzene RFG due
to the Anti-dunping provisions.
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Consequently, we concluded that if we were to inpose a per-gallon
cap, it would have to be high enough to allow nost refineries to
continue to operate even in such upset situations (in order to account
for legitimate maxi num potential daily variability), thereby providing
little overall benefit.\245\ Alternatively, we would have to all ow
exceptions to the per-gallon cap for such upset situations, which would
be burdensone to inplenent and also result in little overall benefit.

\245\ In California and other countries with benzene control
prograns, the refining industry tends to be nore honpbgeneous than in
the U S. as a whole and face different market situations, resulting
in different considerations regarding upper limts.

If refiners with higher-benzene refineries need to invest in
greater benzene control in order to protect agai nst unpredictable
upsets, their costs would be even higher relative to those of | ower-
benzene refineries. As in the case of a programwith no ABT at all, the
statutory requirenent to bal ance the degree of feasible em ssion
reduction with cost (and other factors) woul d have the
counterproductive effect of requiring a less stringent overall program

At the sane tinme, the per-gallon cap woul d appear to provide no
overall additional reduction in benzene |levels. Despite the increased
costs, particularly for higher-benzene refiners, our analysis indicates
that little additional em ssion reduction would result (primarily
because the hi gher-benzene refineries represent a relatively snal
fraction of nationw de gasoline production). Instead, as discussed
bel ow, em ssion reductions are expected to sinply shift fromone region
of the country to another, with no change in the overall em ssion
reducti ons. Because of this, and due to the potential del eterious cost
i npacts, we are not proposing a per-gallon cap benzene standard.

ii. Maxi mum Average Standard

Anot her neans of ensuring sone reduction by those refiners with the
hi ghest benzene concentrati ons would be to i npose a nmaxi num aver age
standard. An annual naxi mum average standard for each refinery would
limt the average benzene content of its actual production over the
course of the year, regardless of the extent to which credits may have
been used for conpliance. Wile slightly less restrictive than a per-
gall on cap standard in that some shorter-termfluctuations in benzene
| evel s could occur, a maxi num average standard would still limt the
flexibility otherw se avail able through the ABT program OQur nodeling
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shows that a nunber of refiners would need to invest substantially nore
to ensure conpliance with both the average and maxi num aver age
standards. Wth the addition of a maxi mum average standard, we expect
em ssion reductions to sinply shift fromone region of the country to
another with no net change in overall em ssion reductions. For exanple,
when anal yzing a 1.3 vol % maxi num aver age standard, benzene |evels were
| owered in two PADDs and raised in three PADDs conpared to our proposed
programyet the overall em ssion reductions remained the sane.\ 246\
Since we believe that a nmaxi nrum average standard woul d i ncrease costs
but not achi eve any greater em ssion reduction, we are not proposing
such a standard.

\ 246\ This program conparison is discussed further in Chapter 9
of the RIA (Table 9.6-7).

W believe that the proposed ABT program in conbination with the
proposed 0.62 vol % benzene standard wi thout a cap or maxi mum aver age
limt, would result in the maxi mum feasible reduction in benzene
em ssi ons, considering costs, energy, and safety issues. The proposed
ABT program woul d provide refiners with conpliance flexibility while
ensuring that the national program achi eves significant overall benzene
em ssi on reductions.

We invite coment on our conclusions about having an upper limt in
addition to an average standard.

5. How Wul d the Proposed Program Meet or Exceed Related Statutory and
Regul at ory Requi renments?

Three fuels prograns (RFG Anti-dunping and MSAT1) currently
contain direct controls on the toxics performance of gasoline.\247\
Based on our anal yses of the proposed program including the proposed
ABT program we expect that neeting the proposed fuel benzene content
standard conbined with other fuel controls would also lead to
conpliance with the toxics requirenents of all these prograns.

\ 247\ Ot her gasoline fuel controls, such as sulfur, RVP or VOC
performance standards, indirectly control toxics performance by
reduci ng overall em ssions of VCCs.

The RFG program inplenmented in 1995, contains a fuel benzene
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standard that requires a refinery's or inporter's RFGto average no
greater than 0.95 vol % benzene annual | y.\ 248\ In addition, RFG has a
per-gall on benzene cap of 1.3 vol% Each refinery's or inporter's RFG
nmust al so achieve at |east a 21.5% annual average reduction in total
toxi cs em ssions conpared to 1990 basel i ne gasoline.\249\ The Anti -
dunpi ng regul ations require that a refinery's or inporter's CG produce
no nore exhaust toxics em ssions on an annual average basis than its
1990 gasoline.\250\ This program keeps refiners fromshifting fue
conmponents responsi ble for elevated toxic enmssions into CG as a way to
conmply with the RFG standards. Section V.D.1 above describes these
progranms in nore detail

\ 248\ 40 CFR 80 Subpart D. Refiners also have the option of
neeting a per gallon Iimt of 1.0 vol%

\ 249\ Em ssions determ ned using the Conplex Mdel, as defined
in 40 CFR 80. 45.

\ 250\ CFR 80 Subpart E, em ssions determ ned using the Conpl ex
Model .

The MSAT1 program inplemented in 2002, was overlaid on the RFG and
Anti -dunpi ng prograns.\251\ As explained in section V.D above, it was
not designed to further reduce MSAT em ssions, but to lock in
over conpl i ance on toxics performance that was being achieved in RFG and
CG under the RFG and Anti-dunpi ng prograns. The MSAT1 rule requires the
annual average toxics performance of a refinery's or inporter's
gasoline to be at |east as clean as the average perfornmance of its
gasoline during the three-year baseline period 1998-
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2000.\ 252\ Conpliance with MSAT1 is determ ned separately for each
refinery's or inporter's RFG and CG

\ 251\ 40 CFR 80 Subpart J.
\ 252\ Emi ssions determ ned using the Conpl ex Mdel, as defined
in 40 CFR 80. 45.

Today's proposed 0.62 vol % benzene content standard woul d apply to
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all of arefinery's or inporter's gasoline "~ that is, the total of its
RFG and CG production or inports. This |level of benzene control would
far surpass the RFG standard of 0.95 vol% and would put in place a
benzene content standard for CG for the first tinme.\253\ As descri bed
further in Chapter 6 of the RIA, we anal yzed the expected overal

toxi cs performance under today's proposed program of benzene and
vehi cl e standards using currently-avail able nodels and conpared it to
toxi cs performance under the pre-existing standards.\254\ Wien RFG and
CG toxics em ssions are evaluated at this new | evel of benzene control
it is clear that the benzene standard proposed today would result in
the MBATL1 toxics em ssions performance requirenents bei ng surpassed
(i.e., bettered) not only on average nationw de, but for every
PADD. \ 255\

\ 253\ Proposed programretains the 1.3 vol % maxi num benzene cap
for RFG required by 40 CFR 80. 41.

\ 254\ As discussed previously, the existing nodels contain
limted data on the inpacts of fuel changes on 2004 and | ater
t echnol ogy vehicl es, naking such projections difficult. However, we
do not believe the conclusions woul d change for these reasons: (1)
The fuel effect changes nodel ed here related to benzene, for which
we expect data for new technol ogy vehicles to show simlar trends as
those for older vehicles; (2) much of the projected change in future
em ssions are due to changes in vehicles technol ogy, not fue
changes; and (3) for this analysis we need only |ook at the relative
changes, and given the magnitude of the projected effects we do not
expect that the direction of the result would change even if
significantly different values for absolute em ssions were
submi tted.

\ 255\ The anal ysis shows an even greater benefit in overal
toxi cs reductions when the conbi ned effect of the benzene standard
and the vehicle standards are consi dered.

To address conpliance with statutory requirenents currently in
effect through the RFG and Anti-dunping prograns, we carried out a
refinery-by-refinery analysis of toxics em ssions perfornmance using the
Conmpl ex Model (the sanme nodel used for determ ning conpliance with
these prograns). W used 2003 exhaust toxics performance for CG and
2003 total toxics performance for RFG as benchmarks, which are at |east
as stringent as the relevant toxics performance baselines. W applied
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changes to each refiner's fuel paraneters for today's proposed
standards and the gasoline sulfur standard phased in this year (30 ppm
average, 80 ppmmax). The results indicate that all refineries

mai nt ai ned or reduced their em ssions of toxics over 2003. W expect

| arge reductions in sulfur for alnost all refineries under the gasoline
sul fur program and | arge reductions in CG benzene levels along with
nodest reductions in RFG benzene |levels. W do not expect backsliding
in sulfur levels by the few refiners previously bel ow 30 ppm because

t hey had been producing ultra-low sul fur gasoline for reasons rel ated
to refinery configuration. Furthernore, because of its petrochem ca
value and the credit market, we do not expect any refiners to increase
benzene content in their gasoline.

In addition, we expect significant changes in oxygenate bl ending
over the next several years, but these are very difficult predict on a
refinery-by-refinery basis. Regardl ess of how individual refineries
choose to bl end oxygenates in the future, we believe their gasoline
will continue to conply with baseline requirenents. This is because al
RFG is currently overconplying with the statutory requirenent of 21.5%
annual average toxics reductions by a significant margin. Simlarly,
nost CGis overconplying with its 1990 baselines by a significant
margi n. Furthernore, we believe nost refiners currently bl ending
oxygenates will continue to do so at the sane or greater level into the
future.

EPA is thus proposing that upon full inplenmentation in 2011 the
regul atory provisions for the benzene control program would becone the
single regul atory nechani smused to inplenment these RFG and Anti -
dunpi ng annual average toxics requirenents, replacing the current RFG
and Anti-dunpi ng annual average provisions. However, the 1.3 vol %
maxi mum benzene cap would remain in place for RFG under 40 CFR 80. 41;
we are requesting comment on the need to retain this requirenent for
RFG. The proposed benzene control program would al so replace the MSAT1
requirenents.

Section 1504(b) of the Energy Policy Act of 2005 (EPAct) requires
that the MSAT1 toxics eni ssions baselines for RFG be adjusted to
reflect 2001-2002 fuel qualities, which would nmake themslightly nore
stringent than the 1998-2000 baselines originally used in the MSAT1
program However, as provided for in the Act, this action becones
unnecessary and can be avoided if today's proposed program achi eves
greater overall reductions of toxics emssions fromRFG (i.e., PADDs 1
and 3) than woul d be achieved by this baseline year adjustnent.
Therefore, in addition to conparing the proposed standard to the
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current MSAT1 program we also conpared it to the program as the
standards woul d be nodified by the EPAct.

We performed an anal ysis of aggregate toxics em ssions for the
rel evant baseline periods as well as for future years with and w thout
the proposed program This analysis was carried out using MOBILE6. 2
because that nodel accounts for changes in the vehicle fleet, which is
i nportant when nodeling future years. Results are shown in Table VII.C
3. Since this nodeling approach was intended to conpare em ssions from
different fuels and fleet year m xes, the em ssions figures generated
here are different fromthose used for gasoline conpliance
determ nati on

The first row shows ng/m air toxics em ssions in 2002 under the
MBATL1 refinery-specific baseline requirenents. The second row shows how
these woul d change by updating the RFG baselines to 2001-02 as
specified in EPAct. Since significant changes are expected in the
gasol i ne pool between 2002 and the proposed inplenentation tine of the
fuel standard, such as gasoline sulfur reductions and oxygenate
changes, we decided to nodel a " future baseline'' to allow conparison
with the proposed standard at the tine it would becone effective in
2011. As aresult, the third row shows the projected ng/m em ssions in
2011 under the EPAct baseline adjustnents, but w thout today's proposed
program The |arge reductions in air toxics en ssions between the EPAct
baseline and this 2011 baseline are primarily due to nati onw de
reduction in gasoline sulfur content to 30 ppm average and significant
phase-in of Tier 2 vehicles into the national fleet.

An inportant conparison is nade between rows three and four, where
the estimated toxics em ssions under the proposed fuel standard only
are conpared to the projected em ssions w thout the proposed standard.
The fourth row shows small reductions for RFG and nore significant
reductions for CGwith the introduction of the proposed benzene
standard in 2011. W al so evaluated the effects of the vehicle standard
al so proposed today on toxics em ssions at two points in tinme, shown in
the last two rows of the table.

[[ Page 15871]]

Table VII.C-3.--Estimated Annual Average Total Toxics Performance of Light
Duty Vehicles in ng/m Under Current and Proposed Prograns a
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Fl eet RFG by

PADD CG by PADD

Regul atory scenari o e e e e

Year (N

1] I I 11 IV Y,

MBAT1 Baseline b (1998-2000)................vin... 2002 108

124 89 104 135 96 137 152

EPAct Baseline b (RFG 2001-2002).................... 2002 103

121 85 104 135 96 137 152

EPAct Baseline, 2011 C.......... ... ... 2011 67

79 51 62 79 54 77 96

Proposed program 2011 c¢ (Fuel standard only)........ 2011 66

78 50 59 74 51 71 85

Proposed program 2011 c (Fuel + vehicle standards).. 2011 63

76 47 55 72 47 67 81

Proposed program 2025 c¢ (Fuel + vehicle standards).. 2025 39

46 30 35 44 31 42 50

a Total toxics performance for this analysis includes overall em ssions of 1, 3-
but adi ene, acet al dehyde, acrolein, benzene and fornmal dehyde as cal cul at ed

by MOBI LE6.2. Although POM appears in the Conplex Mdel, it is not included here.
However, it contributes a small and relatively constant mass to the

total toxics figure (4%, and therefore doesn't nmake a significant difference in
t he conpari sons.
b Baseline figures generated in this analysis were calculated differently fromthe
regul atory baselines determ ned as part of the MSAT1l program and are

only intended to be a point of conparison for future year cases.
c Future year scenarios include (in addition to the controls proposed today, where
stated) effects of the Tier 2 vehicle and gasoline sul fur standards

and vehicle fleet turnover with tinme, as well as rough estinmtes of the renewable
fuel s standard and the phase-out of ether bl ending.

Based on these anal yses, we believe the fuel program proposed in
this notice, as well as the conbined fuel and vehicle program would
al so achieve greater overall toxics reductions than would be achi eved
under the EPAct were the RFG baseline period updated to 2001-2002.

In summary, today's proposed action for fuels would fulfill several
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statutory and regulatory goals related to control of gasoline nobile
source air toxics em ssions. The proposed program (in conjunction with
t he proposed vehicle standards) woul d neet our commtnent in the MSAT1
rul emaki ng to consider further MSAT control. It would also result in
air toxics em ssion reductions greater than required under all pre-

exi sting gasoline toxics prograns, as well as under the baseline

adj ustnments specified by the Energy Policy Act. By designing this
programto address these separate but related goals, we would be able
to achieve a benefit in addition to the em ssions reductions: A
significant consolidation and sinplification of regulation of gasoline
MBATS.

As part of today's action, in addition to the streanlining of
toxics requirenments, we propose that the gasoline sulfur program becone
the sol e regulatory mechani smused to inplenent gasoline NOX
requi renents. Gasoline producers are required to show reductions from
their RFGrelative to the 1990 C ean Air Act baseline gasoline
NOX em ssions, as determ ned using the Conpl ex Mdel.

Conventional gasoline nust conply with Anti-dunping individua

NOX baselines for each refinery, simlar to the Anti-dunping

toxi cs standards. A refinery-by-refinery NOX anal ysis

parallel to that described above indicated that with the fina

i mpl ement ati on of the gasoline sul fur program (January 1, 2006), all
gasoline will continue to neet or exceed the NOX

requi renents of the RFG and Anti-dunpi ng prograns.

As di scussed el sewhere in this preanble, we believe that today's
proposed nati onwi de program woul d achi eve significant reductions in
gasol i ne-rel ated benzene em ssions. The program woul d al so have the
effect of preenpting states fromregul ati ng gasol i ne benzene content.
The programis proposed under Clean Air Act section 211(c), which
i ncl udes preenption of state fuel programs in section 211(c)(4).\256\
The exi sting RFG benzene program al so authorized under section
211(c) (1), preenpts states in RFG areas fromregul ati ng benzene.
Today' s nati onwi de program expands this preenption to all states except
California, which is exenpt fromthis preenption

\ 256\ See di scussion of statutory authority in section I.C. of
thi s preanble.

D. Description of the Proposed Averaging, Banking, and Tradi ng (ABT)
Program
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1. Overview

As nmentioned earlier, we are proposing a specially-designed ABT
programto allow EPA to set a nore stringent nationw de gasoline
benzene standard than ot herw se possible. The proposed ABT program
woul d allow refiners and inporters to use benzene credits generated or
obt ai ned under the provisions of the ABT programto conply with the
0.62 vol % refinery average standard in 2011 and indefinitely
thereafter. Benzene credits could be generated by refineries that nake
qual i fying early baseline reductions prior to 2011 and by refineries
and i nporters that overconply with the 0.62 vol % standard in 2011 and
beyond. All credits generated could be used internally towards conpany
conpliance (" "averaged''), "~ banked'' for future use, and/or
transferred (" "traded'') to another refiner or inporter.

The majority of the ABT credit provisions we are proposing are
simlar to those offered in the gasoline sulfur program with a few
exceptions. The major difference is that in the proposed program
credit use would not be restricted by an upper limt (discussed in
VII.C 4.b above) and in fact woul d be encouraged by extended credit
life and nationwide credit trading provisions. W are able to propose a
flexi bl e ABT program and a gradual phase-in of the 0.62 vol % benzene
because there is no correspondi ng vehicle standard bei ng proposed t hat
i s dependent on gasoline benzene content. A programw th fewer
restrictions would help ensure that the overall proposed benzene
control programwould result in the greatest achievable benzene
reductions, considering cost and other factors.

Because of the wide variation in current benzene | evels anong
refineries, we recognize that sone refiners would be better situated
than others, technologically and financially, to respond to the
proposed benzene standard. As we discuss bel ow, we believe that the
credit trading provisions of the ABT program would be well suited to
noderate the financial inpacts that could otherw se occur with the
proposed benzene control program

However, in other air quality prograns, we have used other trading
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nmechani snms to address the varying inpacts of such prograns on different

regul ated entities. For exanple, in EPA's Acid Rain programa limted

nunber of " em ssions allowances'' are allocated anong entities, which

can then be banked and traded. W invite comrent on this and ot her

alternative credit approaches that m ght be appropriate to gasoline
http://a257.g.akamaitech.net/7/257/2422/01jan20061800/edocket.access.gpo.gov/2006/06-2315.htm (207 of 487) [03/04/2006 06:11:58 p.m.]



FR Doc 06-2315

benzene control

The foll ow ng paragraphs provide nore details on our proposed
benzene ABT program W encourage comments on the design el enents we
have proposed for the program If you believe that alternative
approaches woul d make t he program nore effective, please share your
speci fic comments and recommendati ons with us.

2. Standard Credit Generation (2011 and Beyond)

We are proposing that standard benzene credits could be generated
by any refinery or inporter that overconplies with the 0.62 vol %
gasol i ne benzene standard on an annual vol une-wei ghted basis in 2011
and beyond. For exanple, if in 2011 a refinery's annual average benzene
| evel was 0.52, its standard benzene credits woul d be determ ned based
on the margin of overconpliance with the standard (0.62-0.52 = 0.10
vol %9 divided by 100 and nultiplied by the gallons of gasoline produced
during the 2011 cal endar year. The credits woul d be expressed as
gal | ons of benzene. Likewise, if in 2012 the sanme refinery produced the
same anmount of gasoline with the sane benzene content they would earn
the sane anmount of credits. The standard credit generation
opportunities for overconplying with the standard woul d conti nue
indefinitely.

The refinery cost nodel discussed further in section | X. A predicts
which refineries woul d reduce benzene | evels in an order of precedence
based on cost until the 0.62 vol % refinery average standard is
achi eved. The nodel also predicts which refineries would overconply
with the standard in 2011 and beyond and in turn generate standard
credits.\257\ Credits would be generated by two main sources.

\ 257\ The refinery cost nodel assunes that all credits generated
are used each year. To the extent that this does not occur, nore
refiners would have to invest in technology to conply, increasing
the cost of the program

First, standard credits would be generated by refineries whose
current gasoline benzene levels are already below the 0.62 vol %
standard. According to the nodel, 19 refineries are predicted to
mai ntai n current gasoline benzene | evels and overconply with the
standard w t hout maki ng any additional process inprovenents. These
refineries would generate approximtely 42 mllion gallons of benzene
credits per year wthout making any investnment in technol ogy.
Additionally, the nodel predicts that 5 other refineries would reduce
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gasol i ne benzene | evels even further below 0.62 vol % resulting in
deeper overconpliance and an additional 6 mllion gallons of benzene
credits per year.

Second, standard credits would be generated by refineries whose
current gasoline benzene |levels are above 0.62 vol % but are predicted
by the nodel to overconply with the standard based on existing refinery
technol ogy, access to capital markets, and/or proximty to the benzene
chem cal market. The nodel predicts that 34 refineries with gasoline
benzene | evel s above 0.62 vol % woul d make process inprovenents to
reduce benzene | evels below the standard and in turn generate
approximately 40 mllion gallons of benzene credits per year.

For the refineries which the nodel predicts to nake process changes
to overconply with the standard, the increnental cost to overconply is
relatively small or even profitable in sone cases of benzene
extraction.\258\ As expected, refineries with the | owest conpliance
costs woul d have the greatest incentive to overconply based on the
value of the credits to the refining industry.

\ 258\ Despite the | ow costs of benzene extraction, wthout a
benzene control standard refiners are reluctant to invest in
capital -intensi ve processes such as extraction. This is because many
ot her projects involving capital investnents that they may be
considering typically have a better or nore certain payout (past
price volatility in the benzene chem cal nmarket can di scourage
future investnent). Thus, refiners tend to postpone capital projects
such as extraction even if they may appear to be profitable today.

3. Credit Use

We are proposing that refiners and inporters could use benzene
credits generated or obtained under the provisions of the ABT program
to conply with the 0.62 vol % gasol i ne benzene standard in 2011 and
indefinitely thereafter. Refineries and inporters could use credits to
conply on a one-for-one basis, applying each benzene gallon credit to
of fset the sanme vol une of benzene produced in gasoline above the
standard. For exanple, if in 2011 a refinery's annual average benzene
| evel was 0.72, the nunber of benzene credits needed to conply would be
det ermi ned based on the margi n of under-conpliance with the standard
(0.72-0.62 = 0.10 vol % divided by 100 and nultiplied by the gallons of
gasol i ne produced during the 2011 cal endar year. The credits needed
woul d be expressed in gallons of benzene.
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We believe that individual refineries would rely differently upon
credits, depending on their unique refinery situations. As nentioned
earlier, the current range in gasoline refinery technol ogi es and
starting benzene levels would make it significantly nore expensive for
sonme refineries to conply with the standard based on actual reduced
benzene | evel s than others. As such, sone technol ogically-chall enged
refiners may choose to rely largely or entirely upon credits because it
woul d be rmuch nore econom cal than meki ng process inprovenents to
reduce benzene |levels. Oher refiners may choose to make i ncrenental
process i nprovenents to reduce refinery benzene levels and then rely
partially on credits to fully conply. Still others may choose to reduce
benzene | evels to at or around 0.62 vol % and nai ntain an " energency
supply'' of credits to address short-term spi kes in benzene | evels due
to refinery mal functions. Overall, the proposed credit trading program
woul d encourage | owcost refineries to conply or overconply with the
standard while allow ng high-cost refineries to rely upon credits to
conply. This would reduce the total econom c burden to the refining
i ndustry.

a. Credit Trading Area

We are proposing a nationwide credit trading programw th no
geographic restrictions on trading. In other words, a refiner or
i nporter could obtain benzene credits and use themtowards conpliance
regardl ess of where the credits were generated. W believe that
restricting credit trading could reduce refiners' incentive to generate
credits and hinder trading essential to this program As explained in
Chapter 6 of the RIA, if PADD restrictions were placed on credit
tradi ng, there would be an inbal ance between the supply and demand of
credits.

In other fuel standard ABT prograns (e.g., the highway diesel
sul fur progranm), credit trading restrictions were necessary to ensure
there was adequate | ow sul fur fuel available in each geographic area to
neet the correspondi ng vehicle standard. Since there is no vehicle
em ssion standard bei ng proposed that is dependent on gasoline benzene
content, we do not believe there is a need for geographic trading
restrictions. As nentioned above, we project that under the proposed
ABT program all areas of the country (i.e., all PADDs) woul d
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experience a |large reduction in gasoline benzene levels as a result of
t he standard.
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As di scussed earlier, California gasoline would not be subject to
the proposed benzene standards. However, California refiners that
produce gasoline that is used outside of California would be able to
generate credits on that gasoline (and use credits to achieve
conpliance on their non-California gasoline if necessary). Likew se, as
proposed, refiners outside of California that produce gasoline that is
used in California would not be allowed to use that gasoline as the
basis for any credit generation, or conpliance with the proposed
benzene standard. However, we request comment on whet her and how
credits could be allowed to be generated on California gasoline benzene
reductions and applied to the benzene conpliance for non-California
gasol i ne.

EPA seeks comment on the proposed nationw de trading provision, its
effect on incentives for refiners to generate credits, and
envi ronnent al i npacts.

b. Credit Life

We are proposing limted credit |life to enable proper enforcenent
of the programand to encourage trading of credits. Since the proposed
standard is a refinery gate standard (i.e., enforced as the fuel |eaves
the refinery) with no enforceabl e downstream standard, it is critica
that EPA be able to conduct enforcenment at the refinery. A reasonable
l[imtation on credit life would allow EPA to verify the validity of
credits through record retention. Credit information nmust be
i ndependently verifiable such that, in the event of violations
involving credits, the liable party is identifiable and accountabl e.
EPA enforcenent activities are limted by the five-year statute of
limtations in the Clean Air Act. As a consequence, credit life greater
than five years creates potentially serious enforcenent difficulties.
This is particularly inmportant given the ongoing changes in business
rel ati onshi ps, ownership, and nerger practices that are characteristic
of the refining industry. In addition, since credit trading plays an
essential role in noderating programcosts, it is inmportant that
refiners have an incentive to trade credits rather than hoard them
Instituting a credit expiration date would pronote tradi ng because
refiners would be forced to "“use it or lose it."' In summary, we
bel i eve the proposed credit |ife provisions, described in nore detai
below, are limted enough to satisfy enforcenent and tradi ng concerns
yet sufficiently long to provide programflexibility.

We are proposing that standard credits generated in 2011 and beyond
woul d have to be used within five years of the year in which they were
generated. For exanple, credits generated based on 2011 gasoline
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producti on woul d have to be used towards conpliance with the 2016

cal endar year or earlier, otherwi se they would expire. Standard credits
traded to another party would still have to be used during the same
five-year period because credit life is tied to the date of generation
not the date of transfer.

We are proposing that early credits generated prior to 2011
(di scussed in the paragraphs to follow would have a three-year credit
life fromthe start of the program In other words, early credits would
have to be applied to the 2011, 2012, and/or 2013 conpliance years or
t hey woul d expire.

These proposed credit life provisions are simlar to those
finalized in the gasoline sulfur program except the early credit life
is three years instead of two. W are proposing a three-year early
credit |ife because it corresponds with the nunber of early credits
projected to be generated according to our refinery cost nodel.\ 259\
Additionally, we predict that three years would be nore than sufficient
time for all early credits generated to be utilized. W believe that
this certainty that all credits could be utilized would strengthen
refiners' incentive to generate early credits and subsequently
establish a nore reliable credit market for trading.

\ 259\ Derivation of three-year early credit lag is found in
Chapter 6 of the RIA (section 6.5.3.1).

In addition to the above-nenti oned provisions, we are proposing
that credit |ife my be extended by two years for early credits and/or
standard credits generated by or traded to approved small refiners. W
are offering this provision as a nechanismto encourage nore credit
trading to small refiners. Small refiners often face speci al
technol ogi cal chal |l enges, so they would tend to have nore of a need to
rely on credits. At the sane tine, they often have fewer business
affiliations than other refiners, so they could have difficulty
obtaining credits. W believe this provision would be equally
beneficial to refiners generating credits. This additional credit life
for credits traded to small refiners would give refiners generating
credits a greater opportunity to fully utilize the credits before they
expire. For exanple, a refiner who was holding on to credits for
enmer gency purposes or other reasons later found to be unnecessary,
could trade these credits at the end of their life to small refiners
who could utilize themfor two nore years. However, EPA is concerned
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that extending credit life beyond the five-year statute of limtations
in the Clean Air Act (net 7-year credit life for standard credits
generated by or traded to small refiners) could create significant
enforceability problens. Consequently, EPA seeks comment on provisions
that could be included in the regul ations that would address this
enforceability concern regarding the extended credit life for small
refiner standard credits.

As discussed in Section X.A, we are also seeking conment on
di fferent ways of structuring the programthat nmay be able to allow for
unlimted credit life since, unlike in the gasoline sulfur program
there is no vehicle standard bei ng proposed that is dependent on fuel
quality. We considered that unlimted credit life could further pronote
credit generation and allow refiners to maintain an ongoi ng supply of
credits in the event of an energency. However, for several reasons we
have el ected to propose a limted credit |ife based on the context of
the rest of the proposed program If unlimted credit life were to
di scourage trading of credits, this could force refineries with nore
expensi ve benzene control technol ogies to conply and thus increase the
total cost of the program In addition, unlimted credit life would
make it nore difficult to verify conpliance with the standard. One way
of addressing this concern would be to require refiners to retain
credit records indefinitely. Even then, given the fluid nature of
refiner and inporter ownership in recent years, in nany cases it would
still be difficult to verify the validity of historical credit
generation and use. Since the proposed benzene standard woul d be
enforced solely at the refinery, it is critical that such enforcenent
be as sinple and straightforward as possi bl e. Nonet hel ess, as di scussed
in Section X.A, it may be possible to design the overall programin
such a way to address these concerns and still allow for infinite
credit life.

In conclusion, we are proposing a reasonably limted credit life
for both early and standard benzene credits. W seek conment on
unlimted credit life. Please share with us any additional ideas you
may have on how unlimted credit life could be beneficial to this
program and/ or how associ ated recor dkeepi ng and enforcenent issues
could be mtigated.
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4. Early Credit Generation (2007-2010)
To encourage early application of and innovation in benzene control
technol ogy, we are proposing that refiners could generate early benzene
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credits fromJune 1, 2007 to Decenber 31, 2010 by naki ng qualifying
reductions fromtheir pre-determ ned refinery baselines. A discussion
of how refinery baselines are established and what constitutes a
qual i fyi ng benzene reduction is found in the subsections to follow. The
early credits generated under this program woul d be interchangeabl e
with the standard credits generated in 2011 and beyond and woul d fol |l ow
t he above-nentioned credit use provisions.

The early reductions we are projecting to occur would be the
initial steps of each refinery's ultimte benzene control strategy, but
conpl eted earlier than required. W project that fromm d-2007 to 2010,
refiners could inplenent operational changes and/or nake snmall capital
i nvestnments to reduce gasol i ne benzene. These actions would create a
two- step phase down in gasoline benzene prior to 2011 as shown in
Figure VIl.D 1.

Bl LLI NG CODE 6560- 50- P
[ GRAPHI C] [TIFF OM TTED] TP29MR06. 006

Bl LLI NG CODE 6560- 50-C

The credits generated under the early credit program could be used
to provide refiners with additional |lead tinme to nake their
i nvestments. If properly inplenented, we project that the delay could
be as nmuch as three years as described in Chapter 6 of the R A
Accordingly, we are proposing a three-year early credit life, as
di scussed earlier. The additional lead tinme would allow the refining
i ndustry to spread out demand for design, engineering, construction and
ot her rel ated services, reducing overall conpliance costs.

| nporters would not be permtted to generate early credits, for
several reasons.\260\ First, unlike refineries, inporters would not
need additional lead tinme to conply with the standard, since they would
not be investing in benzene control technol ogy. Additionally, because
i nporter operations are nore variable than refinery operations,
i mporters could potentially redistribute the inportation of foreign
gasol i ne based on benzene level to generate early credits w thout
maki ng a net reduction in gasoline benzene. This type of schene could
result in a |large nunber of early credits being generated with no net
benzene em ssion reduction value. This is not expected to occur for
refineries because they are already operating at high capacity and do
not have the flexibility

[[ Page 15875]]
http://a257.g.akamaitech.net/7/257/2422/01jan20061800/edocket.access.gpo.gov/2006/06-2315.htm (214 of 487) [03/04/2006 06:11:58 p.m.]



FR Doc 06-2315

to quickly increase, decrease, or shift production vol unes.

Addi tionally, under the proposed program refineries are prohibited
from nmovi ng benzene-rich bl endstocks around to generate early credits
as descri bed bel ow.

\ 260\ As discussed in section VII.I.1 below, foreign refiners
may generate early credits under the proposed 40 CFR 80. 1420
provi si ons.

We believe that refiners would have several notivations for making
early benzene reductions. For refiners who have a series of technol ogy
i nprovenents to nmake, early innovative inprovenents would hel p the
refiner get one step closer to conpliance. Early reductions would al so
generate credits which could be used to postpone subsequent
i nvestnments. For refiners capable of making early advancenents to
reduce their benzene | evels below 0.62 vol% the early credits
generated woul d not be needed for their own future use. For these
refiners, trading early credits to other refiners my be a way to
of fset the cost of their early capital investnment(s).

a. Establishing Early Credit Baselines

We are proposing that any refiner planning on generating early
credits would have to obtain an individual refinery benzene baseline in
order to provide a starting point for calculating early credits.

Ref i nery benzene baselines would be defined as the annualized
vol unme- wei ght ed benzene content of gasoline produced at a refinery from
January 1, 2004 to Decenber 31, 2005. W are proposing a two-year
basel i ne period to account for normal operational fluctuations in
benzene | evel. W propose using the 2004 and 2005 cal endar years
because we believe this would represent the nost current batch gasoline
data avail able prior to today's proposal.

W would require refiners to submt individual baselines for each
refinery that is planning to generate early benzene credits. Refinery
benzene basel i nes woul d be cal cul ated usi ng the 2004- 2005 batch data
submtted to us under the RFG and Anti-dunpi ng requirenents.\261\ W
propose that joint ventures, in which two or nore refiners collectively
own and operate one or nore refineries, be treated as separate refining
entities for early credit generation purposes.

http://a257.g.akamaitech.net/7/257/2422/01jan20061800/edocket.access.gpo.gov/2006/06-2315.htm (215 of 487) [03/04/2006 06:11:58 p.m.]



FR Doc 06-2315
\ 261\ RFG 40 CFR 80.75; Anti-dunping, 40 CFR 80. 105

Refiners would be required to submt their refinery baselines in
witing to EPA. W propose that refiners could begin applying for 2004-
05 benzene baselines as early as March 1, 2007. There woul d be no
single cut-off date for applying for a baseline; however, a refiner
pl anning on generating early credits would need to submt a baseline
application at | east 60 days prior to beginning credit generation. W
are proposing a shorter notification period for this rule (past rules
were 120 days) to accommobdate our proposed early credit generation
start date of June 1, 2007. EPA would review all baseline applications
and notify the refiner of any discrepancies found with the data
submtted. If we did not respond within 60 days, the baseline would be
considered to be approved, subject to later review by EPA

Under the proposed program refiners would be prohibited from
novi ng gasol i ne and gasol i ne bl endstock streans fromone refinery to
another in order to generate early credits. This type of transaction
would result in artificial credits wwth no associ ated em ssi on
reduction value. If traded and used towards conpliance, these
artificial credits could negatively inpact the benefits of the program
We considered basing credit generation for nmulti-refinery refiners on
cor porate benzene baselines instead of individual refinery baselines,
but determined that this could hinder credit generation. If a valid
reducti on was nmade at one refinery and an unrel ated expansi on occurred
at another facility during this tine, the credits earned based on a
cor porate baseline could be reduced to zero. Instead, we propose to
validate early credits based on existing reporting requirenents (e.g.
batch reports and pre-conpliance reporting data). W seek conment on
this approach
b. Early Credit Reduction Criteria (Trigger Points)

We are proposing that to generate early credits, refiners would
first need to reduce gasoline benzene levels to 0.90 tines their
refinery benzene baseline during a given averagi ng period. The purpose
of setting an early credit generation trigger point is to ensure that
changes in benzene | evel are representative of real process
i mprovenents. Wthout a trigger point, refineries could generate
““windfall'' early credits based on nornal year to year fluctuations in
benzene | evel associated with MSAT1. These artificial credits would
conprom se the environmental benefits of an ABT program because they
woul d have no real associ ated benzene em ssion reduction val ue.
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In designing the early credit generation program we considered a
variety of different types of trigger points. W perforned sensitivity
anal yses around absol ute level trigger points (refineries nust reduce
gasol i ne benzene levels to a certain concentration), fixed reduction
trigger points (refineries nust reduce gasoline benzene |evels by a
certain concentration), and percent reduction trigger points
(refineries nust reduce gasol i ne benzene by a percentage). Based on our
analysis found in Chapter 6 of the RIA, we found absolute | evel trigger
points to be too restrictive for high benzene | evel refineries that
could benefit fromreductions the nost. W also found fixed reduction
trigger points to be too restrictive to | ow benzene | evel refineries
whi ch woul d be penalized for already being " "cleaner.'' Percent
reduction trigger points were found to be consistently limting towards
all refineries, regardless of starting benzene | evel. As such, we
propose to conclude that a percent reduction trigger point would be the
nost appropriate early credit validation tool to address the w de range
in starting benzene | evels.

To determ ne an appropriate value for the percent reduction trigger
poi nt, we considered a range of reductions from 5-40% and exam ned the
resulting early credit generation outcones. W found that as the val ue
of the percent reduction trigger point increased, the potential for
wi ndfall credit generation decreased, but unfortunately so did the
nunber of early credits generated fromlegitimte refinery
nodi fications. To address this conpeting rel ati onship between w ndf al
and early credit generation, we are proposing a 10% reduction trigger
point. W believe that this trigger point is restrictive enough to
prevent nost windfall credit generation, but not too restrictive to
di scourage refineries frommaking early benzene reductions. The
proposed 10% reduction trigger point roughly coincides with the average
fluctuation in benzene |evel in 2004 as discussed in Chapter 6 of the
RIA. A 10% reduction trigger point for early credits was also finalized
in the gasoline sulfur rul emaki ng, which also affected the entire
gasol i ne pool and had to enconpass a variety of unique refinery
situations.\262\ EPA requests coments on the proposed trigger point
and seeks alternate recommendations for validating early credits.

c. Calculating Early Credits
We are proposing that once the 10% reduction trigger point was net,
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refineries could generate early credits based on the entire reduction
In terns of benzene levels, a refinery would first have to reduce its
average benzene level to 0.90 times its original baseline benzene | evel
during a given averaging period in order to generate credits. For

[[ Page 15876] ]

exanple, if in 2008 a refinery reduced its annual benzene |level froma
baseline of 2.00 vol%to 1.50 vol % (bel ow the trigger of 0.90 x 2.00 =
1.80 vol %, its benzene credits would be determ ned based on the

di fference in annual benzene content (2.00-1.50 = 0.50 vol % divided by
100 and multiplied by the gallons of gasoline produced in 2008. The
credits woul d be expressed in gallons of benzene.

5. Additional Credit Provisions

a. Credit Trading

The potential exists for credits to be generated by one party,
subsequently transferred or used in good faith by another, and | ater
found to have been cal cul ated or created inproperly or otherw se
determined to be invalid. As in past prograns, we propose that should
this occur both the seller and purchaser would have to adjust their
benzene cal culations to reflect the proper credits and either party (or
both) could be determned to be in violation of the standards and ot her
requirenents if the adjusted cal cul ati ons denonstrate nonconpliance
with the 0.62 vol % standard. This would allow the credit nmarket to
properly allocate any such ri sk.

As with ABT progranms in other rules, we are proposing that credits
shoul d be transferred directly fromthe refiner or inporter that
generated themto the party that would use them for conpliance
pur poses. This would ensure that the parties purchasing them woul d be
better able to assess the |ikelihood that the credits were valid, and
woul d aid in conpliance nonitoring. An exception would exist where a
credit generator transferred credits to a refiner or inporter who could
not use all the credits, in which event that transferee could transfer
the credits to another refiner or inporter. However, based on the
increased difficulty in assuring the validity of credits as the credits
change hands nore than once, we are proposing that credits could only
be transferred a imted nunber of tinmes. W are requesting conment on
t he maxi mum nunber of allowable trades, in the range of 2 to 4 trades.
After the maxi mum nunber of trades, such credits would have be used or
t er m nat ed.

W\ propose no prohibitions against brokers facilitating the
transfer of credits fromone party to another. Any person could act as
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a credit broker, whether or not such person was a refiner or inporter,
so long as the title to the credits was transferred directly fromthe
generator to the user. Further discussion of these credit trading
provi sions and alternative options is found in section X A bel ow.
b. Pre-Conpliance Reporting Requirenents

In order to provide an early indication of the credit market for
refiners planning on relying upon benzene credits as a conpliance
strategy in 2011 and beyond, we are requesting that refiners submt
pre-conpliance reports to us in 2008, 2009, and 2010. EPA woul d then
sumari ze this information (in such a way as to protect confidentia
busi ness information) in a report available to the industry. This is
simlar to the way pre-conpliance reports are used for the ultra-I ow
sul fur diesel program In addition, we are proposing that refiners
provide us with a final sunmary pre-conpliance report in 2011, to allow
for a conplete account of early credit generation.\263\ The reports
woul d be due annually by June 1st and would contain refiners' nobst up-
to-date inplenmentation plans for conplying with the 0.62 vol % benzene
standard. Mre specifically, we would require refiners to annually
submt to us engineering and construction plans and the foll ow ng data:

\ 263\ Based on their proposed January 1, 2015 conpliance date,
small refiners would be required to submt annual pre-conpliance
reports to us in 2008 through 2014 with a final sumrary pre-
conpl i ance report in 2015.

--Actual / projected gasoline production volune and average benzene | evel
for the June 1, 2007 through Decenber 31, 2007 annual averagi ng peri od,
and for the 2008-2015 annual averagi ng peri ods.

--Actual /projected early credits generated during the June 1, 2007

t hrough Decenber 31, 2007 annual averaging period, and for the 2008-
2010 annual averagi ng periods (June 1 through Decenber 31, 2007 and
2008- 2014 for small refiners).

--Standard credits projected to be generated during the 2011-2015
annual averagi ng periods (2015 for small refiners).

--Credits projected to be needed for conpliance during 2011-2015 annual
averagi ng periods (2015 for small refiners).

Pre-conpliance reporting has proven to be an indi spensable
mechani smin inplenenting the gasoline and di esel sul fur progranms, and
we expect this to be the case in today's proposed program A detailed
under st andi ng of how i ndi vidual refiners and the industry at large are
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progressing toward final inplenentation of the proposed standards woul d
help identify early concerns and allowtinely action if necessary to
prevent the devel opnent of major problens.
6. Special ABT Provisions for Small Refiners

Approved small refiners would follow all the above-nentioned ABT
provisions with the exception of special credit generation provisions
whi ch acconmodate their 2015 conpliance start date. Early credits could
be generated by small refiners fromJune 1, 2007 to Decenber 31, 2014
for refineries that reduce their average gasoline benzene level to 0.90
times their original 2004-2005 baseline level. Standard credits could
al so be generated by small refiners beginning January 1, 2015 and
continuing indefinitely for refineries that overconply with the
standard by producing gasoline with an annual average benzene content
bel ow 0.62 vol % Additionally, all credits generated by or traded to
approved small refiners would have an additional two-year credit life
as described above in VII1.D. 3.b.

E. Regulatory Flexibility Provisions for Qualifying Refiners

1. Hardship Provisions for Qualifying Small Refiners

I n devel opi ng our proposed MSAT program we eval uated the need and
the ability of refiners to neet the proposed benzene standards as
expeditiously as possible. W believe it is feasible and necessary for
the vast majority of the programto be inplenmented in the proposed tine
frame to achieve the air quality benefits as soon as possible. However,
based on information available fromsmall refiners, we believe that
refineries owned by small businesses generally face uni que hardship
ci rcunst ances, conpared to larger refiners. Thus, we are proposing
several special provisions for refiners that qualify as ~“small
refiners'' to reduce the disproportionate burden that the proposed
standards woul d have on these refiners. These provisions are discussed
in detail bel ow.
a. Qualifying Small Refiners

EPA is proposing several special provisions that woul d be avail abl e
to conpani es that are approved as small refiners. Small refiners
generally lack the resources available to | arger companies that help
| ar ge conpani es, including those |arge conpanies that own small -
capacity refineries, to raise capital for investing in benzene contro
equi pment. These resources include shifting internal funds, securing
financing, or selling assets. Small refiners are also likely to have
nor e
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difficulty in conpeting for engineering resources and conpl eting
construction of the needed benzene control equi pnent (and any necessary
octane recovery) equipnent in tinme to neet the standards proposed
today. Therefore, we are proposing small refiner relief provisions in
today's action as an aspect of realizing the greatest em ssion

reducti ons achi evabl e.

Since small refiners are nore likely to face hardship circunstances
than larger refiners, we are proposing tenporary provisions that woul d
provide additional tinme to nmeet the benzene standards for refineries
owned by small businesses. This approach would all ow the overal
programto begin as early as possible, while still addressing the
ability of small refiners to conply.

i. Regulatory Flexibility for Small Refiners

As explained in the discussion of our conpliance with the
Regul atory Flexibility Act below in section XII.C and in the Initia
Regul atory Flexibility Analysis in Chapter 14 of the RIA, we considered
the inpacts of today's proposed regul ations on snmall businesses. Most
of our analysis of snmall business inpacts was perforned as a part of
the work of the Small Business Advocacy Revi ew (SBAR) Panel convened by
EPA, pursuant to the Regulatory Flexibility Act as anended by the Smal
Busi ness Regul atory Enforcenent Fairness Act of 1996 (SBREFA). The
final report of the Panel is available in the docket for this proposed
rul e.

For the SBREFA process, EPA conducted outreach, fact-finding, and
anal ysis of the potential inpacts of our regulations on snall
busi nesses. Based on these discussions and anal yses by all Panel
menbers, the Panel concluded that small refiners in general would
i kely experience a significant and di sproportionate financial hardship
in reaching the objectives of today's proposed program

One indication of this disproportionate hardship for small refiners
is the higher per-gallon capital costs projected for the renoval of
benzene from gasol i ne under the proposed program Refinery nodeling of
refineries owned by refiners likely to qualify as small refiners, and
of non-small refineries, indicates that small refiners could have
significantly higher costs to apply sone technol ogies. For two of the
technol ogi es that we believe that refiners would use to reduce their
benzene |l evels, routing the six carbon hydrocarbon conmpounds around the
reformer and isonerizing these conpounds, we anticipate that snal
refiners' costs would likely be simlar to non-small refiners, as very
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little capital investnment would need to be nade for these technol ogies.
However, for technol ogi es such as benzene saturation and benzene
extraction, we anticipate that the costs to small refiners would be

hi gher. Due to the poorer econom es of scale, benzene saturation is
expected to cost small refiners about 2.2 cents per gallon (while it is
proj ected that benzene saturation would cost a non-small refinery about
1.3 cents per gallon).\264\ Likew se, benzene extraction is estinated
to cost those refineries able to use this technol ogy about 0.1 cents
per gallon; however, for small refiners benzene extraction is expected
to cost about 0.5 cents per gallon.

\264\ Smaller refineries are less |likely to be able to take
advant age of econom es of scale. For exanple, a portion of the
capital costs invested for a benzene control unit is fixed (i.e.,
engi neering design costs) resulting in simlar costs for each
i nvest ment project. However, when anortized over the volume of fuel
processed by a small versus large unit, the per-gallon capital costs
are higher for the smaller unit, resulting in poorer econonies of
scal e.

The Panel al so noted that the burden inposed on the small refiners
by the proposed benzene standard could vary fromrefiner to refiner.
Thus, the Panel recommended that nore than one type of burden reduction
be offered so that nost, if not all, small refiners could benefit. W
have continued to consider the issues that were raised during the
SBREFA process and have decided to propose the provisions reconmended
by the Panel .

ii. Rationale for Small Refiner Provisions

Cenerally, we structured these proposed provisions to reduce the
burden on small refiners while still achieving the air quality benefits
that this program woul d provide. We believe that the proposed
regulatory flexibility provisions for small refiners are a necessary
aspect of standards reflecting the greatest achi evabl e em ssion
reducti ons considering costs and lead tinme, because they would
appropriately adjust potential costs and lead tine for the dissimlarly
situated small refiner industry segnent, and at the same tine allow EPA
to propose a uni form benzene standard for all refineries.

First, the proposed conpliance schedule for this program conbined
with flexibility for small refiners, would achieve the air quality
benefits of the program as soon as possible, while still ensuring that
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small refiners that choose to conply by raising capital for benzene
reduction technol ogi es woul d have adequate tine to do so. As noted
above, nost small refiners have limted additional sources of income or
capi tal beyond refinery earnings for financing and typically do not
have the financial backing that |arger and generally nore integrated
conpani es have. Therefore, they could benefit fromadditional tinme to
accunul ate capital internally or to secure capital financing from

| enders.

Second, providing small refiners nore time to conply would increase
the availability of engineering and construction resources to them
Sonme refiners would need to install additional processing equipnent to
nmeet the proposed benzene standard. We anticipate that there could be
i ncreased conpetition for technol ogy services, engineering resources,
and construction managenent and | abor. In addition, vendors would be
nore likely to contract with the larger refiners first, as their
projects would offer larger profits for the vendors. Tenporarily
del ayi ng conpliance for small refiners would spread out the demand for
these resources and probably reduce any cost prem uns caused by limted
suppl y.

Third, we are anticipating that many small refiners nay choose to
conmply with the proposed benzene standard by purchasing credits. Having
additional lead tinme (which could also result in additional tinme to
generate credits for some small refiners) could help to ensure that
there woul d be sufficient credits available and that there would be a
robust credit trading market. Furthernore, offering two years of
additional credit life for credits traded to small refiners, as
di scussed in section VII.D.3.b, would inprove credit availability.

Lastly, we recognize that while the proposed benzene standard nmay
be achi eved using the four technol ogi es suggested above, new
technol ogi es may al so be devel oped that nmay reduce the capital and/or
operational costs. Thus, we believe that allowing small refiners sone
additional time for newer technol ogies to be proven out by other
refiners woul d have the added benefit of reducing the risks faced by
small refiners. The added tinme would likely allow for small refiners to
benefit fromthe | ower costs of these technologies. This would help to
of fset the potentially disproportionate financial burden facing snal
refiners.

We di scuss bel ow the provisions that we are proposing to help
mtigate the effects on small refiners. Small refiners that chose to
make use of the small refiner delayed provision wuuld also delay, to
sonme extent, the benzene em ssion reductions that woul d ot herw se have
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been achi eved. However, the overall inpact of these postponed
reducti ons woul d be
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reasonabl e, for several reasons. Small refiners represent a relatively
smal| fraction of national gasoline production. Qur current estimates
(of refiners that we expect would qualify as small refiners) indicate
that these refiners produce about 2.5 percent of the total gasoline
pool. In addition, these small refiners are generally dispersed
geographically across the country and the gasoline that they produce is
sonmetinmes transported to other areas, so the limted |loss in benzene
em ssions reduction would al so be di spersed. Finally, absent snmall
refiner flexibility, EPA would likely have to consider setting a | ess
stringent benzene standard or delaying the overall program (until the
burden of the programon many snall refiners was di m nished), which
woul d serve to reduce and delay the air quality benefits of the overal
program By providing tenporary relief to small refiners, we are able
to adopt a programthat would reduce benzene em ssions in a tinely and
feasi bl e manner for the industry as a whole.

The proposed small refiner provisions should be viewed as a subset
of the hardship provisions described in section VII.E 2.b. Rather than
dealing with many refineries on a case-by-case basis through the
general hardship provisions (described later), we l[imt the nunber by
proposing to provide predeterm ned types of relief to a subset of
refineries based on criteria designed to identify refineries nost
likely to be in need of such automatic relief.

b. How Do W& Propose To Define Small Refiners for the Purpose of the
Har dshi p Provi si ons?

The definition of small refiner for this proposed programis in
nost ways the same as our small refiner definitions in the Gasoline
Sul fur and H ghway and Nonroad Di esel rules. These definitions, in
turn, were based on the criteria use by the Small Busi ness
Adm ni stration. However, we are proposing to clarify sone anbiguities
about the definition that have existed in the past.

A small refiner would need to denonstrate that it nmet all of the
follow ng criteria:

Produced gasoline fromcrude during cal endar year 2005.

Smal | refiner provisions would be limted to refiners of gasoline
from crude because they woul d be the ones that bore the investnent
burden and therefore the i nherent econom c hardship. Therefore,
bl enders and i nporters would not be eligible, nor would be additive
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conponent producers.

Smal | refiner status would be limted to refiners that owned and
operated the refinery during the period fromJanuary 1, 2005 through
Decenber 31, 2005. New owners that purchased a refinery after that date
would do so with full know edge of the proposed regul ations, and shoul d
have planned to conply along with their purchase decisions. As with the
earlier fuel rules, we are proposing that a refiner that restarts a
refinery in the future may be eligible for small refiner status. Thus,
a refiner restarting a refinery that was shut down or non-operational
bet ween January 1, 2005 and January 1, 2006 could apply for snal
refiner status. In such cases, we would judge eligibility under the
enpl oynent and crude oil capacity criteria based on the nost recent 12
consecutive nonths prior to the application, unless we conclude from
data provided by the refiner that another period of tine is nore
appropriate. However, unlike past fuel rules, we propose to limt this
to a conpany that owned the refinery at the tinme that it was shut down.
New purchasers would not be eligible for small refiner status for the
sanme reasons described above. Conpanies with refineries built after
January 1, 2005 would also not be eligible for the small refiner
hardshi p provi si ons.

--Had no nore than 1,500 enpl oyees, based on the average nunber of
enpl oyees for all pay periods fromJanuary 1, 2005 to January 1, 2006;
and,

--Had a crude oil capacity less than or equal to 155,000 barrels per
cal endar day (bpcd) for 2005.

In determining its total number of enployees and crude oi
capacity, a refiner would need to include the nunber of enployees and
crude oil capacity of any subsidiary conpanies, any parent conpani es,
any subsidiaries of the parent conpanies, and any joint venture
partners. There has been sone confusion in past rules regardi ng how
these provisions were interpreted, and as a result, we are proposing to
clarify (and, in sonme cases, nodify) them here. For exanple, in
previous rules we defined a subsidiary to be a conpany in which the
refiner or its parent(s) has a 50 percent or greater interest. W
realize that it is possible for a parent to have controlling ownership
interest in a subsidiary despite having | ess than 50 percent ownership
Simlarly, we realize that it is also possible for nmultiple parents to
each have |l ess than 50 percent ownership interest but still maintain a
controlling ownership interest. Therefore, in order to clarify our
rules, we are proposing to define a parent conpany as any conpany (or
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conmpani es) with controlling interest, and to define a subsidiary of a
conmpany to nmean any conpany in which the refiner or its parent(s) has a
controlling ownership interest. In many cases, there are likely to be
multiple layers of parent conpanies, with the ultimte parent being the
one for which no one else has controlling interest. The enpl oyees and
crude capacity of all parent conpanies, and all subsidiaries of all
parent conpanies, would thus be taken into consideration when
eval uating conpliance with these criteria.

As with our earlier fuel sulfur regulations, we are al so proposing
today that refiners owed and controlled by an Al aska Regi onal or
Vill age Corporation organized under the Al aska Native C ains Settlenent
Act, would also be eligible for small refiner status, based only on the
refiner's enployees and crude oil capacity.\265\

c. Wiat Options Wuld Be Avail able For Small Refiners?

We are proposing several provisions today to help reduce the
burdens on small refiners, as discussed above. In addition, these
provi sions would also allow for incentives for small refiners that make
reductions to their benzene |evels.

i. Delay in Standards

W propose that small refiners be allowed to postpone conpliance
with the proposed benzene standard until January 1, 2015, which is four
years after the general programwould begin. Wile all refiners would
be all owed sone lead tinme before the general proposed program began, we
believe that in general small refiners would still face
di sproportionate chal |l enges. The proposed four-year delay for snall
refiners would help mtigate these chall enges. Further, previous EPA
fuel prograns have included two to four year delays in the start date
of the effective standards for small refiners, consistent with the |ead
time we believe appropriate here.

Smal | refiners have indicated to us that an extension of avail able
lead tinme would allow themto nore efficiently carry out necessary
capital projects with less direct conpetition with non-small refiners
for financing and for contractor to carry out capital inprovenents.
There appears to be nmerit in this position, and we propose that
approved small refiners have four years of additional lead tine. This
woul d provide three years after the 2012 review of the program which
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refiners to conplete necessary capital projects if they chose to pursue
t hem
ii. ABT Credit Generation Cpportunities

Wil e we have anticipated that many small refiners would likely
find it nore economical to purchase credits for conpliance, sonme have
i ndi cated they woul d make reductions to their gasoline benzene |evels
to nmeet the proposed benzene standard. Further, a few snall refiners
indicated that they would |ikely do so earlier than woul d be required
by the January 1, 2015 proposed small refiner start date. Therefore, we
are proposing that early credit generation be allowed for snal
refiners that take steps to neet the benzene requirenent prior to their
effective date. Small refiner credit generation would be governed by
the sane rules as the general program described above in section
VI1.D, the only difference being that small refiners would have an
extended early credit generation period of up to seven years. Early
credits could be generated by small refiners making qualifying
reductions fromJune 1, 2007 to Decenber 31, 2014, after which credits
coul d be generated indefinitely for those that overconplied with the
st andar d.
iii. Extended Credit Life

As di scussed previously, in order to encourage the tradi ng of
credits to small refiners, we are proposing that the useful Iife of
credits be extended by 2 years if they are generated by or traded to
small refiners. This is nmeant to directly address concerns expressed by
small refiners that they would be unable to rely on the credit narket
to avoid large capital costs for benzene control
iv. ABT Program Revi ew

As previously stated, we are anticipating that it may be nore
econom cally sound for sone refiners to purchase and use credits.
During discussions with small refiners, all of the small refiners
voi ced their concerns about reliance on a credit market for conpliance
with the benzene standard. Specifically, small refiners feared that:
(1) there could be a shortage of credits, (2) that larger refiners
woul d not trade credits with smaller refiners, and (3) that the cost of
credits could be so high that the option to purchase credits for
conpl i ance woul d not be a viable option. Due to these concerns it was
suggested that EPA performa review of the ABT program (and thus, the
smal | refiner flexibility options) by 2012, one year after the genera
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pr ogr am begi ns.

Such a review woul d take into account the nunber of early credits
generated, as well as the nunber of credits generated and transferred
during the first year of the overall benzene control program Further
requiring the subm ssion of pre-conpliance reports fromall refiners,
simlar to the highway and nonroad di esel prograns, would aid in
assessing the ABT programprior to performng the review A smnal
refiner delay option of four years after the conpliance date for other
refiners, coupled with a review after the first year of the overal
program would still provide small refiners with roughly three years
that we believe woul d be needed to obtain financing and perform
engi neering and construction. W are proposing to performa review
within the first year of the overall program(i.e., by 2012). To aid
the review, we are also proposing the requirenent that all refiners
submt refinery pre-conpliance reports annually beginning June 1, 2008.
Refiners' 2011 annual conpliance reports will be simlar to the pre-
conpl i ance reports, but the annual conpliance reports will also contain
i nformati on such as credits generated, credits used, credits banked,
credit bal ance, cost of credits purchased. EPA woul d aggregate the data
(to protect individual refiners' confidentiality) and nmake the results
avail able to the industry. When conmbined with the four-year del ay
option, this would provide snmall refiners (and others) with the
know edge of the credit trading nmarket's status before they woul d need
to make a decision to either purchase credits or to obtain financing to
i nvest in capital equipnent.

Further, we are requesting comment on elenents to be included in
the ABT programreview, and suggested actions that coul d be taken
foll owi ng such a review. Such elenments could include:

--Revisiting the small refiner provisions if it is found that the
credit trading market did not exist to a sufficient degree to all ow
themto purchase credits, or that credits were only available at a
cost-prohibitive price.

--Options to either help the credit market, or help small refiners gain
access to credits.

Wth respect to the first elenment, the SBAR Panel recomended that
EPA consi der establishing an additional hardship provision to assist
any snmall refiners that were unable to conply with the benzene standard
even with a viable credit nmarket. Such a hardship provision would
address the case of a small refiner for which conpliance would be
feasible only through the purchase of credits, but it was not
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econonmically feasible for the refiner to do so. This hardship woul d be
provided to a small refiner on a case-by-case basis follow ng the
review and based on a sunmary, by the refiner, of technical or

financial infeasibility (or sone other type of simlar situation that
woul d render its conpliance with the standard difficult). This hardship
provi sion mght include further delays and/or a slightly rel axed
standard on an individual refinery basis for up to two years. Foll ow ng
the two-year relief, a small refiner would be allowed to request
mul ti pl e extensions of the hardship until the refinery's materi al
situation changed. W are proposing the inclusion of such a hardship
provi sion which could be applied for follow ng, and based on the
results of, the ABT programreview.

Wth respect to the second el enent, the Panel recomrended that EPA
devel op options to help the credit market if it is found (follow ng the
review) that there is not an anple supply of credits or that snal
refiners are having difficulty obtaining credits. These options could
include the " “creation'' of credits by EPA that would be introduced
into the credit market to ensure that there are additional credits
avail able for small refiners. Another option the Panel discussed to
assist the credit market was to inpose additional requirenents to
encourage trading with small refiners. These could include a
requi renent that a percentage of all credits sold be set aside and only
made avail able for small refiners. Simlarly, we could require that
credits sold, or a certain percentage of credits sold, be nade
available to small refiners before they are allowed to be sold to any
other refiners. Options such as these would help to ensure that snal
refiners were able to purchase credits. One such recommendati on by the
Panel, to extend credit life for small refiners, is included in today's
proposal and descri bed above.

W wel cone comment on additional nmeasures that could be taken
following the reviewif it was found that there was a shortage of
credits or that credits were not available to small refiners.

d. How Wuld Refiners Apply for Small Refiner Status?

A refiner applying for status as a small refiner would be required
to apply and provide EPA with several types of information by Decenber
31, 2007. (The detailed application requirenments are sumarized bel ow. )
Al refiners seeking small refiner status under this program woul d need
to apply for small refiner status, regardl ess of whether or not the
refiner had been approved for small refiner status under another fue
program As with applications for relief under other rules,
applications for small refiner status under this proposed rule
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that were later found to contain false or inaccurate infornmation would
be void ab initio.

Requirenments for small refiner status applications:

--The total crude oil capacity as reported to the Energy Information
Adm nistration (EIA) of the U S. Departnent of Energy (DOE) for the
nost recent 12 nonths of operation. This would include the capacity of
all refineries controlled by a refiner and by all subsidiaries and
parent conpanies and their subsidiaries. W would presune that the
information submtted to EIAis correct. (ln cases where a conmpany
di sagreed with this information, the conpany could petition EPA with
appropriate data to correct the record when the conpany submtted its
application for small refiner status. EPA could accept such alternate
data at its discretion.)
--The nanme and address of each |ocation where enpl oyees wor ked duri ng
the 12 nont hs precedi ng January 1, 2006; and the average nunber of
enpl oyees at each location during this tine period. This would include
the enpl oyees of the refiner and all subsidiaries and parent conpanies
and their subsidiaries.
--In the case of a refiner who reactivated a refinery that was shutdown
or non-operational between January 1, 2005, and January 1, 2006, the
nane and address of each | ocation where enpl oyees worked since the
refiner reactivated the refinery and the average nunber of enpl oyees at
each | ocation for each cal endar year since the refiner reactivated the
refinery.
--The type of business activities carried out at each |ocation.
--An indication of the snmall refiner option(s) the refiner intends to
use (for each refinery).
--Contact information for a corporate contact person, including: nane,
mai | i ng address, phone and fax nunbers, e-mail address.
--Aletter signed by the president, chief operating officer, or chief
executive officer of the conpany (or a designee) stating that the
i nformati on contained in the application was true to the best of his/
her knowl edge and that the conpany owned the refinery as of January 1,
2007.
e. The Effect of Financial and OQther Transactions on Small Refiner
Status and Small Refiner Relief Provisions

In situations where a small refiner loses its small refiner status
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due to nerger with a non-small refiner, acquisition of another refiner
or acquisition by another refiner, we are proposing provisions which
are simlar to those finalized in the nonroad diesel final rule to
allow for an additional 30 nonths of |lead tine. A conplete discussion
of this provision is located in the preanble to the final nonroad
di esel rule.
2. General Hardship Provisions

Unli ke previous fuel prograns, today's programincludes inherent
flexibility because there is a nationwi de credit trading program
Refi ners woul d have the ability to avoid or mnimze capita
investnments indefinitely by purchasing credits, and we expect that many
refiners would utilize this option. W al so expect that refiners and
i mporters who normally woul d produce or inport gasoline that nmet the
proposed standard would periodically rely on credits in order to
achi eve conpliance. As discussed in section VII.D, we expect that
sufficient credits would be avail able on an annual basis to acconmopdate
the needs of the regulated industry, and we expect that these credits
woul d be available at prices that are conparable to the alternative
cost of making the capital investnent necessary to produce conpliant
gasoline. W are proposing to require that refiners submt pre-
conpl i ance reports beginning in 2008. These reports would indicate how
the refinery plans to achieve conpliance with the 0.62 vol % standard as
wel | as the amount of credits expected to be generated or expected to
be needed. The information provided in these reports woul d enabl e an
assessnment of the robustness of the credit market and the ability of
refiners to rely on credits as the program began

Al t hough we expect credits to be available at conpetitive prices to
those who need them we are proposing hardship provisions to
accommodate an inability to conply with the proposed standard at the
start of the program and to deal wi th unforeseen circunstances. These
provi sions would be available to all refiners, small and non-snall
t hough relief would be granted on a case-by-case basis following a
showi ng of certain requirenments, primarily that conpliance through the
use of credits was not feasible. W are proposing that any hardship
wai ver woul d not be a total waiver of conpliance. Rather, such a waiver
woul d allow the refiner to have an extended period of deficit
carryover. Under regular circunstances, our proposed deficit carryover
provi sion would allow an entity to be in deficit with the proposed
benzene standard for one year, provided that they nmade up the deficit
and were in conpliance the next year. The proposed hardshi p provisions
woul d allow a deficit to be carried over for an extended, but limted,
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time period. EPA would determ ne an appropriate extended deficit
carryover tinme period based on the nature and degree of the hardship,
as presented by the refiner in their hardship application, and on our
assessnment of the credit market. Note that any waivers granted under
this proposed rule would be separate and apart from EPA's authority
under the Energy Policy Act to issue tenporary waivers for extreme and
unusual supply circunstances, under section 211(c)(4).

a. Tenporary Waivers Based on Unforeseen C rcunstances

We are proposing a provision which, at our discretion, would pernmt
any refiner to seek a tenporary waiver fromthe MSAT benzene standard
under certain rare circunstances. This waiver provisionis simlar to
provisions in prior fuel regulations. It is intended to provide
refiners relief in unanticipated circunstances--such as a refinery fire
or a natural disaster--that cannot be reasonably foreseen now or in the
near future.

Under this provision, a refiner could seek perm ssion to extend the
deficit carryover provisions of the proposal for nore than the one year
already allowed if it could denonstrate that the magnitude of the
i mpact was so severe as to require such an extension. W are proposing
that the refiner would be required to show that: (1) The waiver would
be in the public interest; (2) the refiner was not able to avoid the
nonconformty; (3) it would neet the proposed benzene standard as
expeditiously as possible; (4) it would make up the air quality
detri nent associated with the nonconform ng gasoline, where
practicable; and (5) it would pay to the U S. Treasury an anmount equa
to the econom c benefit of the nonconformty |ess the anbunt expended
to make up the air quality detrinment. These conditions are simlar to
those in the RFG Tier 2 gasoline sulfur, and the highway and nonroad
di esel regul ations, and are necessary and appropriate to ensure that
any wai vers that were granted would be |limted in scope.

As di scussed, such a request would be based on the refiner's
inability to produce conpliant gasoline at the affected facility due to
extreme and unusual circunstances outside the refiner's control that
coul d not have been avoi ded through the exercise of due diligence. The
hardshi p request woul d al so need to show that other avenues for
mtigating the problem
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such as the purchase of credits toward conpliance under the proposed

credit provisions, had been pursued and yet were insufficient or

unavail able. Especially in light of the credit flexibilities built into
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the proposed overall program we expect that the need for additiona
relief would be rare.
b. Tenporary Wi vers Based on Extrenme Hardship G rcunstances

In addition to the provision for short-termrelief in extrene
unf or eseen circunstances, we are al so proposing a hardshi p provision
where a refiner could receive an extension of the deficit carryover
provi si ons based on extreme hardship circunstances. Such hardship could
exi st based on severe econom c or physical lead tine limtations of the
refinery to conply with the benzene standard at the start of the
program and if they were unable to procure sufficient credits. A
refiner seeking such hardship relief under this proposed rule would
have to denonstrate that these criteria were net. In addition to
showi ng that unusual circunstances exist that inpose extrenme hardship
in nmeeting the proposed standard, the refiner would have to show (1)
best efforts to conply, including through the purchase of credits, (2)
the relief granted under this provision would be in the public
interest, (3) that the environmental inpact would be acceptable, and
(4) that it has active plans to neet the requirenents as expeditiously
as possi ble. Because such a denonstration could not be made prior to
t he devel opnment of the credit nmarket, EPA would not begin to consider
such hardship requests until August 1, 2010, that is, until after the
final pre-conpliance reports are submtted. Consequently, requests for
such hardship relief would have to be received prior to January 1,
2011.

If hardship relief under these circunstances was approved, we would
expect to inpose appropriate conditions to ensure that the refiner was
maki ng best efforts to achieve conpliance offsetting any | oss of
em ssion control fromthe programthrough the deficit carryforward
provi sions. W believe that providing short-termrelief to those
refiners that need additional tine due to hardship circunstances woul d
help to facilitate the adoption of the overall MSAT programfor the
majority of the industry. However, we do not intend for hardship waiver
provisions to encourage refiners to delay planning and investnents they
woul d ot herwi se make. Again, because of the flexibilities of the
proposed overall program we expect that the need for additional relief
woul d be rare.

c. Early Conpliance Wth the Proposed Benzene Standard

We are al so requesting conment on a neans for allow ng refineries,
under certain conditions, to neet the proposed benzene standard early
in lieu of MSAT1. In order to neet the proposed benzene standard early,
refiners would need to neet several criteria simlar to those used in
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the past when EPA has adjusted refinery baselines under the MSAT1
program Specifically, the eligibility for such provisions would be
limted to refiners that have historically had better than average

toxi cs performance, |ower than average benzene and sul fur levels, and a
significant volune of gasoline inpacted by the phase-out of MIBE as an
oxygenate. The result of not allow ng such early conpliance could be

| ess supply of their cleaner fuel and nore supply of fuel w th higher
toxics em ssions, with a worsening of overall environnental performance
under MSAT1. A refiner opting into such provisions would not be all owed
to generate benzene credits on the affected fuel prior to 2011, since
an ability to reduce benzene further would presumably negate the need
for an early conpliance option.

F. Technol ogi cal Feasibility of Gasoline Benzene Reduction

This section summari zes our assessnent of the feasibility for the
refining industry to reduce benzene levels in gasoline to an average of
0.62 vol % starting January 1, 2011. Based on this assessnment, we
believe that it is technologically feasible for refiners to neet the
benzene standard by the start date using technologies that are
currently avail abl e.

We begin this section by describing where benzene cones from and
the current levels found in gasoline. Next we discuss the benzene
reduction technol ogies avail able to refiners today and how they are
expected to be used to neet the proposed benzene standard. Then we
provi de our analysis of the |ead tinme necessary for conplying with the
benzene standard. Al of these issues are discussed in nore detail in
Chapters 6 and 9 of the Regul atory I npact Analysis.

1. Benzene Levels in Gasoline

EPA receives information on gasoline quality, including benzene
| evel s, fromeach refinery and inporter in the U S. under the reporting
requi renents of the RFG and CG prograns. As discussed earlier in this
section, benzene |evels averaged 0.94 vol % for gasoline produced in and
inmported into the U S. in 2003, which is the nost recent year for which
conpl ete data is avail able. However, for individual refineries, daily
bat ch gasoli ne benzene | evel s and annual average |evels can vary
significantly fromthe national average. As indicated earlier in
descri bi ng our deci sion-naking process for the type and | evel of
gasol i ne benzene standard, it is very inportant to understand how
current benzene | evels vary by individual refinery, by region, as well
as day-to-day by batch.

The variability in 2003 average annual gasoline benzene |evels by
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i ndividual refinery is shown in Figure VII.F-1. This figure contains a
summary of annual average gasoline benzene | evels by individua
refinery for CG and RFG versus the cunul ative vol ume of gasoline

pr oduced.

[[ Page 15882]]
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Figure VII.F-1 shows that the annual average benzene |levels of CG
as produced by individual refineries varies fromO0.29 to 4.01 vol%
Based on the data in the figure, the vol une-wei ghted average benzene
content for US CGis 1.10 vol % As expected, the annual average
benzene | evel s of RFG as produced by individual refineries are |ower,
ranging fromO0.10 to 1.09 vol % The vol unme-wei ghted average benzene
content for U S RFG (not including California) is 0.62 vol %

The information presented for annual average gasol i ne benzene
| evel s does not illustrate the very large day-to-day variability in
gasol i ne batches produced by each refinery. W eval uated the batch-by-
bat ch gasol i ne benzene levels for several refineries that produce both
RFG and CG wusing information submtted to EPA as part of the reporting
requirenments for the RFG and CG Anti-dunpi ng Prograns. One refinery had
no particular trend for its CG benzene |evels, with benzene |evels that
varied from0.1 to 3 vol % That sane refinery's RFG averaged around
0. 95 vol % benzene, ranging fromO0.05 to 1.1 vol % The second refinery
had RFG benzene | evels that averaged around 0.4 vol%ranging fromO.1
to 1.0 vol% Its CG benzene | evel s averaged about 0.6 vol % w th batches
that ranged fromO0.1 to 1.2 vol% The batches for both RFG and CG
vari ed on a day-to-day basis and, overall, by over an order of
magnitude. It is clear fromour review of batch-by-batch data submitted
to EPA that benzene variability is typical of refineries nationw de.

There are several contributing factors to the variability in
refinery gasoline benzene | evels across all the refineries. W w |
review these factors and descri be how each i npacts batch-by-batch and
annual average gasoline benzene |evels.

The first factor contributing to the variability in gasoline
benzene levels is crude oil quality. Each refinery processes a
particular crude oil slate, which tends to be fairly constant except
for seasonal changes that reflect changes in product demand. Crude oi
varies greatly in aromatics content. Since benzene is an aromatic
conpound, its level tends to vary with the aromatics content of crude
oil. For exanple, Alaskan North Sl ope crude oil contains a high
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percentage of aromatics. Refiners processing this crude oil in their
refineries shared with us that their straight run naphtha contains on
the order of 3 vol % benzene (the production of naphtha is discussed
further below). This is one reason why the gasoline in PADD 5 outside
of California is high in benzene. Conversely, refiners that process
very paraffinic crude oils (lowin aromatics) usually have a | ow anpbunt
of benzene in their straight run naphtha. Because crude oil supplies
tend to be constant over periods of nonths, crude oil quality is not a
maj or contributor to day-to-day variations in benzene anong gasoline
bat ches. However, because crude oil supplies often vary fromrefinery
to refinery, differences in crude quality are an inportant factor in
the variability anmong refineries.

The second factor contributing to the variability in benzene |evels
is differences in the types of processing units and gasoline
bl endst ocks anong refineries. If a refinery is operated to rely on its
reformer for virtually all of
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its octane needs--especially the type that operates at hi gher pressures
and tenperatures and thus tends to produce nore benzene--it will |ikely
have a hi gh benzene level in its gasoline. Refineries with a reforner
and without a fluidized catalytic cracking (FCC) unit are particularly
prone to higher benzene |evels, since they rely heavily on the product
of the reformer (refornate) to neet octane needs. However, refineries
that can rely on other neans for boosting their gasoline octane can
usually rely less on the reforner and can run this unit at a | ower
severity, resulting in | ess benzene in their gasoline pool. Exanples of
such ot her octane-boosting refinery units include the al kylation unit,
the isonerization unit and units that produce oxygenates. Refiners may
have these units in their refineries, or in many cases, they can
purchase the gasoline bl endstocks produced by these units from ot her
refineries or third-party producers. The bl ending of the products of
these processes--al kyl ate, isonerate, and oxygenates--into the gasoline
pool provides a significant octane contribution, which can all ow
refiners to rely less on the octane fromreformate. Since refiners nmake
i ndi vi dual deci sions about producing or purchasing different
bl endst ocks for each refinery, this variation is another inportant
contributor to differences in gasoline benzene content anong
refineries. In addition, the variation in gasoline blendstocks used to
produce di fferent batches of gasoline is by far the nost inportant
factor in the drastically differing benzene | evels anong bat ches of
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gasoline at any given refinery.

This practice by refiners of producing or purchasing different
bl endst ocks and blending themin different ways to produce gasoline is
an integral and essential aspect of the refining business. Thus, in
desi gning an effective benzene control program it is critical that
benzene | evel s be reduced while refiners retain the ability to change
bl endst ocks (and crude supplies) as needed frombatch to batch and
refinery to refinery. W believe that the proposed program acconplishes
t hese goal s.

A third inportant source of variability in existing benzene |evels
in gasoline is the fact that many refiners are already operating their
refineries today to intentionally reduce benzene levels in their
gasoline, while others are not. For exanple, refiners that are
currently produci ng RFG nust ensure their RFG averages 0.95 vol % or
|l ess and is always under the 1.3 vol % cap (see di scussion of the
current toxics programin section VII.C. 5 above). Simlarly, refiners
produci ng gasoline to conply the California RFG program need to produce
gasoline with reduced benzene. These refiners are generally using
benzene control technologies to actively produce gasoline with | ower
benzene levels. If they are producing CG along with the RFG their CG
is usually lower in benzene as well conmpared with the CG produced by
other refiners, since the benzene control technology often affects sone
of the streans used to blend CG In addition, sonme refiners add
specific refinery units such as benzene extraction to intentionally
produce chem cal -grade benzene. Benzene commands a much hi gher price on
the chem cal market conpared to the price of gasoline. For these
refiners, the profit fromthe sale of benzene pays for the equi pment
upgrades needed to greatly reduce the levels of benzene in their
gasoline. In nost cases, refineries wth extraction units are marketing
their | ow benzene gasoline in the RFG areas.

The use of these benzene control technol ogies by sone refiners
contributes to the variability in gasoline benzene |evels anong
refineries. The use of these technol ogies can also contribute to the
bat ch-to-batch variability in benzene levels. This is because, as with
di fferent bl endstocks, refiners need to be able to change the operating
characteristics of these technologies to neet varying needs in gasoline
quality. In addition, planned or unexpected shut-downs of benzene
control equipnment may result in tenporarily high batch benzene | evels
relative to the normally | ow gasoline |evels when the unit is
oper ati ng.

The variations in gasoline benzene | evels anong refineries also
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| ead to variations in benzene | evels anong regions of the country.
Table VII.F-1 shows the average gasoline benzene |levels for al

gasol i ne produced in (and inported into) the U S. by PADD for 2003. The
information is presented for both CG and RFG

Table VII.F-1.--Benzene Levels by Gasoline Type Produced in or Inported Into
Each PADD in 2003

PADD 1 PADD 2 PADD 3 PADD 4

PADD 5 CA usS

Conventional Gasoline........... ... . ... ... 0. 84 1.39 0.94 1.54
1.79 0.63 1.11

Refornmulated Gasoline............ . ... . . ... . ..... 0.60 0. 82 0. 56 n/ a
n/ a 0.62 0.62

Gasoline Average. . ......o i 0.70 1.28 0. 87 1.54
1.79 0.62 0.94

Table VII.F-1 shows that benzene levels vary fairly w dely across
different regions of the country. PADD 1 and 3 benzene |l evels are | ower
because the refineries in these regions produce a high percentage of
RFG for both the Northeast and Gulf Coast. Al so, a nunber of refineries
in these two regions are extracting benzene for sale into the chem cals
mar ket, contributing to the nuch | ower benzene level in these PADDs. It
is interesting to note that, in addition to RFG CG benzene |evels are
low in PADDs 1 and 3. There are two reasons for this. First, some RFG
produced by refineries ends up being sold as CG Second, as nentioned
above, refiners that are reducing the benzene levels in their RFG
general ly al so i npact the benzene levels in their CG In contrast,
other parts of the US withlittle to no RFG production and little
extraction have nmuch hi gher benzene | evels.

2. Technol ogi es for Reducing Gasol i ne Benzene Level s
a. Wy Is Benzene Found in Gasoline?

To di scuss benzene reduction technologies, it is helpful to first
revi ew sone of the basics of refinery operations. Refineries process
crude oil into usable products such as gasoline, diesel fuel and jet
fuel. For a typical crude oil, about 50 percent of the crude oil falls
within the boiling range of gasoline, jet fuel and diesel fuel. The
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rest of crude oil boils at too high a tenperature to be bl ended
directly into these products and therefore nust be cracked into |ighter
conpounds. Material that boils within the gasoline boiling range is
cal |l ed naphtha. There are two principal sources of naphtha. The first
is “~“straight run'' naphtha, which conmes directly off of the crude oi
at nospheric distillation columm. Another principle source of naphtha is
that generated fromthe cracking reactions. Each type of naphtha
contri butes to benzene in gasoline.

Typically, little of the benzene in gasoline cones from benzene
natural |y
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occurring in crude oil. Straight run naphtha, which cones directly from
the distillation of crude oil, thus tends to have a | ow benzene

content, although it can contain anywhere fromO0.3 to 3 vol % benzene.
Wil e straight run naphtha is in the correct distillation range to be
usabl e as gasoline, its octane value is too low for blend