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Biodiesel Iin Transit;
What Happens After ULSD?

Tom Verry, Director of Outreach and Development
National Biodiesel Board, www.biodiesel.org

Biodiesel 101+

iodiesel is a clean-burning diesel fuel
Bproduced from domestic, renewable re-
sources such as soybean oil. It contains
no petroleum but can be successfully blended at

any level with pe-
troleum diesel.

Biodiesel blends are
blends of biodiesel
fuel meeting ASTM
D 6751 with pe-
troleum-based die-
sel fuel designated
BXX, where XX
is the volume per-
cent of biodiesel
(e.g.,B20).B20 is a
popular blend level
of biodiesel and
diesel from which
significant emission reductions are realized; total
unburned hydrocarbons are reduced by 20% and
carbon monoxide by 12%.

B20 operates in conventional engines and needs
few or no modifications to the engine or fuel
system. Though B100 may adversely affect some
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elastomers such as natural or nitrile rubbers
over time, blends of B20 do not cause the same
reactions.

Biodiesel implementation guidelines call for
monitoring filters; however, according to the
National Biodiesel Board, less than 2% need to
be changed.

Biodiesel has a
mild cleaning ef-
fect that makes
it necessary for
storage tanks to
be cleaned prior
to initial imple-
mentation or for
extra filters to be
kept on hand at
initial start-up. For
blended biodiesel
levels from B2-B5,
no special precau-
tions need to be

continued on p.2

The ULSD Story:
Why? What? When?
How? Who?

The following information is taken from the
Clean Diesel Fuel Alliance website (www.
clean-diesel.org) and serves as the introduc-
tion to the Ultra Low Sulfur Diesel (ULSD)
sessions of Fuel Options for Florida’s Mass

Transit Summit;
continued on back cover




taken. Horsepower, torque and mileage levels similar to
diesel are achieved through the use of an 80/20 blend.

Biodiesel Credentials

B100 has a full ASTM standard (D 6751) in place; develop-
ment of a standard setting for B20 is

lubricity for new engine technologies and market competi-
tion among OEMs.

Federal excise tax credits were signed into law in October
2004, with an effective date of January 1, 2005. The law
calls for a one penny percentage of biodiesel per gallon for
“agribiodiesel” made from first-use

in process. B100 has been designated

| -563%

Emissi
as an alternative fuel by USDOE and C::b? ons
USDOT; EPAct regulations allow fleets m;de
to earn EPAct credits by using biodiesel; Hydrocarbon
it is registered as a fuel and fuel additive y :
with EPA. It is the only alternative fuel | Particulates
to have full completed the health effects | Nitrogen Oxide
testing requirements of the 1990 Clean | sulfur Oxide
Air Act Amendments. Air Toxics

Quality Assurance

BQ9000 is a voluntary quality control program the industry
has introduced for biodiesel producers and marketers. It is
designed to help ensure successful commercialization and
public acceptance of biodiesel. The program design also calls
for: helping to assure biodiesel

BI0O B20 vegetable oils and animal fats and %2
B ' penny percentage of biodiesel made
|-432% | -126% from recycled oil feedstocks. This
1% translates into lower costs for con-

55.4% | -18% sumers of biodiesel. The benefits are
+5.8% 2% available to fgel blende_rs/dlstrlbutors
o - and other diesel excise tax payers
-100%  |-20% who carry an excise tax liability. The
-60-90% | -12-20% incentive is applied toward road tax

or income tax liability of the blending
company and applies to any blend of
biodiesel. The Energy Bill extends the Federal tax incen-
tives to 12/31/08 and establishes a renewable fuel standard
(RFS) doubling the use of biodiesel and ethanol by 2010 and
mandating a 7.5 billion gallon RFS by 2012.

fuel is produced and maintained —

at the industry standard, intro- | /BIOEIEEFL
ducing mechanisms to helpavoid | Biodiesel As L
redundant testing through out
the production and distribution
system, providing a mechanism
to track biodiesel distribution,
identifying which biodiesel meets
industry standards and providing
a means to reduce probability
of product reaching the mar-
ketplace which does not meet
industry standard.

Sulfur is a lubricity agent
in diesel fuel

Biodiesel is positioned to
be used as a lubricity
additive (B2)

38 billicn gallons of on-
road fuel = 760 million
gallons of biodiesel

e

Growth of Market

The biodiesel industry has been experiencing unprecedented
growth. Current market drivers include environmental
benefits, energy independence, federal government tax in-
centives and related legislation, positioning as an enhanced
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ULSD & Biodiesel

The introduction of ULSD as
mandated by EPA brings with
it concerns about the lubricity
aspects of new engine tech-
nologies developed to support
the use of ULSD. Biodiesel is
positioned to be an ‘imple-
menting’ technology for new
diesel engines by eliminating
the lubricity problems while
already being below the 15
ppm sulfur, zero aromatics and
high cetane requirements. Two
percent biodiesel restores the
lubricity of the poorest lubricity diesel. Although similar in
size/distribution, B20 particles are different than petrodiesel
particles. Break even temperature of PM Traps are reduced
by 30 to 50 degrees F with B20—this may also increase fuel
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economy with PM traps and may lengthen PM trap life; B20
helps EGR, reducing engine oil soot levels.

OEM Support/Warranty Issues

More and more OEMs are announcing the use of blended
biodiesel in their cars and trucks. The National Biodie-
sel Board has articulated the following OEM goals for
2007/2010:

» B20 will be approved by all major diesel engines and ve-
hicles with the new 2007 and later model year engines

» Engine and vehicle companies ill incorporate B20 into
all future designs

» Engine and vehicle companies will help to promote and
encourage B20 and lower blends.

In support of these goals, a B20 Fleet Evaluation Team (B20
FET) has been formed.The team is composed of diesel en-
gine, fuel injection and vehicle companies and will develop

an informed, fact-based position on the use of up to a 20%
biodiesel blend in diesel engine applications in the U.S.

Post Summit Update

According to the National Biodiesel Board, production of
biodiesel over the next 12 months should exceed 2 billion
gallons. During this time, at least 80 new production plants
are set to come online and approximately 65 plants are
projected to be built.

The industry is still faced with challenges related to qual-
ity control issues and the production and selling of below
standard biodiesel. The importance of programs such as the
National Biodiesel Board’s BQ9000 is even more important as
the demand for this renewable fuel continues to increase.

The National Biodiesel Board’s work with the B20 Fleet Evalu-
ationTeam to develop an informed fact-based position on the
use of up to 100% biodiesel continues to move forward.

ULSD Implementation and Fleets:

What You Need To Know

Bob Stanton, Polk County Fleet Management

he initial implementation of ULSD brings with it
I some challenges for fleet managers. To avoid prob-
lems related to the transition from #2 LSD to ULSD,

it is important to know that:

» Fleets continuing to use #2 LSD must segregate #2
LSD from ULSD.

e ULSD can be used in pre-2007 units.
e #2 LSD is prohibited in model years 2007 and beyond.

e Purging of #2 LSD from bulk storage, fuel trucks and
vehicle tanks will take several delivery sequences.

* Establishing a conversion timetable will help to avoid
problems associated with mixing the two fuel types.

» During the conversion process, fleets may need to
develop a method for measuring sulfur content in their
bulk storage.

» There are questions associated with lubricity and
lower mpg; BTU may be lower than expected.

e Based on ULSD demonstration projects, a seamless
transition is expected.

e ULSD implementation involves the whole supply
chain from refineries (estimated cost to refiners: $100
Million) to the pipeline and fuel distribution sys-
tems—tankers, jobbers—to the end-user’s conversion

of tanks and maintenance changes, adding up to higher
costs at the pump.

» Actual cost of ULSD to the end consumer is not
known at this time; projections range from $0.05-0.08/
gallon.

ULSD is a technology enabler, facilitating the introduction
of a much-needed reduced emission technology. It lowers
acid build-up inside engines and lubricants and may allow
for extended drain intervals, lowers sulfate and particulate
emissions, and is backward-compatible with older engines.

To address the lower sulfur content and to further meet
EPA guidelines, new engine technology has been developed.
Fleet managers should anticipate increases in costs related
to 2007 and beyond engines. Medium vehicles and school
buses are projected to cost between $5,000 - $6,000 more,
while increases in costs for heavy duty vehicles are projected
in the range of $7,000 - $13,000, dependent upon manufac-
turer and horsepower. Higher horsepower engines with two
after-treatment devices are projected to cost even more.

Transit agencies should spec wisely—consider the level and
caliber of OEM support,and budget for higher capital vehicle
costs, technician training, higher fuel prices and software
and diagnostic tooling. Those planning to purchase Class
4-8 diesels in 2007, should also plan an early transition to
ULSD.

Transit Training—V0l15.03.06 3



What Do | Need to Know about the New and Emerging

Engine Technologies ?

John Gant, Director Bus Business
Cummins Power South, LLC

available technology and selected two: Particulate Matter

Filters (PMF) and Cool Exhaust Gas Recirculation (EGR).
These two technologies were thought to be the best to get
the product to market on time while considering useful-
ness of the technology and keeping cost in mind. Cummins
introduced Cool EGR and PM Filters in 2003. Since then,
more than 300,000 Cool EGR engines have put placed in
service; it is not a new or untested technology.

I n meeting 2007 EPA objectives, Cummins looked at

The benefits Cummins has seen from changes to meet ULSD
requirements are several: enhanced reliability, improved
performance (a full line of ratings has helped the company
not lose any opportunities), fuel economy,and maintenance
intervals consistent with present-day standards.

OEM integration is a very important component of the
Cummins’s design. Cummins quality teams are onboard at
OEMS helping to ensure effective integration of their prod-
ucts and that manufacturing requirements are met.

Particulate Matter Filter (PMF)

The PMF will have a sensor onboard; the engine and onboard
ECM (electronic control module) will handle PMF functions
automatically. There are four components to the PMF:inlet,
DOC (diesel oxidation catalyst), filter, and canister for the
outlet. The PMF will have to be separated for cleaning; Cum-
mins has used band clamps to make this task easier.

The PMF is controlled by the engine;the engine will monitor
the filter to determine operating phase. If desired, a driver
interface can be installed. Familiar sights: the engine lights
you see today will still be there, one red, one yellow; the
DOC onboard today will still be there but will also help to
clean up some exhaust. With the PMF, the DOC becomes
part of the re-generation process.

The PMF has a wall flow design that traps gas; the design
forces the gas through while capturing the carbon, ash or
non-combustible parts of the exhaust. Approximately 85%
of the time the engine is in this non-active process; gases
are oxidized as they go through the DOC and chemically
changed to filter the gas to the PMF where the carbon is
grabbed, changed and sent out the exhaust.

On the Cummins ISM and ISX models, active regeneration
heats up the fuel as it goes through the DOC portion of
the PMF alerting the systems it is time to clean up. In the

4 Transit Training—V0l15.03.06

mid-product line models ISL and ISC, this is done through
the fuel system.

Interesting trivia: if you unroll the PMF, it would extend out
to about the size of two football fields. Its large surface has
many small filters each with a small cone that forces the gas
out to capture the particles.

Ash

In addition to carbon, ash (a residue from oil) must be re-
moved. Ash is removed from the filter during the cleaning
cycle.The frequency of removal has not yet been determined
and depends on several variables including duty cycle and
engine oil.Ash was once thought to be a hazardous material
but is not classified as such today. It is incombustible mate-
rial that must be removed; ash can not be burned out but
must be physically cleaned out through back flow; a filter
washing machine is used for this. The machine operates on
shop air; it takes about 30 minutes to complete the cleaning
cycle.The projected cleaning cycle for an urban bus is 6,000
hours of service.

Filter washing machines can be purchased for in-shop use;
the Cummins machine is approximately $10,000. Filter
cleaning stations are planned, with an estimated cleaning
fee ranging from $200 - $400/filter dependent upon who is
performing the service.The forecast is for the industry to go
to a filter exchange program;a dirty filter will be exchanged
for a clean one, and several filters will be kept on hand to
help with rotation.

Reduction in the amount of ash will also be achieved through
the use of BC10, engine oil under development for use with
ULSD. In addition to reduced ash content, BC10 will have
lower sulfur content, help the efficiency of the catalytic
converter, be backwards compatible and, when used with
ULSD, tighten specifications.BC 10 is currently being tested;
no release date has been announced.

Crankcase Ventilation

What comes out of the crankcase is counted in the EPA
specified emission requirements. Cummins has decided to
use coalescing filters. It is predicted that these new filters
will need to be changed at every third or fourth oil change;
cost will be in the neighbor of $20 to $40 per filter.

ULSD Demonstration Project

Cummins is actively following a New Jersey ULSD School
Bus Demonstration Project involving six New Jersey school

continued on p.7



What About the Supply Side of ULSD Implementation?

Dennis Sullivan—Business Development Manager, Central Florida
Kinder Morgan

In the Beginning

n the beginning, they were all at the table: engine manu-
I facturers, fuel producers and EPA policy makers trying

to find the best ways to achieve the government’s goal
of a cleaner burning diesel fuel. Though there were many
unknowns at the time, there was one thing the engine
manufacturers and fuel producers both knew for certain:
whatever road was selected to reach the destination of
significantly lower emissions, the cost would be tremendous
to all involved.

Removing Sulfur Content

Engine manufacturers came to the conclusion that the only
way they could achieve significant reduction in emissions
was by removing the sulfur content from diesel-not an
easy task for refineries or for the intermediate market of
pipeline companies.

Gasoline is the real business driver of the fuel industry. In
the United States, for every gallon of diesel fuel produced,
two or so gallons of gasoline are used.

ULSD is not a new fuel; it'’s an old fuel that is being worked
on to burn cleaner. However, refiners are not set-up to
remove the amount of sulfur required to meet the new
guidelines. Most of the materials needed for production of
ULSD will come out of and go back into the U.S. market.
Since refineries can not secure permits needed to build
new units, present units are being re-vamped to meet the
conditions needed for ULSD production. Improved catalysts,
modifications to hardware and avoidance of difficult feeds
are the mechanisms currently being employed to meet
production. However, the issue of difficult feeds will have
to be addressed in the follow-on phase of implementation.
Approximately 61% of 144 operating U.S. refineries are
in the process of revamping facilities at an unofficial cost
estimate of $9 billion.

Refineries are not and will not be recovering costs any time
soon.The cost of ULSD will be the market price influenced
by many factors, the desire of oil company stockholders to
receive good dividends being a big one.

As oil refineries begin to face the more difficult tasks of
converting high-aromatic streams to meet additional re-
quirements it is projected that cost of ULSD will increase.
There are 3 ways to remove high-aromatic streams:

e Low-pressure or severity hydrotreating: vapor velocity
and hydrogen partial pressure; hydrogen combines in
presence of catalysts making compounds that re-

lease sulfur; the sulfur comes out as fertilizer and the
remaining product is used to make fuel. This method is
limited in what it can accomplish.

» High-pressure or severity hydrotreating: creates condi-
tions for high aromatics to change into paraffin chains
resulting in an increase in the amount of hydrogen that
can be consumed. It is about 100% more costly than
low-pressure methods; it requires an approximately
100% increase in the amount of hydrogen needed
which in-turn creates concern about availability of
hydrogen.

» Hydrocracking: similar to high-pressure or severity
hydrotreating but results in the production of different
and more useful products.

Florida & ULSD

Most of the Florida’s diesel fuel is supplied by waterborne
transport; Florida consumes over 800,000 barrels of diesel
daily; shipment is received through the ports in Tampa, Mi-
ami/Port Everglades and Jacksonville.The Panhandle receives
diesel through waterborne transport and pipeline.

Of the two pipelines Kinder Morgan (KM) operates in Cen-
tral Florida, one is used for gasoline. The other pipeline is
used for distillates (low sulfur diesel, high sulfur diesel and
jet fuel). Currently, KM is able to downgrade all interfaces of
these fuels; interface is where fuel products come together.
However, ULSD precludes this from happening. Simplified:
the material must be sequenced into the system to protect
the fuel and the fuel’s integrity; the tanks must be in the
proper alignment or configuration for ULSD. These chal-
lenges are complex to overcome and costly to meet.

Metal Likes Sulfur, Sulfur Likes Metal

To allow for possible contamination, KM has set a standard
entry spec of 8 ppm for ULSD going through the pipeline.
Enforcement, however, is at the end of the line. If a truck picks
up a load of in-compliance ULSD and delivers it to a location
where it is dumped into a storage tank that has never been
cleaned or is not cleaned properly, the ULSD might go in as
15 ppm but come back out with higher ppm.

It is important to remember that metal likes sulfur and
sulfur likes metal, the trace-back effect comes into play--
the next thing that comes through scrubs off the sulfur and
potentially contaminates fuel supply. Many storage tanks
have 3-3%2 inches of sludge at the bottom of the tank, sludge
does not flush out. Thus, how the fuel system is changed is
an important consideration.

continued on p.7
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Florida: Approaching ANew Energy Era

ichael Ohlsen — Project Manager, Energy Efficiency
& Biomass Programs, Florida Energy Office, Florida
Department of Environmental Protection

Under the Florida Energy Office (FEO), the Energy Effi-
ciency & Biomass Programs is charged with managing a wide
range of projects from promoting solar energy efficiency
and conservation--green building practices, hydrogen as
it relates to both stationary fuel cells and transportation
fuel--to programs related to clean vehicles. In addition, du-
ties associated with emergency management particularly as
related to fuel supply coordination fall under the umbrella
of Energy Efficiency & Biomass Programs.

The FEO interfaces with several alternative fuel projects
currently underway. As an example, USDOE has allocated
a $200,000 grant to Federal Express (FEDEX).The grant is
channeled through the FEO, and the funds are designated
for the purchase of electric utility vehicles. In addition to
implementing these alternative fuel vehicles into their fleet,
FEDEX will evaluate applications for their use and identify
fleet operator preferences. An anticipated outcome of the
project is that, as present inventory needs to be replaced,
it will be replaced with like, clean fuel vehicles.

Deviating somewhat from their more routine duties, the
FEO will shift gears to help with outreach and promotional
components of an Orange County effort. Orange County
Public School District has implemented the use of biodiesel;
the FEO will work with the School District to help the fleet
staff embrace the transition to biodiesel fuel.

Biomass

Biomass is a resource mass that encompasses a whole range
of agricultural or other organic bodies; biomass resources
are those that can be used to generate energy typically
called biogas, biodiesel or ethanol. Full biomass capacity in
Florida is not presently known; the state is attempting to
get a handle on this to take advantage of what Florida has
to offer.With a robust nine month growing season, Florida
might be in a position to effectively use some of its crop
production as sources for biomass development. To meet
this goal, the state is creating an informal network for the
purpose of information sharing and exploring ways to cap-
ture more of Florida-born resources.

Emergency Management & Fuel Supply

The job of fuels coordination for hurricane and other
emergency situations falls under the FEO’s umbrella of
emergency management responsibilities. This includes pro-
viding assistance during a hurricane as well as pre-season
preparation.

6  Transit Training—Vol15.03.06
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Although there are two pipelines in Central Florida and a
cluster of refineries in South Florida, there is no pipeline
coming into the state. Florida relies on transport of oil to
the state via barges; the disadvantage - supply comes in by
sea and hurricanes come in by sea. Barges are pushed out
from port about two days prior to a hurricane making land-
fall as citizens and businesses are filling up as part of storm
preparation. Florida’s fuel supply is thus greatly reduced prior
to a storm actually making landfall. The supply is further
diminished as the available fuel resources are used before
the supply chain is fully functioning. Based on the lessons
learned during the 2004 hurricane season, the State make
sure that more fuel was imported to Florida in preparation
for the 2005 storm season.The problem of ample fuel sup-
ply has been addressed; however the problem of power at
ports is still being worked out.

Florida Energy Plan Recommendations

Less than 1% of Florida resources are used for Florida
fuel needs; the state’s annual transportation fuel needs are
staggering, averaging about 10 billion gallons. This negative
energy situation was a primary motivator in the Governor’s
issuance of an Executive Order directing DEP to come up
with a Florida Energy Plan.

The Energy Plan includes about 15 or 16 recommendations
for energy production, about 7 of which focused on trans-
portation fuels. The recommendations tend to represent
guidance or compass headings for the state; the Plan can be
viewed in its entirety at www. floridaenergy.org.

Among the recommendations: diversification of fuel supply
including being open to new pipelines and moving fuel into
and through the state by new means; encouraging networks
of fueling stations to have emergency generators ready to
fire up to keep fuel supply moving, and addressing bottle-
necks in supply that occur over the road. The bottlenecks
are created by the lack of infrastructure capacity to keep
truckers moving back and forth from the Ports to retail
delivery points in a timely and effective manner.This presents
a major emergency management problem for the state.

The Plan includes a long term, far sighted vision to embrace
state and local partnerships that will promote well designed
transit systems between existing and new developments.This
approach is one way of addressing issues of fuel conserva-
tion via local and regional planning communities and issues
related to moving people around more effectively.

Raising public awareness about alternative fuels and pro-
grams, providing grants for research and development proj-
ects leading to new energy sources,implementing alternative
fuel technologies, providing sales and corporate tax credits
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for hydrogen vehicles and infrastructure as well as for
biodiesel and ethanol were the key points of the Energy
Plan that relate to the areas of interest of this audience.
The Plan does not include mandates; the directive called
for focusing on the guiding force of market principles,
reliance on the market and no new taxes; the directive
was honored as the Plan was crafted.

The Department of Agricultural and Consumer Services
has developed Farm to Fuels, a program designed to
create incentives both financial and programmatic for
Florida’s agricultural industry. Farm to Fuels will look
at how the state can supplement Florida fuels through
biofuels and energy production levels.

Post Summit Notes:

During the 2006 Florida Legislative Session, the 2006
Florida Energy Act was passed; subsequently, the Renew-
able Fuels Grant Programs was developed to help create
interest in the production and use of renewable fuels
in Florida. To see the components of the 2006 Energy
Act and review the guidelines of the Grant Program, log
onto http://dep.state.fl.us/energy.

The Florida Department of Agriculture and Consumer
Services Farm to Fuels initiative officially kicked off in
late August 2006 during Commissioner Bronson’s Farm
to Fuels Conference held in Orlando.To find out more
about this initiative, current status and activities,log onto
http://www.doacs.state.fl.us, scroll to the bottom right cor-
ner, and click on the Farm to Fuels icon located at the
bottom of the webpage.

Engine Technologies—cont'd. from 4

bus fleets that have implemented ULSD. Prior to the dem-
onstration project, the buses had been in service for a while.
Thus far, the only major problem has been with leaking of
the lift or transfer pump.The problem has not been bad and
replacement of the gasket or o-ring has resolved the leak.
Apparently gaskets or o-rings made of certain materials
have a tendency to leak when conversions are made from
low sulfur diesel to ULSD.

There has been little difference seen in fuel economy; older
buses will have some loss of fuel economy when using fuel
designed for new equipment; however, little degradation has
been noticed in the six school bus fleets.

Increased heat does not seen to be an issue. In today’s
vehicles the exhaust temperature is already high—around
1,000—the difference with the new technology is that the
high temperatures will be used to carry out the cleaning
cycles. There has been no demonstrated difference in the
coolant temperature. There have been no additives intro-
duced into the fuel by the school fleets; lubricity has not
been a problem.

ULSD Implementation—contd. from 5

Other Cost Challenges

What else are we faced with in the world of increasing
costs of transportation fuel? MBTE has been removed as a
gasoline extender and emission reduction agent; this additive
accounts for approximately 10% of the U.S.gasoline pool.Re-
member the market principle of supply and demand.Are we
in store for yet another increase in the cost of gasoline?

Not to be outdone by gasoline, diesel fuel is causing more
than a few bumps in costs as all parts of the diesel supply
chain are faced with ULSD implementation costs — re-vamp-
ing of refineries, pipeline segregation and tank conversions.
And, yes, we all know there will be an increase in the cost of
diesel fuel, but for how much and for now long still remain
unknown.

Post Summit Update

According to at least one ULSD supplier in Florida, the
implementation of ULSD has gone smoothly. From an op-
erational standpoint, the transition was handled easily from
vessel to dock, into tanks and out to the rack.

The Florida Department of Agricultural and Consumer
Services Petroleum Inspection Bureau has seen minimal
problems related to pump labeling. From their vantage point,
the overall transition to ULSD in Florida appears to have
been without difficulty.

Transit Training—V0l15.03.06 7



The ULSD Story—cont'd. from cover

“ULSD fuel will enable the use of cleaner technology diesel
engines and vehicles, resulting in significantly improved air

quality.

Annual emission reductions will be equivalent to removing
the pollution from more than 90 percent of today’s trucks
and buses, when the current heavy-duty vehicle fleet has
been completely replaced in 2030.

EPA, the California Air Resources Board, engine manufac-
turers and others have completed tests and demonstra-
tion programs showing that using the advanced emissions
control devices enabled by the use of ULSD fuel reduces
emissions of hydro-

Sulfur Diesel (LSD) fuel, which contains a maximum of 500
ppm sulfur. Used in combination with cleaner-burning diesel
engines and vehicles, ULSD fuel will help to improve air qual-
ity by significantly reducing emissions. By December 1,2010,
all highway diesel fuel offered for sale must be ULSD fuel.

The new EPA standards require compliance from virtually
everyone using diesel fuel and vehicles. The full transition
to ULSD is complex and involves coordination at many
levels. Many public and private organizations are collaborat-
ing through the Clean Diesel Fuel Alliance to facilitate the
introduction of ULSD fuel. The U.S. Department of Energy
(DOE), the U.S. Environmental Protection Agency, engine-

vehicle and compo-

carbons and oxides

of nitrogen (precur-  |-h° What US. | California j Nent manufacturers,
sors of ozone), as Refiners & Import/produce at least 80% ULSD for on 6/01/06 all SECtOI‘S. of the
well as parti cullat o Importers highway use petroleum industry

P Import/produce at least 100% ULSD for on 6/01/10 | 6/01/06 and fuel consumers

matter to near-zero

highway use
levels.

EPA studies con- Refineries through

Downstream from | Facilities that choose to carry ULSD must meet | 9/01/06
I5 ppm sulfur specification

such as truckers are
providing compre-
hensive information

Fuel Terminals
clude that ozone

and particulate mat-
ter cause a range
of health problems,
including those re-
lated to breathing,
with children and the elderly among those most at risk. EPA
estimates that there are significant health benefits associated
with this program.

Retail Outlets

As an additional environmental benefit, ULSD fuel will en-
able diesel-powered passenger cars and light trucks to meet
the same stringent emissions standards as gasoline vehicles.
Diesel-powered vehicles tend to be more fuel efficient than
gasoline-powered vehicles.

New U.S.Environmental Protection Agency (EPA) standards
require a major reduction in the sulfur content of diesel fuels
and emission levels from diesel engines and vehicles. To meet
the EPA standards, the petroleum industry is producing Ultra
Low Sulfur Diesel (ULSD) fuel, a cleaner-burning diesel fuel
containing a maximum 15 parts-per-million (ppm) sulfur.

By June 1, 2006, 80 percent of the highway diesel fuel pro-
duced or imported will be ULSD fuel replacing most Low

All highway diesel must be ULSD

Facilities that choose to carry ULSD must meet | 10/15/06
I5 ppm sulfur specification

All highway diesel must be ULSD

and technical coor-
dination.”

“Although ULSD
fuel will be the dom-
inant highway diesel
fuel produced, EPA
does not require service stations and truck stops to sell
ULSD fuel. Therefore, it is possible that ULSD fuel might
not be available initially at every service station or truck
stop and that a diesel retailer may choose to sell Low Sulfur
Diesel fuel instead of ULSD fuel.

10/01/10 | 7/15/06

12/01/10 | 9/01/06

The industries involved in the transition are doing all they can
to minimize potential inconveniences during the conversion
to the new diesel fuel. Federal regulations require the labeling
of all diesel fuel pumps to specify the type of fuel dispensed
by each pump (except in California where all diesel fuel must
be ULSD by June 1,2006). Similar instrument panel and fuel
inlet/fill cap labeling is being mandated for 2007 and later
model year highway engines and vehicles that require ULSD
fuel. Consumers are advised to check the pump and vehicle
labels to ensure they are refueling with the proper diesel
fuel consistent with their vehicle warranties.”






