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Background

= EPA emission standards are technology
neutral

= Manufacturers are responsible for emissions
compliance

= Tier 4 Non-Road stds published in 2004

= General infrastructure message: DEF should
be “widely available and readily accessible”



http://www.epa.gov/

EPA’s Regulatory Roadmap

Tier 2 Light-Duty
final rule 1999
fully phased in 2009

Heavy-Duty Highway
& Vocational

final rule 2000

fully phased in 2010

Non-road Diesel
final rule 2004
fully phased in 2015

Ocean Going Vessels
C3 Rule Dec 2009
IMO MARPOL Annex VI
ECA Controls
- Fuel Based 2015
- SCR Catalyst Based 2016

Locomotive/Marine
final rule 2008
fully phased in 2017



http://www.epa.gov/

Additional Considerations for SCR

= Depends on the user refilling the DEF tank when
needed

— Warnings and inducements to ensure that DEF tank
refilled and that quality DEF used

= DEF Infrastructure needed so that users can find
DEF when and where they need it

— Over last few years worked with industry, CARB and
other stakeholders on a number of technical issues



http://www.epa.gov/

DEF Infrastructure Development

= SCR Stakeholder Group has played helpful role in
collaborative effort

Members include key representatives from engine/vehicle
manufacturers, DEF producers and distributors, truck stop and
other refueling operators, DEF refilling equipment makers, related
trade associations, EPA and DOE

DEF locator services
e DOE/NREL, Integer, Benecor (links on FactsAboutSCR.com)

API led development of DEF quality licensing program

General education and outreach
e Quixote Group — FactsAboutSCR.com

PEI led development of best practices for storage/dispensing


http://www.epa.gov/

Unique Aspects of Non-Road DEF
Infrastructure

= Majority don‘t refuel at truckstops or retail
locations

= Highway retail locations predicted to sell ~
40% of DEF (Tiax NR Study 7/07)

= Independent mobile fuelers (jobbers) are
primary source of fluids for many fleets

— Significant role for NR DEF expected



http://www.epa.gov/

Conclusions

= DEF needed for 2010 highway engines
appears to be available. Opportunities still
exist for growth of infrastructure.

= Tier 4i SCR equipped engines will continue to
grow in 2012.

= Infrastructure will benefit from previous 2010
highway SCR work. However, still many
opportunities for jobbers, Jubricant providers
and others to deliver DEF to non-road
locations.



http://www.epa.gov/

EPA 2010 Emissions In the
Vocational Truck Market

O
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Objectives

O

The objectives of this study were to:

Gain insights into the adoption rate of EPA 2010 emissions technologies in the
vocational truck segment

Understand how vocational trucks are currently getting diesel exhaust fluid for
trucks using Selective Catalytic Reduction (SCR) emissions technology

An online survey was distributed to vocational trucking companies using a|li

provided byHeavy Duty Truckingagazine:
Respondent companies (414) represent a total of 91,596 trucks
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vocational segments (e.g., LTL; food/grocery/beverage)

=Quixote Group Research




Work trucks (80,428 trucks in sample) Delivery trucks (11,168 trucks in sample)

Refuse Food/Grocery/Beverage
Utilities General distribution & services
Mining Less than truckload (LTL)
Construction/Road maintenance Truckload (TL)

Liquid bulk
Dry bulk
HazMat
Agriculture
Forestry
Government




Work trucks (80,428 trucks in sample) Delivery trucks (11,168 trucks in sample)

EPA 2010 adoption rate: EPA adoption rate:
33% of total trucks 7% of total trucks

% of segment trucks using: % of segment trucks using:
SCR =29% SCR =4%
Advanced EGR = 4% Advanced EGR = 3%

DEF consumption: DEF consumption:
99% using jugs 25%using jugs
21% using drumer totes 83%usingdrums or totes
54 gallons = average estimated gallons of DEF 325gallons = average estimated gallons of
per truck per year DEF per truck per year
$5.04 = average price paid $2.96= average pricpeaid




Primary Fueling Method

O

Primary Method Used to Fuel Trucks
m % of work trucks (n=80,428) m % of delivery trucks (n=11,168)

On-site fuel tanks
19.4%

Service stations/truck stops_... 68.7%
. 0

Automated refueling stations;

Mobile refueling services

=Quixote Group Research

94.5%




Work Trucks

Delivery Trucks

% of SCR work trucks (n=23,127)

1 or 2.5 gal. jugs 98.7%
Drums or totes 20.5%
Mini-bulk dispenser 19.6%

In-ground DEF tank 0.0%

% of SCR trucks (n=432)

Drums or totes 82.6%
Mini-bulk dispenser 33.3%
1 or 2.5 gal. jugs 24.5%

In-ground DEF tank 0.0%

Although service stations/truck stops are used as the
primary source for fuel, majority of trucks get DEF
on-site (94%)



Work Trucks
O

VOCATIONS INCLUDE:
CONSTRUCTION/ROAD MAINTENANCE
REFUSE & RECYCLING
UTILITIES
FORESTRY

MINING
AGRICULTURE
LIQUID AND DRY BULK

=Quixote Group Research




Summary: Work Trucks

O
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Total # of companies reporting 312

Total # of trucks in operation within these companies 80,428
EMISSIONS TECHNOLOGY SCR EGR
# of companies operatingt least one truck using EPA 2010 technology 23.7% 13.5%
Total # of trucks with EPA 2010 technology 23,163 2,974
EPA 2010 as % of all trucks in the sample 28.8% 3.7%

32.5% of all trucks in these vocations are using one of the EPA 2010 emissions
technologies

There are 8X as many SCR trucks in operation within these severe duty companie
there are advanced EGR trucks

=Quixote Group Research




% of Segment Trucks Using EPA 2010 Emissio

O

% with EGR m % with SCR

4.4%
Refuse ‘— 78.9%

Utilities 0% 18.9%
MINING 5.6% 14.5%
Construction - 3.1% 15.2%
Liquid bUIK ey 13,406
HazMat o.()%; 14.3% — 9.0% are using SCR while 3.4% are using advanced EGR

Other . 0.8%

Agriculture W 16%

Forestry ! 350

Government F”%

=Quixote Group Research




Delivery

O

VOCATIONS INCLUDE:
FOOD/GROCERY/BEVERAGE
GENERAL DISTRIBUTION/SERVICES
LESS THAN TRUCKLOAD (LTL)

TRUCKLOAD (TL)

NOTE:
FOOD/GROCERY/BEVERAGE/GENERAL DIST. = 68%
TL/LTL = 32%

=Quixote Group Research




Summary: Delivery Vocational Segments

O
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Total # of companies reporting 102

Total # of trucks in operation within these companies 11,168
EMISSIONS TECHNOLOGY SCR EGR
# of companies operatingt least one truck using EPA 2010 technology 26.5% 18.2%
Total # of trucks with EPA 2010 technology 458 356
EPA 2010 as % of all trucks in the sample 4.1% 3.2%

Although the % of deliveryuck vocational companies using at least one SCR truck Is
similar to work truck companies (26.5% versus 23.7%), the penetration of SCR truc

in the delivery segment is much lower at 4.1% compared to 28.8% for the work truck
segment

J

=Quixote Group Research




% of Segment Trucks Using EPA 2010 Emissio

O

m % with EGR m % with SCR

o 0.2%
General distribution
13.3%

8.6%

6.0%

3.0%
Food/Grocery/Beverage

=Quixote Group Research




Diesel Exhaust Fluid
Site Considerations

Chad Johnson
Gilbarco Veedepot




Truck Manufacturers Have Adopted
Selective Catalytic Reduction Technolo

Majority of companies (85% market share) developed DEF / SCR so

wMEEg
e Johnson Matthey @
| E==4 © BOSCH -

EITHLEC
DAIMLER TENNECO

(& EMCON Technologies

Why have the majority chosen SCR?

Proven technology / Meets the EPA 2010 regulation / Improved fue
economy / Less maintenance required



DEF Site Consideration

POS System
Tank Gauges / Tanks
STPs

Fuel Dispensers
Payment systems



North Ameri ca 1 s f
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Site ConsideratiodPlumbing / Tanks

Above Ground




Site Consideratiot Forecourt space Is limited




Site Consideration€Commercial

| l‘l ”
[ m Location of dispenser
- Will determine the model needed

‘\‘ "A|

=4

Heating not required i r,

»
»



DEF Dispenser Requirements

Forecourt control Heated cabinet

Integration

Installation flexibility

ISO compatible materi

L Entore'S[)E; ]

Integrate on existin
forecourt



Market Opportunity Now

> Truck fleet at oldest in 30 years
> Qver 75% of trucks will need DEF by 201
> Jugs and funnels are messy and inconvenient for drivers

>0Destinationd sites are alre



- Kent Robinson, Director Fleet Products




Time to Consider DEF Bulk Dispensing

Wayne

& GE Energy Business

COMPANY CONFIDENTIAL

Recent Interviews

Site Owner:

AnWe have empty DE
everywhere. They have become a
real nui sance. O

Truck Driver:

A | never use | ugs
hassle. | always coordinate my
fueling so | can fill up my DEF
tanks from a bul k



DEF Bulk Dispensing Checklist

DEF Bulk Dispensing Considerations
R Match the Application
R Verify Dispenser location
R Fit the Space
R Check the Climate
R Plan for Tomorrow

& GE Energy Business



Match the Application

4 Fleet
e Compatible fleet system interfaces?

* W&M application?
* How many transactions per day?

Retail P
* W&M sealable?

« Compatible in-dispenser payment Lt
terminal?

» Matching payment & dispenser
communication interfaces?

Wayne

& 5E Energy Business COMPANY CONFIDENTIAL



Verify Dispenser Location

Maintenance Accessp
» Allow access for maintenance

Tank against hose module blocked hose
maintenance. Fortunately, the module on
this model is reversible so it could be
moved to the other side

Wayne

& GE Energy Business

dUser Convenience
* Know position of DEF tank
» Avoid excessive hose reach

* Do not disrupt traffic
patterns

This bus depot layout is great for
trucks, but bus DEF tanks are on
opposite ends creating excessive
hose reach

COMPANY CONFIDENTIAL



Fit the Space

* Fuel islands within narrow canopy supports * New Trend: Combination diesel DEF
do not always have space for two — two products in slightly more space
dispens « New or retrofit?

Standalone vs. Combination ; |
Factors TRl

* Space
» Simultaneous fueling or sequential

» Differentiating products to avoid
mistakes

Wayne

& GE Energy Business

Wayne HS4/Vista 1+1 DEF Dispenser

COMPANY CONFIDENTIAL



Check the Climate

FACT #1: DEF freezes at 12p

* Expands 7% - potential hydraulic
component/piping damage

* Drives need for special hose and nozzl¢
cabinets & heating

DEF < 12F - Crystallizing DEF @ 7F - Solid

4 FACT #2: Not all regions see temperatures <
12F

* New trend — customers looking for warm climate units
* No special hose handling cabinets

 Less equipment = more economical — can be 40% less
$

Wayne D4/Vista Warm
Climate DEF Dispenser —
Retail or Fleet

Wayne

# GE Energy Business COMPANY CONFIDENTIAL



Plan for Tomorrow

* Size for Tomorrow
» First adopters are already upgrading to larger equipment
* Piping
* Allow for future piping to every fuel island
o If piping underground do not pipe to the diesel sump
» Storage
* Allow for delivery lead times
 Calculate impact of freight costs
» Check with your local AHJ before installation

T

Wayne

& GE Energy Business

COMPANY CONFIDENTIAL




Range Anxiety

!' » Extra DEF Jugs

MC 4354
USDOT 43840
VIN N53139
GVw 80,000

Photo: A. Smith, Brenntag

Wayne

& GE Energy Business



Distribution System Update for-DEF

PuMansfield

Fuels. Simplified.

Douglas S. Haugh



Now that we arepastintroduction of
product the bigquestion 1S how:-fast.demand
will grow for bulk vs package-distribution.

100%

Will be an evolution based on

80% demand growth over time.

Package

4

Totes

60%

40% -

Mini-bulk

4

Bulk
20% -

@ Delivery 39 mnﬂva‘n_sfiglg

Fuels, Simplified



Underground: Storage with/MultLane
dispensing-becoming-maere-common

Mansfield

Simplified

ONE Photos courtesy of Warren Oil Company, Chicago, [



Off road - Lt’ {icldser thanyou think

 When should PEI members expect sales to non-road
customers to begin in earnest, and how should they

develop their storage and dispensing strategy? - NOW

* We (and others) are already supplying volumes of test products to
OEM’ s, Rai | Road operators, Mar i ne
sectors.

» Collaboration with each sector on size of onboard storage tanks for

DEF, expected treat rates, and expected roll out of new engines is key
at this point.

 We must know range and refill expectations in order to optimize supply,
storage, distribution, and dispensing.

 |f you are and OEM in this room please tell us as early as you can!

U BRErery T onstie



Quality Controlithrough:torEndUseris-a
primary designrrequirement,of 'the

distribution system
D= ) pmg > -

Install Fill Transport Dispense Refill

REUSABLE & REFILLABLE ON-SITE REFILLING

Closed, Sealed & Secured.

FILL -+ TRANSPORT -~ DISPENSE

® Deliv 42
onE Y

« Experiencein

Europe over past 5
years shows most
contamination
occurs on the truck
shop floor from
improperly sealed
dispensing
systems.

e Qur Airl closed

dispensing system
assures quality to
the point of use.

y Wil 1211\



Applying lzessons-Learned

 What lessons from the roll-out of the
on-highway DEF infrastructure can
be learned and applied to off road
markets?

 Difference is customer storage and
dispensing.

e —

Supply — The same

< -t

o —_— Customer Storage
Distribution — Similar & Dispensing

ODelivery MMansfield
Fuel

ONE s, Simplified



Dedicateddelivery vehiclesrensure
guality and scalable!distribution
capacity.

@ Delivery 44 m Mansfleld



e e QaQancikd s@Sndivi dz
be educating-dealers

«Suppliers and Distributors will be focused on customer engagement and
Qwﬁ,@?ﬂ throughout this year with some small amounts of early amr\nansﬁeld
défmand. |

Fugls, Simplified



Somecddistributtonwill be different than
On-Road

* Many sectors such as
Construction will require on site
service vehicles be outfitted for
direct delivery of DEF

« Combination trucks capable of
delivering fuel and DEF directly
to equipment on job sites will
be required.

® Delivery mmgns_fie}q

ONE



Servicing-construction andoff-road
accountswwillrrequire-new: solutions

 These trailers have
been traditionally 100 Gallon DEF System 60 Gallon DEF System
used to haul fuels
and service related
tools to the jobsite to
keep equipment up
and running.

e The DEF reservoirs

i 1 100 gallontank mounted betweenthe 60 gallontank mounted above the
are avallable In 990 fronttoolbox and dieselfueltank DEF- fronttoolbox and dieselfueltank DEF-
and 750 ga”On fuel Ready pumping system housed in Ready pumping system housed in the

; : the fronttoolbox. front toolbox.
trallers In 100 or 60 Non-corrosivestainless steel tank and Non-corrosivestainless steel tank and
g al |O N tan kS pumping system designed specifically pumping system designed specifically

i for DEF. for DEF.

respectively. 2

©pelivery Ny Vanstield



SCR and The Road From

2010 To 2014

Questions?



http://www.epa.gov/

