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Presenter
Presentation Notes
This is our agenda for today’s webinar: 
I’ll give a quick AFDC Overview covering the purpose and background behind the AFDC
Then I’ll give a high-level tour of the AFDC, with some detail on a few of the tools. 
The “More Later” bubbles during the AFDC Tour indicate that we’ll be covering the tool further in the AFDC in Action section.
Then I’ll turn it over to Rebecca to show you the AFDC in Action. 
Lastly, we’ll turn to some questions from the audience. Throughout the presentation, I encourage you to think about ways that you can use the AFDC in your day-to-day because we’ll also pose that question to you. 
Throughout the webinar, we’ll use screenshots, but want to make sure you understand some of the navigation around the AFDC. You can see where we’re going next (and how to navigate there) from the yellow arrows.
You’ll also see green boxes with web links on each slide.
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Presentation Notes
Diving right in… if you take one thing away from this presentation, let it be this link: afdc.energy.gov. That’s where you can find all of the great information, tools, and other resources we’re going to discuss today. I encourage you to check it out for yourselves.
To provide some quick background on the AFDC:
The role of the tool is The U.S. Department of Energy’s information source for alternative fuels, advanced vehicles, and other fuel-saving measures. The AFDC launched in 1991 in response to mandates in the Alternative Motor Fuels Act of 1988 and the Clean Air Act Amendments of 1990.
The key audience is Fleets and other transportation decision makers.  I’ll jump more into the various AFDC users later.
The reach of the AFDC is extensive. Specifically, the website sees over 1.5 million annual. 
As far as maintenance, NREL reviews and updates content and data on an ad hoc basis and at least once annually. For more information on maintenance for individual tools and resources within the AFDC, look for About the Data links on each page. For instance, we get a lot of questions about the Station Locator data collection process. The About the Data page for that tool explains that we contact each station once a year, but the tool automatically updates networked EVSE once a day, and so on. 
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Presentation Notes
The following groups use the AFDC:
Fleet managers
Transportation planners (in a broad sense), including municipal officials 
Fuel providers, which includes:
Utilities 
Clean Cities coalitions; Rebecca will talk about the AFDC from the coalition perspective later
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Presentation Notes
At a high level, the AFDC provides information about alternative fuel, vehicles, and stations, as well as fuel conservation. It also provides data on laws and incentives related to alternative fuels; interactive calculators and other tools; and databases of maps, graphs, and charts, case studies, and publications. And really, I think you’ll find that the AFDC has so much more!  
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This is the AFDC home page. 
The first thing I’ll draw your attention to is the bar across the top, which you can use to navigate to almost everything on the site. My tour will consistently come back to this bar (working left to right) for navigation.
The Fuels & Vehicles pumps you  see here will lead you to general (and specific) information about each of the EPAct-approved alternative fuels
Underneath that is a rotating box of stories and new information on the AFDC
On the right are some key resources, including Information by state, Maps & Data, and Tools, which I’ll talk about later; and information by fleet application, which Rebecca will touch on.
Lastly, I wanted to draw your attention to the Search box where you can search for various information
From here, we’ll visit the page all the way to the left on the toolbar “Fuels & Vehicles”
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This is the Fuels & Vehicles page.
At the top you’ll see the different fuel types, as well as a brief description of the fuel and a link to both the fuel information in green and the associated vehicle information in black.
Underneath that is a link to information on emerging fuels, which may not be considered alternative fuels under EPAct, but are in development or coming to market. We won’t go into detail on the Emerging Fuels today, but the fuels covered there are: biobutanol, dimethyl ether, methanol, and renewable hydrocarbon biofuels (e.g., renewable diesel). 
Underneath that are some links to relevant tools and resources. We’ll talk about Tools and Fuel Prices later, but I wanted to draw your attention to the Conversions information. Visit that page for information about regulations and guidance around vehicle conversions.
Next, I’ll show you one of the fuel pages – Electricity.
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This is just one example of a Fuel page. Rebecca will talk more about what you can find on these fuel-specific pages in a bit, and I’ll bring you to the Vehicles sub-page in a bit… but I wanted to draw attention to the Fuel Prices page, which I mentioned before.
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This is where you can find information on alternative and conventional fuel prices over time.
Clean Cities coalitions collect information on alternative fuel (and conventional) prices on a quarterly basis, and they are published in the Alternative Fuel Price Report.
This page provides a graph of prices over time for the various fuels, the current prices (based on the last quarterly data collection), and links to the full Price Report. 
From here, we’re going to go back to the Electricity fuel page and visit the Electricity Vehicles subpage. 
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Here’s the Electric Drive Vehicle page. Since electric drive vehicles are a large and diverse category, you can see that the Electricity page breaks them up into HEVs, PHEVs, and EVs. 
Underneath, you can find some information specific to electric drive vehicles, including incentives and community readiness information
On the left, there’s a summary of the information linked from this page that’s specific to electric vehicles.
On the right, I want to draw your attention to some related links. This right-hand column is available on several AFDC pages, and you just have to select the + next to each option to expand the list. For example, here we have Case Studies expanded and there are links to various electric vehicle case studies. This is just a navigation feature that brings you to some relevant content from tools we’ll discuss later.
Next, I’ll show you a tool that’s specific to Electricity, under the Emissions page in the left menu
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This tool was developed as questions started to arise about the lifecycle emissions benefits of electric drive vehicles, specifically GHG emissions. We all know that EVs and PHEVs operating on electricity don’t produce emissions, but what emissions are made from the production of electricity from coal, natural gas, renewables, and so on. Specifically, this page defaults to national averages of electricity sources and the resulting annual emissions per vehicle, based on a variety of assumptions (which you can find in the orange button). 
You can also select your state to see results with the actual “grid mix” in your state. 
The data is from EIA’s Electricity Net Generation and Argonne’s GREET tool.
Next, we’re going to move over to the next item on the top AFDC toolbar, Conserve Fuel 
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This page covers various technologies and strategies for conserving fuel, which don’t necessarily involve alternative fuels (but could be used in combination). Specifically:
The Idle Reduction page details technologies (e.g., TSE) as well as strategies (e.g., modifying driver behavior) for idle reduction. It is broken out by vehicle size and type as appropriate (e.g., school bus). It also has links to the IdleBox Toolkit we’ll discuss later.
Parts and Equipment talks about things like low-rolling resistance tires and aerodynamic designs
Vehicle Maintenance covers the importance of monitoring tire inflation, oil changes, etc.
Driver Behavior provides strategies for fleet managers and other drivers (e.g., trainings, incentives, combining trips)
Fleet Rightsizing discusses methods for fleet managers to identify underused vehicles and make smart vehicle purchasing choices
System Efficiency is where you’ll start to see more information about the energy efficient mobility, including ridesharing, multi-modal transit, etc. It also covers telework options for companies. 
Next, we’ll visit the most popular tool on the AFDC, the Station Locator. 
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This is the Station Locator, which sees 5.5 million searches per year. Rebecca will cover this tool later, but I wanted to point out a few functionalities:
On the main tab, This tool allows users to search by location and specify the fuel of interest
You can also specify whether you want to include the U.S. and Canada or just one
You can Map a Route from one location to another. Also of note, related to this, NREL recently developed a new corridor functionality, specifically for state DOTs and MPOs looking to designate corridors with FHWA through the most recent request for nominations. It provides a download of stations by state and fuel type with filters applied to meet the FHWA criteria for designating corridors. It also includes shapefile downloads so people can visualize the data in their own GIS software. It also includes links to a prototype mapping tool so people can explore potential corridors and see areas with enough stations to nominate new corridors or where a single station would lead to an extension of an existing corridor or a new corridor. NREL is planning to build a more robust mapping tool later this year.
There are sister apps, both for iPhone and Android, as well as a Submit a Station button at the bottom. ICF maintains the AFDC, so you can always email us with station updates and questions; email address at the end of the presentation.
I also want to draw your attention to the Advanced Filters, which allow you to search for private and planned stations and narrow your search by specific station attributes (e.g., payment types).
Next, we’ll visit the Laws and Incentives tool. 



https://www.afdc.energy.gov/stations/#/find/nearest
http://www.afdc.energy.gov/corridors

’ U8, DEFARTMEMT OF Energy Efficiency & EERE Home | Programs & Offices | Consumer Informatio

EHERGY Renewable Energy

Search the AFDC

Alternative Fuels Data Center e

FUELS & CONSERVE LOCATE LAWS & o
VEHICLES FUEL STATIONS INCENTIVES

EERE » AFDC » Laws & Incentives (e Printsble “ersion B3 shar:
Search Federal and State Laws and Incentives — What's New
Federal

Find federal and state laws and incentives for alternative fuels and vehicles, air quality, fuel

State efficiency_sndsirbanspasation-related topics. Recent State Updates

Local Examples Recent Federal Actions

Summary Tables Federal State
laws and incentives laws and incentives + Maps & Data

+ Case Studies

+ Publications

Search All Laws and Incentives

. + Tools
Use an advanced or kevword search to find a specific federal or state law or

Incentve

View laws and incenfivascastad b tachaaloavifuel jncentive, regulation, or

-
ST

—
DT.F? View Tamessaflawe and Incantiv-og
—
.

.
Reauntayl eaislation
I I I I Read selected leqiclation cvmmarics abaut alternative transportation
recnnologies.
e

=\, Fina towarntae and Incantivac

centives from local governments. M o re Late r !

https://www.afdc.energy.gov/laws



Presenter
Presentation Notes
Again, Rebecca will cover this tool later, but at a high level, this tool provides:
A list of federal laws, incentives, and programs, we as well as recent federal regulatory actions
Lists by state of laws, incentives, and programs
A search tool that allows to you look for laws and incentives by jurisdiction, technology/fuel, incentive/law type, and user (affected party), as well as a free form search
Tables that summarize laws and incentives according to the same categories
Summaries of key federal legislation, including those that prompted the AFDC
Examples of local laws and incentives.
Also check out the Technology Bulletins in the Publications for trend information related to L&I, including annual summaries of trends
Next we’ll move over to the Maps & Data tool
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ell as query and download biofuels and feedstock data. The

htt PS ://WWW.afd c.ene rgv.gOV/d ata/ rastructure for traditional and bioenergy power, fuels, and

............................ v 10T @ given area. BioFuels Atlas was developed by the National
L ¥ | abaratory with fiindina from the NOE Bicnmase Prooram
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Presentation Notes
This tool compiles over 100 maps, charts, graphs, infographics, and other information related to alternative fuels. The data comes from a variety of sources, including government and vetted industry organizations. And some of the information is analysis of data maintained through the AFDC.
It is broken down by topic areas. We’ll take a look at some examples from the Fueling Infrastructure/Alternative Fueling Stations category. 


https://www.afdc.energy.gov/data/

Q Natural Gas Fueling Stations by State

_U

s

=
x

+ Share/ Embed

Source: AFDC Alterntative Fueling Station Locator Data

Several regions in the United States have fueling stations that provide compressed natural gas (CNG). Roll
public CNG stations. To map CNG stations near a specific address or city, use the Alternative Fueling Static
alternative fuels are updated using an established data collection schedule on an ongoing basis.
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U.S. Alternative Fueling Stations by Fuel Type Print  Download

60,000

Electric*
Propane
Methanol (M85)
LNG

50,000
40,000 Hydrogen
Biodiesel™
CNG
30,000 N B E85
20,000 EEEEE
10,000 -
nll
i

1992 1996 2000 2004 2
Last updated: Seprember 2016
Printed on: September 13

R R VECNRCNECY]
ENEEEETHE

Number of Stations

o
2012 2016

=
=
=)

Source: Alternative Fuels Data Center (AFDC), either directly (www.afdc energy.govifuels/stations counts.html) or from historical Transporiation Energy Data Books
(www.osti.gov/bridge/basicsearch.jsp)

Notes: Data snapshofs for each year are based on the federal fiscal year and taken as close to September 30th of the indicated year as possible. All attempts were made to
space data samples out one year. However, this was not always possible due to when the TEDB samples were taken. This caused the largest disturbance in 2004, when the
sample was taken only five months after the 2003 sample. Therefore, data trends are understated befween 2003 and 2004. See Refuel Stations by State for exact sampling
dates.

Station counts include both public and private stations

* Starting in 2011, electric charge equipment was counted by the plug rather than by the geographical location. This is different than other fuels, which only count the
geographical location regardless of how many dispensers or nozzles are on site

=* Stations selling low-leve! biodiesel blends (less than B20) are included in the station listing only for the years 2005-2007

*** Total is the total number of fuel types sold at stations. Stations are counted once for each type of fuel sold

This chart shows the trend of U.S. altenative fueling stations by fuel type from 1992 to 2016. Propane stations were the most numerous until 2011,
when they were surpassed by electric vehicle supply equipment (EVSE), or charging units. The growth in EVSE units accelerated starting in 2011,
following the 2010 increase of plug-in electric vehicles offered by major automakers. 2016 experienced the largest growth for EVSE in order to
support the growing electric vehicle population. As the population of electric vehicles continues to increase, the demand to support with EVSE
growth should do the same. The number of E85 stations has been increasing steadily since 2004, as the number of flex-fuel vehicles available from
major manufacturers has increased. The number of CNG stations decreased between 1996 and 2007 (despite the increase in CNG sales during
this time) largely because the average station size was increasing. The number of CNG stations then increased 2.4X between 2007 and 2016.

X

+ Share/ Embed
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Presentation Notes
These are just some examples of graphs and maps you’ll find on the Maps & Data page – a heat map of sorts on the number of natural gas fueling stations, and a graph of the number of stations added to the Station Locator (all fuel types) over time. Many of the charts and graphs have interactive capabilities like this one to check and uncheck fuels of interest.
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Case Studies

Find case studies and success stories about alernative transporiation technologies and aliernative fuels.

Case Studies

EERE Home | Programs & Offices | Consumer Information

Publications Tools

Natural Gas Stations Abound on
Oklahoma's Interstate Highway
System

Drivers of compressed natural gas (CNG) vehicles
along Oklahoma's interstate highways don't need to

wormy about finding a place to fill up—the state now
has public CNG stations located every 100 miles.

Leam More

Categgw

with Matural Gas

[T E— A0 AF N

S .

Easter Seals: Supporting the Mission and Saving Money

Search Results | 293 case studies

Choose one or more items from the following categories.

9 g Aug. 13, 2018 Republic Services Reduces Waste with CNG Vehicles Web Story
FuellTechnology Applications July 23,2013 | Smithtown Selects CNG to Cut Refuse Collection Costs | Web Story
Al Fuels 20 All Appiications ) i v
[ Biodiessl B Long-Haul Trucking July 23, 2018 Rolling Down the Arizona EV Highway Web Story
) Ethanol [ Refuse Collection July 23, 2018 Fropane Mowers Help National Park Cut Emissions ‘Web Story
I Rydrogen [ Taxi Services July 12, 2012 | Santa Fe Metro Fleet Runs on Natural Gas Web Story
- Propane - Arpart July 11, 2018 Ryder & Natural Gas Vehicle Maint: Facili ‘Web Ston,
[ Natural Gas O Delivery Services uly 11, yder Opens Natural Gas Vehicle Maintenance Facility el ry
[ All-Electric [ Law Enforcement July 11, 2018 Liquefied Matural Gas Allows for Cleaner Refuse ‘Web Story
0 Hybrid Electric O Park Services Collection In Sacramento
) Plug-In Hybrid Electric ) Public Transit June 27, 2018 | Home Improvement Retailer Offers Propane Fueling ‘Web Story
I Fuel Economy Improvements 1 School Transportation May 29, 2018 | Electric Refrigeration Translates Fuel Burn into Savings
) 1dle Reduction ) Shuttle Services for Nonprofit

More Later!

Bt
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The next tool is the Case Studies database. This is another the Rebecca will cover. The case study database includes nearly 300 written and video case studies. 
Next, we’ll visit the Publications search

https://www.afdc.energy.gov/case

_ EERE Home | Programs & Offices | Consumer Information
’ US DEPFARTMENT Fr-“-_!rg}. Fﬁ'“-_:_i-_”-.ll.. P w

oF
ENERGY Renewable En n:.-r:;-,

Alternative Fuels Data Center

FUELS & CONSERVE LOCATE LAWS & - S
VEHICLES FUEL STATIONS INCENTIVES Maps= & Data Case Studies Publications Tools About Home
EERE » AFDC » Publications @ Printable Wersion ﬂ Share
Publications — Latest Additions

Find publications about alternative transportation, including alternative fuels, advanced vehicles, and regulated fleets.

Report, April 2018

Using Recent Land Use Changes to

Validate Land Use Change Models

i Clean Cities Alternative Fuel Price

Choose one or mare categories o search.

&ll Latest Additions

Biodiesel All-Electric Vehicles Fuel Economy

Electricity Plug-in Hybrid Electric Vehicles ldle Reduction + Technology Bulletins
Ethanal Hybrid Electric Vehicles Vehicle Conversions

Hydrogen Flex Fuel%ehicles + Newsletters

MNatural Gas Fuel Cell Vehicles

Fropane Matural Gas Vehicles

MMethanaol Fropana Vehicles

Diesel Vehicles SEARCH

Fuels & Vehicles Conserve Fuel Locate Stations Laws & Incentives Data & Tools About
Biodiesel ldle Reduction Search by Location Search Widgets Froject Assistance
Electricity Paris & Equipment Map a Route Federal Diata Downloads

Ethanal Maintenance State APls M 0 re Late r !

https://www.afdc.energy.gov/publications/ =~ ="
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This is the Publications search page, with over 350 publications from government and industry organizations. Rebecca will talk more about the search functionality later.
Next, we’ll move over to the Tools page, which is another great bookmark.

https://www.afdc.energy.gov/publications/

Tools

The Alternative Fu
tranzportation deci

Vehicle Cost Calculator

for most vehicle models. g mobile

reduce emissions.

CHNG VICE Model 2.0

Ewvaluate ROl and payback period faor
natural gas vehicles and infrastructure.

AFLEET Tool

Calculate a flest's petroleum use, cost of
ownership, and emissions.

JOBS Model

Eztimate economic impacts of natural gas,
hydrogen, or fuel cell infrastructure.

GREET Fleet Footprint Calculator

Calculate your fleet's pefroleum use and
emissions footprint.

e emiszions of alternative fusl
seavy-duty vehicles.

EVI-Pro Lite

Estimate how much slectric vehicls
charging a city or state might need.

PEV Rea ecard

MG

armval of plug-in electric vehicles.

Compare cost of cwnership and emissions

Create a plan for your fleet to save fuel and

Assess your community's readiness for the

Center offers a large ceollection of helpful tocls. These calculators, interactive maps. and data searches can assist fleets, fuel providers, and other
ers in their efforts to advance alternative fuels and energy-efficient vehicle technologies.

G:ﬁ Interactive Maps

Alternative Fueling_Station Locator Vehicle Search

Locate alternative fueling stations and get
mapg and driving directions. ﬁ mobile

Compare all claszes of altern
vehicles, electric vehicles, ani

TransAtlas Incentives Search

Analyze vehicle densities and locations of
fueling stations and production facilities.

laws and incentives related to
fuels and advanced vehicles.

BioFuels Atlas Fuel Properties Compariscn

Compare feedstocks and analyze biofuel
production by location.

Compare alternative fuel properties and
characteristics.

Truck Stop Electrification Sites

Locate truck stops with elecirification sites
fo reduce the need for idling.

el efficiency, costs, carbon
snd emizsions. [ mobile

Coalition Locations State Information

Find =tate information about alternative
fuels and advanced vehicles.

Find Clean Cities coalitions and contact
infermation for coordinataors.

® 0 € K
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The Tools page is a comprehensive list of the tools available from the AFDC – many of which we already covered, as well as other Vehicle Technologies-related resources from other national laboratories and agencies. 
In the next few slides, I’ll talk about some tools that we have not yet covered, specifically the Vehicle Cost Calculator, EVI-Pro Lite, Fuel Properties Comparison, and State information. Rebecca will touch on the Vehicle Search. 

https://www.afdc.energy.gov/tools

EERE Home | Programs & Offices | Consumer Information

’ U.8. DEPARTMENT OF En(‘,rg? Eﬁiciunc}r &

ENERGY | renewavie Energy

Search the AFDC

Alternative Fuels Data Center - e

FUELS & CONSERVE LOCATE LAWS &

VEHICLES FUEL STATIONS INCENTIVES Maps & Data Case Studies Publications Tools About Home

EERE » AFDC = Tools @ Printable Wersion ﬂ Share

Vehicle Cost Calculator

This tool uses basic information about your driving habits to calculate total cost of ownership and emissions for makes
and models of most vehicles, including alternative fuel and advanced technology vehicles. Also see the cost calculator ASSUMFTIONS

widgets.

Choose vehicles to compare

Select up to rinkt i compare from the makes and models 2co=te your own custom vehicle.

>
2048 v Make v Model v ADD ==

-
wazate Customn Vehicle

L

Tell us how you use your car

Because vehicle efficiencies vary depending cn how you use your car, this information allows the tool to more accurately calculate fuel usage.

Normal Daily Use @ Other Trips @

Aygrage daily driving distance | 34 miles Annual mileage | 3596 miles

o

Days per week Percent highway | 80
Weeks per year 43

Percent highway | 45

Annual Driving Distance 11926 miles
City Distance 5301 miles

https://www.afdc.energy.gov/calc/
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First up is the Vehicle Cost Calculator. This tool for fleets and consumers allows users to compare the cost of ownership of various light-duty models. It is pre-populated with data from FE.gov on a variety of models. 
You can also create a custom vehicle if you don’t see your model in the list, would like to change up any of the defaults, or are looking at a conversion. 
For all vehicle inputs, users can enter their own use patterns and then get results. 

https://www.afdc.energy.gov/calc/

Results

Vehicle
2017 Chevrolet Bolt EV

2017 Chevrolet Cruze Gasoline

F1400007

F127000

F114000

F101000+

F28000

F75000

FE2000

F48000

F36000

F23000

Annual
Annual Electricity
Fuel Use p Use @
0 gal 14,937 kWh
1,545 gal 0 kWh

Annual
Fuel/lElec
Cost @

52,526
54,126

Annual
Operating
Cost @
36,599

$8,572
[ Graph

Cost Per
Mile @

$0.13
0.16

Cumulative Cost of Ownership by Year (Dollars)

B 2017 Chevrolet Bolt EV ] 2017 Chevrolet Cruze Gasoline

Annual
Emissions
(Ibs CO2) @

13,827
37,01
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Presentation Notes
This is just an example of a comparison between a Chevrolet Bolt and Chevrolet Cruze. As you can see, the inputs here show that the payback period is about 9 years. However, that’s without the EV federal tax credit (or any other incentives) incorporated.
This is a fairly straightforward tool to help make decisions. The AFDC certainly has more robust tools available if you wish to manipulate assumptions, look at a large fleet, or consider other vehicle types. 
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EERE » AFDC = Tools (S Frintsble Version Shars

33

Electric Vehicle Infrastructure Projection Tool (EVI-Pro) Lite

This tool provides a simple way to estimate how much electric vehicle charging you might need at a city- and state-level.

How Much Electric Vehicle Charging Do | Need in My Area?

Estimate for a
City/Urban Area
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The next tool is EVI-Pro Lite. This tool was recently released by NREL as a publicly available offshoot of a more robust model. 
It allows users to estimate how many PEV chargers will be necessary at the state or city/urban area based on the number of projected PEVs.

https://www.afdc.energy.gov/evi-pro-lite

Electric Vehicle Infrastructure Projection Tool (EVI-Pro) Lite

This tool provides a simple way to estimate how much electric vehicle charging you might need at a city- and state-level.

e o o o S &>

State City/Area Vehicles Results e —

/ Change Assumptions \

Plug-indclectric Vehicles (as of 2016): 4,800

Ligh® Duty Vehicles (as of 2016): 2,387,400

Nrmber of vehicles to support |1 0,000

28 Workplace Level 2 Charging Plugs

1 76 Public Level 2 Charging Plugs

There are currently 588 plugs with an average of 2.6 plugs per
J charging station per the Department of Energy’s Alternative Fuels

‘ ‘ Data Center Station [ ocator. . A
| 50-mile electric range

Vehicle Mix Plug-in Hybrids
20-mile electric range

Plug-in Hybrids

33 Public DC Fast Charging Plugs (o0t erente e
There are currently 51 plugs with an average of 2.5 plugs per
charging station per the Department of Energy’s Alternative Fue'
Data Center Station Locator.

All-Electric Vehicles
250-mile electric range

Total 100%

All-Electric Vehicles

How much support do you want to provide for plug-in
hybrid electric vehicles (PHEVs)?

Planners may want to prioritize installation of fast charging infrastructure Full Support

above Level 2 charging. () Most PHEV drivers wouldn't need fo use gasoline on
a8 typical day.

Build DC Fast First: Establishing fast charging networks that enable long- @ Partial Support

distance travel, serve as charging safety nets, and provide charging for drivers Calculate using half of full support assumpiion.

without home charging is critical to support all-electric vehicles that have no
ather alternative for quickly extending their driving range.

a Do not count PHEVs in charging demand
estimates.

Percent of drivers with
L]
access tv home charging /

L

. —

..>nming from plug-in hybrid electric vehicles .
ability to use gasoline a = el 1aIng driving range.

4 r
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These are just some example results for the Denver area of Colorado with all of the defaults selected and the goal of 10,000 PEVs. 
You can see the results, including the number of workplace charging and public plugs (Level 2 and DC fast) necessary. It also allows the user to adjust some of the tool’s assumptions, including the vehicle mix, how much “support” you would provide to ensure PHEV drivers wouldn’t have to use gas, and percentage of drivers with home chargers.
The tool also gives some useful background information on next steps. 
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Select Fuels

All Fuels

Gasoline/E10

Low Sulfur Diesel

Biodiesel

Compressed Natural Gas (CNG)
Electricity

Ethanol/E100

Hydrogen

Liguefied Matural Gas (LNG)
Propane (LPG)

Methanol
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INCENTIVES

o
g
o

EERE Home | Programs & Offices | Consumer Information

Search the AFDC

Maps & Data Case Studies Publications Tools About Home

@ Printable Version

o Shars

Fuel Properties Comparison

Create a custosr chart comparing we! oroperties and charactenistics for multiple f2ars. Select the fuel and propardties of interest.

Select Properties el

All Properties

Chemical Structure

Fuel Material {feedstocks)

Gasoline Gallon Equivalent

Energy Content (lower heating value)
Energy Content (higher heating value)
Physical State

Cetane Number

Pump Octane Number

Flash Paoin
Autoignitic perature
Maintenar s

"Energy Set. . Impacts
FEERIEWCUSTOeR

More fuel information:

https://www.afdc.energy.gov/fuels/fuel properties.php
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The next tool is the Fuel Properties comparison, which provides data on fuel specifications for a number of conventional and alternative fuels, allowing the user to make comparisons on performance, safety, and other topics.
The properties include chemical structure, energy content, cetane number, flash point, and maintenance. 
You can generate a custom table of these properties. 


https://www.afdc.energy.gov/fuels/fuel_properties.php

EERE Home | Frograms & Offices. | Consumer Information

’n.s. DEPARTMENT OF Energy Efficiency &
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EERE » AFDC » Tools [=h Erintable Wersion ﬂ Shara

Fuel Properties Comparison Results

View the results of your custom comparison or create a new comparison. ABOUT THE DATA

CLOW ' Compressed "Liguefied :
> — Sulfur Natural Gas Natural Gas Propane '
P‘r@\ Gasoline/E10 Diesel Biodiesel (CNG) Electricity Ethanol/E100 Hydrogen | (LNG) (LPG) Methanol
sasoline | 97% - 100% 1 ganbnn Sl Shanl03%afthe B BR nounds 33 70 kiWh |1 oallon of EAS hae L4 koo sLldpoaes T ogalon | 1 gallon
Gallon ‘ of diesel | energy in one gallon of | or 123.57 cu | has 100% | 73% to 83% of the 2198 Ibs. | of LNG has | of of
| lent has gasoline or 93% of the | ft. of CNG of the energy of one gallon | of Hz has | 100% of one | propane | methanol
113% of | energy of one gallon of | has 100% of  energy of | gasoline (variation 100% of | gallen of has 73% | has 49%
the diesel. B20 has 109% | the energy of | one gallen | due to ethanol the gasoline and | of the of the
energy of the energy of one one gallon of | of content in E85). 1 energy of | 6.06 pounds | energy energy of
of cne gallon of gasoline or gasoline. [2] | gasoline. | gallon of E10 has one gallen | of LNG has | of one one
gallon of | 99% of the energy of [5](g) 96.7% of the energy | of 100% of the | gallon of | gallen of
gasoline. | one gallon of diesel. of one gallon of gasaline. | energy of gasoline.  gasoline.
5.38 pounds gasoline. [3] ane gallen of
or139.30 cu diesel (r)
ft. of CNG
has 100% of
the energy
content of
one gallon of
diesel [2][5]
(@)
Energy 12,114 - 128,488 | 119,550 Btu/gal for 20,160 Btwlb | 3414 76,330 Btu/gal for 51,585 21,240 Biwwlb | 84250 | 57.250
- Content 116,090 Btu/gal B100 (g) [2](g) Btu/kWh E100 {(g) Btullb (g) | () Btu/gal Btu/gal
(lower Biu/gal (g) (@ (@) {9)
Fuels & Vehicles Conserve Fuel Locate Stations Laws & Incentives Data & Tools About
Biodiesel Ildle Reduction Search by Location Search Widgets Project Assistance

Electricity Parts & Equipment Map a Route Federal Data Downloads Mews & Features
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Here you can see what a comparison table might look like for all fuels’ gasoline gallon equivalent and energy content. 
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Case Studies

North Carolina Transportation Data for Alternative Fuels and Vehicles

Find transpaortation data and information about alternative fusls and advanced vehicles in North Carolina, including laws and

incentives, fuglino stafinns flel prices, and mare.

Zaws and Incentives

25

laws and incentives in North Carolina
related to alternative fuels and
advanced vehicles

Recent Additions and Updates

Propane Dealer License updated 91072018

Volkswagen Seitlement Allocation updated ‘
9/10/2018 |

EVSE Rebate and Charging Rate Reduction -
Randolph Electric Membership Corporation
(EMC) added 8/3/2018

Jlata Download »

~ ——
Transrz.ationr ruel Consumption

Electricity Fuel Consumption in North Carolina

300k

valents

|

Frieling Stations

983

stations in North Cargling with altespative

https://www.afdc.energy.gov/states/

100k

Fasaline o

e 4900000008000 008000008000000000080R00ORleRes” o
196w 1970 1980 1990 2008

fuels
Fuel Public Privat :‘
Biodiesel (B20 and above) 3 108
Compressed Natural Gas 26 15
[CNG),
Electric 532 123
|
Ethanol (ES5) T4 12 |
Hydrogen 0 0
Liguefied Natural Gas (LNG) 1 0
Propane (LPG) 74 1J
Data Download »
~— .
——
Electriys v
= Downloa
1.
\1
2010

Source: State Energy Dais System based on beta dafs converted to gasoline gellon equivalents of petroleum (GGEs) for the

Publications Tools About Home
[ Printable Wersion ﬂ Share
MNarth Carolina v

Clean Cities Coalitions

C.ean Cities builds partnerships to advance
dlternative fuels and energy-efiicient vehicle

/ technologies through a national network of nearly

100 coalitions.
Morth Carolina has 3 coalitions:

Centralina Clean Fuels Coalition

Land of Sky Clean Vehicles Coalition (\Western
Morth Carcling)

Triangle Clean Cities (Raleigh, Durham, Chapel
Hill)

Contact a local coordinator or regional manager for
project assistance or to connect with other lacal
'akeholders.

— —
Fref Production
(e — 4,119
Diesal e giansoyesr 9592 '
Electricity anausan mamiyzan 128,085
MNatural Gas imues cusic e 358,510
Conventional Power Plants 81
Generating Capacity imemegise, m 28,271
Qil Refineries 0
Qil Refinery Capacity weuaay 0
Renewable Power Plants 47
Renewable Power Plant Capacity 2,115
Depiate, W)
Source: BioFUBsaiins from the Maokoomsaenewable Energy

Laboratory
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The last tool from the Tools page is the State Information pages. Here you can see the relevant page for North Carolina, which brings together a number of different data points on the state from the AFDC tools and beyond, including:
Available Laws and Incentives, including featured recent additions and updates
Total counts of fueling stations by fuel
Local Clean Cities coalitions
Transportation Fuel Consumption with a drop down for gasoline, diesel, natural gas, and electricity from EIA
Fuel production numbers for the state, including conventional and alternative fuels from NREL’s BioFuels Atlas (though biofuels are below)


https://www.afdc.energy.gov/states/

Q ase Studies | Videos

T.angle Clean Cities - 3 u
Resource Gives CNG North Carolina-Commitsto....
Installation a Boost e :
Aug. 19, 2015 e

Biodiesel Offers an Easy
Alternative for Fleets
Aug. 18, 2015

Blue Skies Initiative

Clears the Air in North T
Carolina for More Than a )
"% Decade - More Morth Carolina Videos on YouTube

Maore Case Studies »

Regional Fusi#rices [ Cnart | Data |

Average Fuel Prices for the Lower Atlantic PADD
7.5 + =% Biodiesel (BE2a3)

<+ == Biodiesel (E100)
» -® Ethanol (EB5)
« =k Natural Cas (CN i)

¥ =¥ Propane

Dollars per GGE

7 -8 Casoline A

=+ Diesel

2005 2010 20158

Source: Average priceSeaaasoline gallon equivalent (GGE) for the Lower Atlantic PADD from thagifeMmative Fuel Price Report

Electricity Soxices and Vehicle Emissions

\ B Riomass: 2.01%

B0 Other Fossil: 0443

ElzZmcity Sources Bl Hudear 37 42% Annual Emissions per Vehicle
M North Carclina 15k
BB tatural Gas: 30.34% =
o
M cCoar 26.37% I
3
o
B solar 427 & o
o
B Hydro: 3.61% o
st
o 5k
o
=
c
3
[=]
E

e — ok

{

North Ca

# Charging
Oct. 7, 2017

& America's Largest
Home Runs on
Biodiesel in North
Carolina

June ©, 2017

City of Hendersonville
Converts Vehicles to
Natural Gas in North
Carolina

2 Commits -
to Clean Energyw.*h EV

N

h
Avm B 4R

Bioznergy Production and
Viafrastructure
Ethanol Plants 0.0
Total Ethanol Capacity imines gasansyesrs 0.0
Biodiesel Plants 5
Total Biodiesel Capacity mmsn gareesyean 1549
Biopower Plants 16
Biopawer Plant Capacity memesiss. mw 4409

Source: BioFuels Atlas from the Mational Renewable Energy

Laboratory

Transrzeortation Projects

Alzrmative Fuel Implementation Team (AFIT)
7ar North Carolina »

Carl Sandburg Home MNational Historic Site »

Carolina Blua Skies and Green Jobs Initiative
3

Gipat Smoky Mountains Mational Park »

Marylamaydvbrid Truck Goods Movement:
Initiative »
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This is what you see if you scroll down on the State Information pages, including
Case studies from the state (including videos)
Regional fuel prices from the AFPR. NREL will be adding state-based price data soon
Biofuel production numbers
Electric drive vehicle emissions data from the tool I showed you earlier
A summary of transportation related projects funded by DOE
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That concludes my tour, but before I turn it over to Rebecca, I’ll draw your attention to a few other features available at the bottom of the AFDC page. The first is widgets. 
Widgets are versions of the AFDC tools that are available for embedding on your own website. So, you could have one of these boxes actually appear within the structure of your website, with a prepopulated search. 
The options are the Station Locator; Vehicle Cost Calculator; a visualization/animation of CNG fueling; fuel cost calculators for natural gas, biodiesel, flex fuel, propane, and electric drive; and a Clean Cities news feed

https://www.afdc.energy.gov/widgets/

Data Downloads & APIs: Use & Manipulate AFDC Data

ARTMENT OF
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= 8
ENERGY Renewable Energ

Alternative Fuels Data Center

FUELS & CONSERVE LOCATE LAWS &
VEHICLES FUEL STATIONS INCENTIVES

EERE » AFDC » Tools

Data Downloads

To download data related to alternative fuels and advanced vehicles, follow the steps below.
Step 1. Choose data to do»nlizad
Choose the dataset and file fo' you want to download.

3 N
s
[LSEV -l v Select dataset ’-)

Alternative fuel stations
Laws and incentives I
File Fori at Vehicles H

" 4

- (]
Step 2. Share your Info— Developer Network et NREL
Provide the following contact and use information to download the data. -

*Ei .
! First Name sLastl o cumentation » Transportation

Transgz
" . ! this Web service documentation to aci ~data about alternative transportation technologies.
* E-mail Address §

Alternative Fuel Stations
Query our database of alternative fuel stations.

Transportation L aws and Incentives
Query our database of State and Federal Laws anc':ncentives for Alternative Fuels

£ Help Improve this Content

How will you use the data? (optional)

* Required fields
MNREL is a national laboratory of the U.S, Department of Energy, Office of Energy Efficiency and Renewable Energy,
— . ted by the Alli for Sust ble E LLC.

I I have read and agree to the terms and conditions. operatec by the Afllance for Sustainable Energy,

Need Help? | Security & Privacy | Disclaimer | NREL Home

DOWNLOAD
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The last thing I want to draw your attention to is ways to obtain the data from various AFDC tools.
The first is the Data Download page, which allows you to download data from the Station Locator, L&I, and Vehicle Search into a variety of formats, including CSV that can be opened in Excel. 
The second is for those of you that are web developers or have access to one. NREL has APIs (application programming interfaces) for the Station Locator and L&I databases which allow websites and apps to pull up-to-date data from the AFDC tools. 

https://www.afdc.energy.gov/data_download/
https://developer.nrel.gov/docs/transportation/

Sister Resources

Energy Systems
Ldd Argonne°

WATIONAL LARORATORY

RESEARCH  FACILITIES ~ PUBLICATIONS  NEWS

Alternative Fuel LifeCycle and Economic FLEET) Tool
GREET"
AFLEET Tool
Fublications Download tool and documentation

« AFLEET Tool 2017 (5552 kB xis)
« User Guide for AFLEET Tool 2017 (1186 K pf)

'GREET Mode! Platforms

GREET Nt
GREET Excel
Heavy-Duty Vehicle Emissions Calculator (HOVEC) Jarary 3L 208
Fusi:Cycie Model Wie are pleased 1o announice a new online calculator based on the AFLEET Tool, HOVEC was developed to aid

T C— fieets and decision makers compare vehicle fechnologies for NOX. PM and GHG emission reductions and
consider allocation of funding for environmental mitigation projects. HDVEC can be found at hlps /afleet

GREET Tools Gkt

WTW Caleulator

AFLEET Tool AFLEET Tool 2017 August 26, 200

re pieased 1o anr o reh & AFLEET Tool Thi Includes 0
Flans Fiospiiet Calciinr W ate pleased ta announce a new relsase of the AFLEET Tool This release includes the folloving updates

Trove| Cishe Galoulisor = Added lowNOX engine option for CNG and LNG heavy-duty vehicles
Other by "- i i
+ Adkded well10-pump aif pollutants and vehicie cycle petoleum use. GHGS, and ale polutants
+ Added tencwable diesel vehicies

Workshops
Copyri

Contaz

EGIR &

HEAVY-DUTY VEHICLE
EMISSIONS CALCULATOR

Argonne

NATIONAL LAORATORY.

About Vehicle Options. Results

HEAVY-DUTY VEHICLE EMISSIONS CALCULATOR

alculator (HDVEC]
(PM2).. i

and heavy-duty vehicles, This

y " i e i i ons and consick
The tool can calculate results for 3 project types:

+ Environmental Mitigation w/ Scrappage
= Sl

« Environmental Mitigation w/ Repower

D
» Clean Vehicle Replacement
- New alternative fuel versus new diesel

The first twoare specifically i i s such the Cl
Programm, whil ird provi i The HOVEC
https:

“ Tool 2017, available at:

Heavy-Duty Emissions Calculator

afleet-web.es.anl.gov/hdv-
emissions-calculator/

Clean Cities Coalition Network

WaTH A Coamon ”rM'\-auan_«nMn.uim Coomngs Taoken

IdleBox Toolkit for Idling Reduction Projects

BeoAtmy iiag 18R 4 8 Simh by 16 G0 M4 Fatl AT T8000H SELON BAS JrIHANUL et

STOP Idling.
What s Idling? START $aving.

7 7 v g il o ding
nermha amangns.

Usa i te

ol » 1 g e tepas Bl o sty

 Engege o admale chaneirchaing devens, fesl menagans. polcpmaten, nntsnelsity masegens. e
T30 T VB 6 g refucien

» Launch i fing iedachon capuign o four organiaion Tedt, o communty

Core F'

= IdleBox

cleancities.energy.gov/technical-

3 assistance/idlebox/

State & Local Energy Data

ity abesut the cn-read Inansporiabon marker

‘3‘ Transportation summary for Boston, Massachusetts
= +

raeniod, wahicie fusl breakrown, fusl casts, and refusiing infras

L] -
GO i et s i
Vehicie Data for Boston, Massachusetis in 2013 &2
oy ON-ROAD VEHICLE FUEL USE YEHICLE MILES TRAVELED BY ROAD

ate & Local Energy Data
appsl.eere.energy.gov/sled/#/

BRGS0 o INDWGY DRCINCY o s
ENERGY & éscwasis enenor T

ww.fueleconomy.gov

Improved fuel economy saves
you money.

Find out how much with our Fuel
Savings and Cost Calculator!

Hybrids & Electrics

Share Your MPG Gas Mileage Tips Hybrids

om Drivers Uke You  Fuel ’ Hybrids

FuelEconomy.gov

Caleulator

www.fueleco y.g0V



Presenter
Presentation Notes
Last but not least, I’ll draw your attention to a few related tools, most of which are linked from the AFDC tools page I mentioned:
AFLEET, the Heavy-Duty Emissions Calculator, and IdleBox are Argonne National Laboratory tools. AFLEET and the HD Emissions Calculator allow users to make some of the more robust emissions and cost of ownership calculators for their fleets or individual vehicles. 
FuelEconomy.gov is a partnership between DOE and EPA, run by Oak Ridge National Laboratory. FE.gov allows consumers and fleets to search for vehicles and determine their fuel economy, compare vehicles, determine fuel costs for a trip or over the lifetime of a vehicle, and much more. 
IdleBox is a suite of tools for Clean Cities coordinators, municipalities, fleets, and others. It includes messaging materials (e.g., fact cards, stickers, signs), letters and pledge forms, and technical resources (e.g., savings calculators and databases of idling regulations). 
State & Local Energy Data is DOE’s (1) database of energy use and activity data, including transportation (on-road fuel use, vehicles traveled, vehicle density) statistics for cities and (2) a local energy toolbox that provides a list of actions to help local communities make strategic energy decisions. It includes many of the transportation topics we discussed today, as well as resources related to Building & Efficiencies, Renewable Power, Municipal Operations & Programs, and Electricity Use & Infrastructure. 
Last but certainly not least is that Technical Response Service, which is staffed by ICF under contract with NREL. The TRS is a resource available to all transportation stakeholders with questions about alternative fuels, advanced vehicles, and the other strategies we discussed today. Our contact information is listed here; you can contact us with any question (technical and otherwise) and we’ll get back to you within 48 hours 
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Alexis Schayowitz, ICF
alexis.schayowitz@icf.com
617-250-4281

Technical Response Service
TechnicalResponse@icf.com
800-254-6735



mailto:alexis.schayowitz@icf.com
mailto:TechnicalResponse@icf.com

Questions?

If you don’t have a question, tell
us how will you use the AFDC in
your day-to-day work.
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