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AVERT v4.2

Updates to vehicle emission rates

November 7, 2023



State and Local Climate
and Energy Program

State Inventory and Projection
Tool

Develop and update inventories for
11 sectors. Forecast emissions
through 2050

GHG
INVENTORY
T00LS

Local Inventory Tool

Develop community-wide
inventories or inventories of local
government operations only

Tribal Inventory Tool

Develop community-wide inventories
or inventories of tribal government
operations only

EMR’T

AVoided Emissions and geneRation Tool
Evaluate changes in power plant emissions
from energy policy

0200
BENEFITS

per kilowatt-hour

Health Benefits per kWh
Estimate the health benefits per kWh of
clean energy

Tool

> COBRA

o-Benefits Risk Assessment Health

mpacts Screening and Mapping Tool
Quantify and monetize health impacts of
educing emissions

ByEesisT

Energy Savings and
Impacts Scenario Tool

Energy Savings and Impacts Scenario

Analyze energy savings, costs, and multiple
benefits from energy efficiency programs

Our Tools and Resources Support State, Local and Tribal Stakeholders on Climate and Energy

Communicate and Support

Policy Implementation

Greenhouse Gas Equivalencies
CALCULATOR

HEAT ISLAND

REDUCTION
PROGRAM

Greenhouse Gas Equivalencies Calculator
Convert a unit of energy to the equivalent amount
of CO, emissions from using that amount

Heat Island Reduction Program
Resources to implement heat island mitigation
policies and projects

Technical Support
Provide 1-1 technical support for state, local
and tribal stakeholders

Convene Stakeholders
Engage state, local and tribal decision-makers

Local Action Framework:
A Guide to Help Communities Achieve
Energy and Environmental Goals

Energy and Environment Guide
to Action: State Policies and Best
Practices for Advancing Energy
Efficiency, Renewable Energy, and
Combined Heat and Power

Quantifying the Multiple Benefits
of Energy Efficiency and
Renewable Energy:

A Guide for State and Local
Governments

Local Government Climate and
Energy Strategy Series:
A Guide to Developing and
Implementing Greenhouse Gas
Reduction Programs




AVERT Review

* Free, easy to use:
o Policy, program, and project analysis

* Excel & Web Editions
* Default load profiles for EE/RE

* Produces hourly marginal emissions
(CO,, NO,, SO,, PM, ¢, VOCs, NH,)

* Data updated annua”y For more info: https://www.epa.gov/avert

* Target audience: State, local, tribal govt.

U.S. Environmental Protection Agency


https://www.epa.gov/avert

Power Sector Emission Quantification Methods:
Basic to Sophisticated

Basic Method Intermediate Method |Sophisticated Method
eGRID region non- Historical hourly emission Energy modeling;
baseload emission rates rates dispatch or capacity
expansion

Economic Environmental

@” parameters regulations

cGRD+* "
AVERT

AVoided Emissions and geneRation Tool .
WWW.epa.gov/avert Technologies

End use
demand

Emission
factors

User-defined
constraints

U.S. Environmental Protection Agency
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Average vs. Marginal Emissions

Time of day

uolleJauan

>
O
C
(]
(o1}
<<
C
o
o+
(®]
(]
o+
(@)
—
o
©
o+
c
(]
S
c
(@)
=
>
c
(WN]
v
D



How AVERT Works: Loading Order and Displacement

Generation Before RE

A\

1,000

* AVERT is an operational
simulation model.

800
600
400

200

* Conceptually, generation is
dispatched in a loading
order, least expensive
generators first

7/7 7/8 7/9
Generation After RE

1,000

800

* EE/RE (generally) reduces
requirement for fossil
generation

7/7 7/8 7/9

Displaced Generation g RedUCEd generation =
reduced emissions

U.S. Environmental Protection Agency



AVERT can be used for different types of analyses

* Model impacts of EVs deployed in a given, near-term year
° GHG emissions analysis
o Criteria pollutant emissions analysis
* County-level geographic analysis (with lat/long EGU)
e Temporal (hourly, seasonal) analysis
* Health impacts and economic valuation with COBRA

o Policy analysis
* Supports the importance of EE/RE + EV
* Charging profiles (time of use rates, related incentives)

* Easy, fast to use and modify

U.S. Environmental Protection Agency



ICE Emissions in AVERT come from MOVES4

* MOVES4 is U.S. EPA’s state-of-the-science emission modeling system that estimates emissions for
mobile sources for criteria air pollutants, greenhouse gases, and air toxics.
https://www.epa.gov/moves

* AVERT based on many MOVES runs (51 states X 11 years = 561 runs)

o 50 states, plus Washington D.C. = 51 entities
o Calendar years 2023 through 2028 = 6 years

* MOVES Setup

o Default Scale, Statewide Runs

o Passenger Car, Passenger Truck, Transit Bus, School Bus and all available Fuel Types
o All Emission Processes from Pollutants CO,, NH;, NO,, PM, ., SO,, and VOC

o California standards overrode Federal standards, where applicable

U.S. Environmental Protection Agency


https://www.epa.gov/moves

ICE Emissions in AVERT come from MOVES4 (cont.)

* Post-processing generated emission factors in
grams per mile, by state, vehicle type, fuel
type, vehicle vintage, and month

* AVERT uses an aggregated version of these
emission factors to estimate total ICE
emissions

* AVERT allocates VMT to counties based on a
separate analysis of the MOVES4 database
that produced VMT by county for the U.S.

U.S. Environmental Protection Agency

[ State Data
VOCs
§ Oxidesof | Sulfur Dioxide |Primary Exhaust | (Evaporative, :

Year Month Model State Vehicle Type Fuel Type VrT Aunuphe:'l: coz Nitrogen (NOx) (s02) PM2.5 - Total Am"“"“‘_ k)

Year (miles) (Ib/mile) = < (Ib/mile)

(Ib/mile) (Ib/mile) (Ib/mile)
20237 L Passenger Car Gasoline 133,028,200 0.60 9.73E-05 3.33E-06 B44E-06 5.24E-05
2023 L Passenger Truck Gasoline 319,698,400 079 9.60E-05 4.40E-06 1.03E-05 4.57E-05
2023 L School Bus Diesel Fuel 624,780 254 261E-03 B.48E-06 1.67E-05 1.54E-04
2023 L Transit Bus. Compressed Natural Gas (CNG) 43753 34 1.97E-03 1.66E-05 1.13E-05 2.46E-04
2023 L Transit Bus Diesel Fuel 293,837 333 4.94E-03 1.11E-05 6.90E-06 201E-04
2023 L Transit Bus. Gasoline 139,550 357 7.96E-04 1.99E-05 3.71E-05 2.78E-03 2.17E-04
2023 IN Passenger Car Gasoline 106,269,760 0.60 1.01E-04 3.21E-06 8.29E-06 2.60E-04 5.25E-05
2023 IN Passenger Truck Gasoline 265,865,600 079 9.65E-05 4.22E-06 9.80E-06 2.50E-04 4.56E-05
203 N School Bus Diesel Fuel 530032 253 259603 8.46E.06 1.67E.05 264E.04 154804
2023 N Transit Bus Compressed Natwral Gas (CNG) 35402 315 1.986.03 1.67E.05 1.14E.05 9.46E.04 246E.04
2023 N Transit Bus Diesel Fuel 237753 333 496£.03 L1E0S 693E.06 258E.04 201E.04
2023 N Transit Bus Gasoline 12914 356 789604 1.926.05 3.69E.05 265E.03 2176.04
203 1 Passenger Car Gasoline 39229200 059 118604 313606 1.20E.05 369E.04 5.08E.05
2023 A Passenger Truck Gasoline 106.473.440 077 1.06E.04 4.10E.06 1.34E.05 329E.04 443E.05
2023 A School Bus Diesel Fuel 224909 246 233603 8226.06 151E.05 261E.04 149804
2023 A Transic Bus Compressed Natural Gas (CNG) 14079 305 1.826.03 16105 1.04£.05 867E.04 240E.04
2023 A Transic Bus Diesel Fuel 94553 325 451E.03 1.09E.05 655E.06 260E.04 196804
2023 A Transic Bus Gasoline 44306 353 821E.04 1.89E.05 45205 2376.03 215E.04
2023 Ks Passenger Car Gasoline 37564192 057 1.02E.04 305606 850E.06 262604 501E.05
2023 Ks Passenger Truck Gasoline 97.357.800 076 9.48E.05 404E.06 979E.06 243E.04 439E.05
2023 Ks School Bus Diesel Fuel 202719 246 232603 8226.06 151E.05 240E.04 149804
2023 Ks Transic Bus Compressed Natural Gas (CNG) 13316 304 181E:03 16105 1.03E.05 8.60E.04 240E.04
2023 Ks Transic Bus Diesel Fuel 89428 325 445E.03 1.096.05 654E.06 2426.04 197804
2023 Ks Transic Bus Gasoline 42471 354 826E.04 1.89E.05 370E.05 235E.03 216E.04
2023 KY Passenger Car Gasoline 62,896,500 0.58 9.47E-05 3.12E-06 6.95E-06 2.17E-04 5.07E-05
2023 KY Passenger Truck Gasoline 164,205,792 076 8.75E-05 4.13E-06 7.87E-06 201E-04 4.44E-05
2023 KY School Bus Diesel Fuel 346,529 246 2.27E-03 8.20E-06 1.50E-05 2.29E-04 1.49E-04
2023 KY Transit Bus. Compressed Natural Gas (CNG) 22619 3.03 1.78E-03 1.61E-05 1.02E-05 8.50E-04 2.40E-04
2023 KY Transit Bus. Diesel Fuel 151,908 325 4.37E-03 1.09E-05 6.51E-06 2.34E-04 1.96E-04
2023 KY Transit Bus. Gasoline 72,144 355 821E-04 1.92E-05 3.14E-05 2.66E-03 2.16E-04
2023 LA Passenger Car Gasoline 66,642,752 057 6.87E-05 3.04E-06 4.17E-06 1.36E-04 5.10E-05
2023 LA Passenger Truck Gasoline 167,182,000 075 6.53E-05 4.03E-06 4.67E-06 1.30E-04 4.45E-05
203 [y School Bus Diesel Fuel 338910 249 234603 833606 1.58E.05 189604 151E:04
2023 [y Transit Bus Compressed Natwral Gas (CNG) 22831 309 177603 1.63.05 1.08E.05 896E.04 243E.04
2023 [y Transit Bus Diesel Fuel 153327 329 446E.03 1.10E.05 671E.06 2.10E.04 199604
2023 [y Transit Bus Gasoline 72818 355 750804 1.90E.05 254E.05 239E.03 217604
203 ME Passenger Car Gasoline 17.132490 058 111E-04 322606 113E.05 351E.04 499E.05
2023 ME Passenger Truck Gasoline 48119220 076 9.67E.05 424E.06 119E.05 3.04E.04 438E.05
2023 ME School Bus Diesel Fuel 102927 243 225603 8.126.06 1.45E.05 258E.04 147604
2023 ME Transic Bus Compressed Natural Gas (CNG) 6286 300 176803 1.59E.05 1.00E.05 839E.04 2376.04
2023 ME Transic Bus Diesel Fuel 42219 322 434£.03 1.08E.05 639E.06 258E.04 194804
2023 ME Transic Bus Gasoline 20051 351 813E.04 1.96E.05 398E.05 268E.03 214604
2023 MD Passenger Car Gasoline 72994992 059 845E.05 332606 6.19E.06 200E.04 5.19E.05
2023 MD Passenger Truck Gasoline 170327408 078 851E.05 442E.06 744E.06 203E.04 454E.05
2023 MD School Bus Diesel Fuel 22972 252 259603 843606 1.64E.05 253E.04 153604
2023 MD Transic Bus Compressed Natwral Gas (CNG) 23612 X 1.946-03 1.65E.05 11E0S 923E.04 244E.04
N N S | Chrtoat || EERELDRaul | [ GHGHRSEEREN, Libory | CountyPS | NELEmiss i a0 isionRates [ @ g




How does AVERT assign ICE emissions to counties?

* AVERT calculates the total ICE emissions for the analyzed state or MOVES data
region using the vehicle type, emissions rate, and number of vehicles 50 states
modeled in the scenario 6 vehicle and fuel types

7 vehicle vint
* AVERT has data from MOVES on vehicle miles traveled (VMT) per TERe i FIRAEES

. ) . 6 pollutants
county by vehicle type (i.e., passenger car, truck, transit bus, and
X 12 months
school bus)
* AVERT calculates the portion of the total region or state’s VMT in a 154,224 data points

county and multiples that by the total calculated ICE emissions for the
state or region analyzed

U.S. Environmental Protection Agency



AVERT connects the power and transportation
sector

* Power Sector * Vehicles

Induced generation Emissions of avoided fossil-burning vehicles

o Marginal power generation and emissions o Emission factors: State-specific

> 14 grid regions assigned at the county-level * Exhaust, Evaporative, Refueling (MOVES4)
 County-level VMT is converted into electricity > Vehicle types: Light-duty vehicles, transit

demand bus, school bus
o EV charging profile (NREL’S EVI-Pro LItE) o Fuel types: gaso“ne’ dieseL CNG
° EE/RE Context > Vehicle vintage: 2023-2028

Vehicle age: New or fleet average
VMT monthly, by county, by vehicle type

VMT: Vehicle miles traveled

U.S. Environmental Protection Agency
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Limitations of AVERT

* Same as previous versions of AVERT:
o Near-term time horizon
> Not for analyzing very large load changes
o Others listed in user manual

* Not suitable for mobile source regulatory analyses, including state
implementation plans (SIP) and transportation conformity analyses

U.S. Environmental Protection Agency
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Demonstration

U.S. Environmental Protection Agency



In Review

* AVERT v4.2 can help you answer:

o What is the emissions impact of adding a certain number of EVs in a given year?
> How much EE/RE do we need to deploy to offset emissions of X number of EVs?
o What are the ozone season NOx implications of an energy scenario?

o Where, in which counties and at which fossil fueled EGUs, are pollutants expected to change
because of an energy scenario?

> How do vehicle charging profiles impact emissions?
o What are the health impacts of an energy scenario? (with COBRA)

o and more...

U.S. Environmental Protection Agency



° Learn more about AVERT v4.2 at
WWW.epa.gov/avert

* Email EPA: avert@epa.gov

U.S. Environmental Pr

o United States
% Environmental Protection Search EPA.gov QU
N7 Agency.

Environmental Topics v Laws & Regulations v ReportaViolation v About EPA v

CONTACTUS

AVoided Emissions and geneRation Tool

Use AVERT

 AVERT Web Edition
 Download AVERT Excel Edition
 How to Run Scenarios

« Avoided Emission Rates

AVERT Classroom

« How AVERT Works
 AVERT Webinars
 AVERT Training Module
« Acronyms

« Glossary

Basic Information Web Edition

+ AVERT Overview
© usesotayeR Fb

+ Publications that Cite AVERT

i
Learn More Excel Edition
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http://www.epa.gov/avert
mailto:avert@epa.gov
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