
Notes from MARAMA Virtual Mobile Workshop,  
March 16-18, 2021 
 
Workshop Overall Lessons Learned 
 

1) As of March 11, 2021, Michael Regan is the 

16th EPA Administrator.  

2) Traffic patterns during the past year have 

changed significantly for some vehicles, 

with VMT decreasing for light duty vehicles 

especially March through May, while 

staying the same or increasing during the 

Stay-At-Home Orders for heavy duty trucks 

which was due to the increase of transport 

for supplies that were now being shipped to 

homes, as many folks did not travel.  

3) Although there were many positive 

emission impacts from staying at home 

there were a few negative ones, including 

adding more idle time from vehicles as they 

did curbside pickup for supplies and 

restaurants.  

4) Seasonal changes in weather have an 

impact on ozone; however, it appears that 

the impact of the Stay-At-Home orders had 

more of an impact on reduction of 

emissions, especially from motor vehicles 

and the time of day – there did not seem to 

be a Rush Hour in the morning or afternoon 

during the height of the pandemic (March – 

May) and truck traffic was spread 

throughout the day and more travel on 

highways, which they couldn’t do as much 

when it was congested.   

5) Most projects in PM2.5 and PM10 

nonattainment and maintenance areas do 

not require a quantitative hot-spot analysis.  

FHWA stressed the need for interagency 

consultation to determine if a hot-spot 

analysis is required.   

6) The impact of vehicle tampering on 

pollution control instruments is a lot more 

on emissions than many people thought.  

The R Tampering Tool provided a visual of 

just how much tampering may have on 

emissions, especially NOx from Heavy Duty 

trucks.  

7) There are many options that could/should 

be considered when looking at alternative 

fuel, electric, biodiesel, hybrids; however, 

the biggest takeaway might be that it would 

be best to work together with a 

combination of fuels to reduce GHG 

emissions and costs.   

8) Electric vehicles are becoming more and 

more acceptable and not just used for 

personal LDVs, but also for use in HD 

vehicles and equipment.   

9) Most people who have used MOVES3 feel it 

is better than MOVES2014; you need to 

know your local data to understand the 

results.   

10) Nationwide Fuel Waiver: RVP is not 

significant on NOx emissions so the 

Pandemic waivers should not have had an 

impact on emissions.   

11) EPA has partnerships in Texas and California 

to help improve the Nonroad model and is 

actively looking for other partners to 

update the data that has not been updated 

since its inception.   

12) A recommended resource for data during 

COVID is the Bureau of Transportation 

website: https://www.bts.gov/covid-19/.    

The following are brief summaries of the 

presentations that were given during the workshop.  

Most of the presentations are available to 

registered participants or on the MARAMA website, 

if they have been approved to share.   

EPA Region 2, 3 & 4 Updates - Daniel Birkett, EPA 

R2; Brian Rehn, EPA R3; Richard Wong, EPA R4 

Dan, Region 2, spoke about a requirement for more 

general conformity determinations due to the 

potential bump-up for 2008 Ozone areas.  They are 

working with federal partners to offset emissions 

exceeding de minimus thresholds.  One successful 

project was greater than 5,000 tons of NOx reduced 

from the NY/NJ Harbor Deepening project which 

included marine engine repowers. 

Brian from Region 3 mentioned high staff turnover 

due to retirements and people moving on especially 



during the pandemic.  R3 continues to work with 

States on the modification or removal of older SIP 

Programs.  Brian also mentioned the evaluation of 

“noninterference” under CAA Section 110(l).   

Richard, Region 4, mentioned that the 2008 Ozone 

NAAQS was not revoked; however, unfortunately, 

there is no guidance for 110(l) just a draft from 

years ago that was never approved.  R4 also 

discussed several areas that are being processed for 

Limited Maintenance Plans (LMP), where an area 

must have a design value 85% below the 1997 8-

hour Ozone standard.   

Federal Highway Administration Update - Chris 

Dresser, FHWA 

Chris spoke about FHWA highway air dispersion 

modeling research, MOVES3 and CMAQ.  Many 

State DOT’s have concerns about PM hot-spot 

analyses, in that they take too much time to 

complete and are very complex.  FHWA is working 

with EPA and the AERMOD model to try to get a 

faster and more accurate model for use in project-

level air quality assessments.  FHWA has also been 

reviewing MOVES3 and comparing it to 

MOVES2014b.  They found that results for each 

pollutant (VOC, NOx, CO and PM2.5) vary by area 

and parameter inputs, which is consistent across 

many comparison studies.  They have seen the 

largest impacts for urban counties with congested 

(low-speed) traffic patterns.  Chris also cautioned 

that conformity budgets may need to be updated as 

NOx significantly increased in future years while PM 

emissions are generally lower while CO increased; 

however, everyone should run MOVES3 with local 

inputs and evaluate as soon as possible. He also 

mentioned run times for MOVES3 could be 2-3 

times more versus MOVES2014b.  FHWA has 

developed a MOVES3 training course for 

experienced modelers that will be given remotely 

later this Spring/Summer and will include hands-on 

exercises.  Congestion Mitigation & Air Quality 

(CMAQ) update mentioned the plan to update all 

CMAQ tools and calculators within MOVES3.  

Transportation & Climate Initiative Program (TCI-P) 

Update - James Bradbury, Georgetown Climate 

Center 

The Transportation and Climate Initiative (TCI) is a 

regional collaboration of Northeast, Mid-Atlantic 

and Southeast States (VT down to NC).  Based on 

slides presented by James, the transportation sector 

accounts for about 40% of greenhouse gas 

emissions in the TCI Region.  Goals from the TCI-P 

are to reduce carbon dioxide (CO2) emissions from 

transportation sources, along with advance equity 

for communities overburdened by pollution and 

underserved by the transportation system.  This is 

achieved by capping and reducing total CO2 

emissions from gasoline and on-road diesel fuels 

and auctioning “allowances” to regulated fuel 

suppliers.  Emissions reporting begins in 2022 and 

the cap goes into effect in 2023. 

State Perspective of TCI-P - Lauren Maxwell, DC 

DOEE 

Shared goals will include cutting air and carbon 

pollution from transportation and to prioritize 

walking, biking rolling and transit modes.  How it 

works: 1) Cap Pollution, 2) Polluters Pay and 3) 

Communities benefit.  DC has committed to invest a 

minimum of 35% to benefit communities that are 

underserved and to establish an equity advisory 

board.  

Freight in a Pandemic: Impacts of COVID-19 in 

Greater Philadelphia - Kristen Scudder, Delaware 

Valley Regional Planning Commission 

Note: Delaware (State) is not part of DVRPC, it 

covers 5 counties in PA and 4 NJ counties.  During 

the pandemic there was an increase for pulp and 

paper through the ports.  Cocoa beans also saw a 

significant increase!  An increase in supplies through 

the port was then loaded onto trucks to reach 

destinations. Also, Amazon sales jumped 40% in 

2020.  Along with extra truck emissions, one item 

that may have been overlooked when estimating 

emissions was many had extra idle time curbside 

waiting to pick up food or supplies.   



Inconsistent NO2 during COVID-19 Lockdowns: 

Lessons - Susan Anenberg, Dan Goldberg, and 

Gaige Kerr, George Washington University 

This presentation focused on NO2 changes during 

COVID-19 across the US and abroad when 

meteorology was normalized out.  The TROPOMI 

NO2 satellite imagery shows higher values in the 

cities and along the highways. This study also 

looked at the environmental justice view during 

COVID and showed that NO2 varied by color of 

residents along with other subgroups for ethnicity, 

income and education.  However, many cities are 

trying to revitalize some of these areas, so not sure 

how this was impacted during COVID.     

Comparison of 2020 Nitrogen Oxides and Fine 

Particle Concentrations in New Jersey with Data 

from 2014-2019 - Luis Lim, NJ DEP 

NJ’s Stay at Home order began on 3/21/20, Stage 1 

ended 5/18 then Stage 2 ended 6/15/20.  By the 

end of March, there was a 50% reduction in LDVs 

and 30% reduction in HDVs along with a 5 – 14% 

reduction in power use.  This presentation focused 

on NOx and PM emissions between 2020 and 

previous years.  A NASA satellite image from March 

2015 – 2019 compared to March 2020 showed 

much lower NO2 levels.  Some charts showed 

almost back to normal by Summer/Fall 2020.  

Mention that spring is usually the lowest ozone 

emissions.  Statement that Monitors showed steady 

decline since 2001 which contradicted reports that 

this was the cleanest air since 9/11/2001.   

A Review of Traffic Trends and Implications in 2020 

- Joel Dreessen, MDE 

This presentation focused on the truck traffic along 

I-95 around Baltimore and DC.  There did not seem 

to be much difference in VMT for trucks, but it 

seemed like more truck traffic occurred during the 

rush hour times (6-9 am and 3-6 pm) since LD 

vehicle congestion was reduced and trucks could 

move quicker.  For light-duty vehicles, the least 

traveled roads showed the least change, while most 

traveled roads showed the most volume change 

and Friday was still the peak day.  Joel included 

numerous graphics in his presentation showing the 

traffic changes by month and by hour of day and 

included previous years for a comparison.   In 2020 

NOx emissions were lower for all hours of the day 

during April and May when compared to previous 

years, then increased a bit over 2019 values for 

June and July.  The analysis also showed that 

emissions were controlled by weather every year 

back to 2015 and could impact ozone exceedances. 

COVID Impacts in Atlanta - James Boylan, Ph.D., 

GA EPD 

This presentation focused on ozone and attainment 

status in Atlanta, GA and the impact of the 

lockdown at various monitors across the metro 

area.  The Fulton monitor that showed ozone design 

values as exceedances for the 3 previous years 

(2017-2019) showed a significant decrease in 2020 

down to 70 ppb.  As with the Maryland 

presentation, James looked at weather patterns 

along with other sources that may have played a 

role in ozone values in 2020, along with the impact 

of the COVID shutdown on traffic congestion, 

showing much lower traffic counts across the entire 

day.  A graph showing aircraft operations also 

showed that 2020 operations through September 

were much lower starting in March when compared 

to 2019 operations.  There seemed to be a slight 

uptick in 2020 when compared to Jan & Feb 2019.  

Very interesting Tropomi graphics included seeing a 

coal power plant in the NW of Atlanta.   

Session 4 – Near Road Analyses  

Impacts of the COVID-19 Lockdown on Ozone 

Pollution in Maryland: A Modeling Study - Hao He, 

UMD 

This presentation described a CMAQ modeling 

study that identified the impacts of NOx emission 

changes on air pollution by two sources: EGU 

(power) and mobile.  Mid-Atlantic States generally 

have lower NOx emissions from March through 

June; but with the adjustment, there was still a 

decrease by 10-25%. This is still an ongoing research 

project, conducted by various students and 

professors at the University of Maryland.  They plan 

to use detailed traffic data to improve emissions 

and CMAQ performance, along with extending the 



modeling through Fall of 2020.  One interesting 

tidbit was that preliminary results suggest that big 

cities, such as New York City and Chicago, may be in 

a VOC-sensitive environment.   

PM Hot-Spot Analysis: Lessons Learned - Chris 

Dresser, FHWA 

This presentation discussed Federal Highway’s 

thoughts, which are consistent with EPA, on the 

regulations associated with a PM Hot-Spot Analysis: 

CAA Section 176(c), Conformity sections 93.101 and 

93.123, along with a 9-step process flowchart.  

Most projects in PM2.5 and PM10 nonattainment and 

maintenance areas do not require a quantitative 

hot-spot analysis.  FHWA stressed the need for 

interagency consultation to determine if a hot-spot 

analysis is required.  Chris then went over the 

recommendations for the modeling process and 

best practices.  He also mentioned that people who 

are not as familiar with the process, may want to 

consider purchasing a commercial AERMOD GUI to 

help with the modeling steps and organization of 

input data.  A question was asked about the 

number of projects since the 2012 guidance was 

released; Answer: 15-30 nationwide (not a lot). 

Also, Chris mentioned that terrain does not factor 

as much in the analysis since the highest 

concentrations are right next to the roads.   

Poll Question: about currently working Remote 

(156 respondents): 

77% said yes, they were working remote 

17% said they were currently working remote and in 

the office 

3% said no they were in the office 

1% indicated they were always in the office while 

3% always worked remote.  

Session 5 – Diesel Potpourri 

EPA’s National Compliance Initiative: Stopping 

Aftermarket Defeat Devices for Vehicles and 

Engines - Evan Belser, EPA 

EPA has a program, the National Compliance 

Initiative, to reduce the impact of defeat devices 

and tampering which cause excess emissions from 

motor vehicles.  Even though it is hard to say how 

much tampering (hardware and software) is 

happening, there is evidence that it is occurring 

nationwide and could impact over 550,000 diesel 

pick-up trucks (15% of all registered trucks) which 

equates to 570,000 tons of excess NOx (or adding 9 

million trucks to our roads).  Using data from the 

2014 NEI, EPA showed that Mobile Sources are 

53.7% of total NOx emissions.  There are many 

enforcement cases that Evan discussed based on 

the Clean Air Act regulations related to defeat 

devices and tampering.  These regulations not only 

fall on the owner of the vehicles, but also the repair 

shops that remove the pollution control elements, 

including tampering with the OBD (vehicle onboard 

diagnostics).  Although the enforcement on 

tampering and aftermarket defeat devices is not 

delegated to the states, many states have laws that 

prohibit such.   EPA has a system to report a 

violation: 

https://www.epa.gov/enforcement/report-

environmental-violations or email: 

tampering@epa.gov.  

NJ's Diesel I/M Program - Melissa Evanego, NJ DEP 

New Jersey Department of Environmental 

Protection works with the NJ Motor Vehicle 

Commission on emissions and inspections.  They 

both have regulations (provided in presentation) 

but for vehicles between 8,500 – 18,000 lbs, they 

are only required to self-inspect, which means 

keeping a logbook of certain systems while the 

current program for Light Duty vehicles 1997 and 

newer have OBD (on-board diagnostics) and heavy 

duty (> 18,000 lbs) has an annual smoke opacity test 

for all aged vehicles, newer regulation will be 2013 

and older, while OBD for 2014 and newer vehicles.   

Medium Duty vehicles (both gas and diesel) are 

being tampered with and there is about a 27% 

tampering rate.  In this presentation, Melissa 

showed penalty information for first offense and 

maximum offense for various classes. 

  

https://www.epa.gov/enforcement/report-environmental-violations
https://www.epa.gov/enforcement/report-environmental-violations
mailto:tampering@epa.gov


State Diesel I/M Programs and Tampering: A 

Comparison - Seema Kakade & Michael 

Sammartino, U of MD Environmental Law Clinic 

This presentation focused on results from a survey 

that the U of MD conducted on State Diesel 

Emissions inspection and maintenance (I/M) 

programs.  Their goals were to evaluate the I/M 

best practices and steps to improve anti-tampering 

efforts through I/M.  Along with reviewing I/M 

programs and emission control issues.  Many 

graphics were provided in the presentation showing 

what States had Light Duty Diesel and/or Heavy-

Duty Diesel regulations.  They determined that 

many states only recognized two vehicle classes: 

light-duty and heavy-duty, while medium-duty 

vehicles were not treated consistently. Many 

programs exempt newer vehicles, but again there is 

an inconsistency on older vehicles and also many 

vehicles (farm & construction equipment and 

government vehicles) are exempt from I/M.  OBD is 

the most common test for light-duty vehicles, and 

the most comprehensive programs incorporate 

both OBD and opacity testing.  They found that 

many state programs do not require enforcement 

collaboration between air regulators and motor 

vehicle divisions.  Also, few states have been 

successful in using their I/M programs to curb 

vehicle tampering.  They also determined that 

increased Electric Vehicle sales will not offset the 

need for robust I/M programs in the future.   

Senate Bill 210 Heavy-Duty Inspection and 

Maintenance Program Development Update - 

Krista Fregoso, CARB 

This presentation included graphs of emissions by 

source in California in 2019 for NOx and PM2.5.  It 

included heavy-duty diesel vehicles (14,000 lbs.) 

which contributed to 26% NOx and 19% PM.  Senate 

Bill (SB) 210 directs CARB to develop and implement 

a new, comprehensive HD I/M program that applies 

to all heavy-duty (non-gasoline) vehicles with gross 

vehicle weight > 14,000 lbs. operating in California.  

More detailed information was given, with 

proposed phases beginning in 2023.   

MARAMA Diesel Tampering Emissions Estimation 

Tool - Jenny St Clair, MARAMA 

MARAMA has developed an R programing language 

tool to estimate emission differences when diesel 

vehicles are tampered. The 2011, 2014, and 2017 

National Emissions Inventory (NEI) have not 

accounted for tampering. The purpose for this tool 

is designed to provide flexible estimates of annual 

NOx and PM2.5 emissions for Mid-Atlantic and 

Northeast states using user-input data.  Agencies do 

not know exactly how many vehicles have been 

tampered with to date, but EPA and other 

authorities are finding the percentage of these 

vehicles tampered with are between 10% to 30%.  

Further data collection and research is needed; 

however, using the EPA NEI and tampering 

information, authorities can see the impact that 

tampering may have on specific classes of vehicles.  

One example shows the impact from assuming 5% 

of Class 2b (Light/Medium truck 8,501–10,000 lbs) 

and Class 3 diesel vehicles (Medium truck 10,001–

14,000 lbs) with a 300% increase in NOx emissions.  

As newer and more robust data about illegal 

tampering of emissions control devices on diesel 

vehicles becomes available, this tool will allow 

states to update their estimates easily.   

EPA's Cleaner Trucks Initiative – Program Update - 

Brian Nelson, EPA 

Due to the EPA administrator just being 

commissioned, EPA was unable to provide much 

information other than a verbal update on major 

program provisions under consideration.  These 

included Standards and Test Cycles, In-Use Emission 

Standards, Extending the Regulatory Useful Life, 

Ensuring Long-term In-Use Emissions Performance 

and Certifications and Compliance Streamlining.  

For more information or follow-up regarding EPA’s 

low NOx program you may contact Brian at 

nelson.brian@epa.gov.  

Technology to Reduce Emissions from Heavy-Duty 

Vehicles - Michael Geller, Manufacturers of 

Emission Controls Association (MECA) 

Dr. Geller gave a colorful presentation (many 

graphics) on work that is being done with 



technology to reduce emissions from heavy-duty 

vehicles.  On-going work includes EPA testing of 

systems aged to 850,000 miles.  NOx emissions 

reductions are needed to meet current and future 

air quality standards. Fully aged system testing has 

demonstrated that 90% lower NOx emissions from 

trucks are achievable. Commercially available 

technology experience applied from passenger cars. 

Future truck regulations will result in technologies 

that reduce emissions from all types of truck 

operation and applications. Lessons from on-road 

can be applied to the off-road sector. 

Mitigating ZEV supply risks - Peter Slowik, 

International Council on Clean Transportation 

(ICCT) 

Annual global ZEV sales were over 3 million/year in 

2020 (over 10 million cumulative).  Most sales are in 

China, Europe, and the U.S.  The challenge is that 50 

million new ZEVs per year by 2035 (in less than 15 

years) 85 million by 2050.  Shifts in battery 

materials from cobalt to nickel. Peter mentioned in 

his presentation that VW is planning 6 new battery 

factories to be built.  He also discussed recycling 

reduces raw material demand.  

Session 6 - Alternative Fuels / Electrification 

Toyota's Clean Vehicle Technologies: The Potential 

of Hydrogen and Fuel Cell Vehicles - Andrea 

Lubawy, Toyota 

This presentation focused on the differences 

between Fuel Cell EVs and Battery EVs.  Hydrogen 

cost will go down while it’s proposed that gas cost 

will continue to increase.  Toyota’s environmental 

challenge of 2050 includes saving 121 million tons 

of CO2.  Andrea said that Toyota sells more hybrid 

vehicles than all other automakers combined (85% 

of sales in California are Toyota, then Honda and 

Hyundai).  Toyota and Air Liquide are working to 

expend more stations into the Northeast; all 

hydrogen in the NE will be 100% renewable, from 

hydro power in Quebec.   

Why Electric is the best option for Terminal Trucks 

- Jason Dake, Orange EV 

This presentation by OrangeEV discussed their 

experience with converting terminal trucks to 100% 

electric.  They gave information on the cost over 5 

years for a conventional fueled truck vs. EV and 

suggested it will take 1 to 4 years to payback 

depending on incentives.  It was mentioned by one 

client, that electric terminal tractors had a 75% 

decrease in downtime over 2-years compared to 

diesel counterparts and maintenance costs were 

also much lower.  

Bringing Class 8 BEVs to Market: Early Lessons 

Learned - Dawn Fenton, Volvo 

Electric trucks pose new and unique fleet 

considerations, including planning, investments and 

costs.  Volvo mentioned that more government 

support is needed, including prioritizing grant 

funding, as loans have little influence on ZEV truck 

purchase decisions.  There needs to be a strategy 

for the electrification of medium and heavy-duty 

vehicles to align the various state agencies and 

synchronize state support with state/local 

requirements.   

Update on Advanced Biofuels - Ezra Finkin, Diesel 

Tech Forum 

Diesel fuel and engines power our economy.  One 

out of every two economic sectors is reliant on the 

diesel engine.  However, perhaps diesel engines do 

not need to operate only on petroleum diesel fuel; 

Rudolph Diesel’s patent was designed to operate on 

biofuels and can still do so today.  Sources of 

biodiesel and renewable diesel fuel are 73% 

vegetable oils, 17% animal fats and 10% other. 

Using renewable diesel or biodiesel in new or 

existing diesel engines can reduce GHG emissions 

by at least 50%.  Some facilities that produce oil 

could be rebuilt to produce renewal diesel fuel.  

California is the leader with Oakland Bus project 

that showed 75% reduction of GHG emissions by 

displacing 230,000 gal of diesel = 10,000 tons CO2 

reduction. And it’s not just roadway vehicles, San 

Francisco Bay Ferries use renewable diesel fuel to 

reduce 22,000 tons of GHG per year. Another off-

road option is large mobile diesel generators to help 

with power outages. An example for NYC, indicated 



that switching to biodiesel, renewable diesel fuel 

and natural gas would give a 34% reduction of GHG 

emissions, while adding an all-electric fleet would 

only be a 9% reduction.  It seems like using multiple 

sources is the way to go instead of focusing on just 

one method, along with replacing older engines and 

equipment.  Ezra also mentioned Brightline, the 

Florida biodiesel train, that would connect Miami to 

Orlando and eventually Tampa.  This would be a 

new option for commuters to travel around FL 

rather than personal vehicles, but is still many years 

out.  Currently, they were only operating around 

the Miami area before the pandemic. 

Session 7 – VW Updates  

Electrify America Cycle 2 Update & Cycle 3 

Planning - Andrew Dick, Electrify America 

In the MARAMA region, there are 319 chargers 

across 67 locations that are open to the Public, with 

several more in construction phase.  Their goal is to 

space stations on average 70 miles apart, with the 

farthest being 120 miles.  As of 2020, 96% of 

Americans live within 120 miles of an Electrify 

America Station; the states with no stations were 

location in Montana, Wyoming, N&S Dakota and 

Minnesota - sparsely populated areas.  The goal is 

for manufacturers to increase vehicle ranges and 

the need for high powered charging in the very near 

future. Andrew also mentioned EV policies and 

incentives across the US to boost EVs.  The Cycle 3 

plan will be released this summer.  

Panel Discussion: VW & the Pandemic State 

Updates  

Deanna Morozowich, DE: Volkswagen 

Environmental Mitigation Trust Program – Status 

Update 

Tim Shepherd, MD: Maryland's VW Settlement 

Program 

Melissa Evanego, NJ: NJ’s VW Settlement 

Brian Phillips and Dave Willis, NC: North Carolina 

Phase 1 Volkswagen Settlement Program 

Mike Trone, PA: Driving PA Forward 

Angela Conroy, VA: Volkswagen Environmental 

Mitigation Trust: Virginia Updates 

A panel discussion on the status of VW settlement 

funding for our states and how the money is being 

used, along with some conversation on what is not 

allowed, or how other states are using the funds 

that may be of interest to others.  For many, issues 

were from logistics due to COVID-19 and the 

pandemic with folks working remote and the 

backorders of new equipment and supplies.  

VA mentioned that people are applying for EV funds 

even without VW money and like MD, they are 

limited in what they could use for administration 

costs.  NC also has EV initiatives and their plan is to 

reduce energy within State Buildings by 40% by 

2025 – note: this would be doable if people 

continue to work remote and the State 

infrastructure footprint is reduced.   

One question discussed was how do States 

announce the availability of VW funding:  

DE: Competitive RFPs 

NC, MD and NJ use List Servers 

PA: Press releases, website, industry newsletters, 

stagger application releases, State publication 

VA: Partnerships with DOT, dedicated grant cycle 

process to help with logistics 

Common concern brought up during this session and 

the previous days on EV: “will the infrastructure be 

there to support all these EVs?” A wait and see 

approach at this time.  

Session 8 - Emissions Modeling / MOVES 

Introduction to the r4moves Package - Joseph 

Jakuta, DC DOEE 

The purpose of this tool is to access and analyze 

data from the MOVES model using R, manipulate 

MOVES inputs, create Runspecs and Batch files and 

document the MOVES workflow. The end goal is to 

be able to complete all your work in MOVES 

without ever leaving R!  This was originally done 

with MOVES2014, but is currently being updated to 

work within MOVES3.  Next step would be to add 

NONROAD output functions.  Work is currently on 

Github and Joseph has asked for feedback before 

putting it up on CRAN. DOEE has used this tool for a 



review of the 2017 NEI Mobile Source inventory 

inputs, development of emission rates based on 

local data, DC analysis of OTC Aftermarket 

Converter Model Rule implementation and 110(l) 

demonstration for I/M Program changes.   

VIN Decoding for MOVES Inventory Runs and Fleet 

Classification - Tom Dvorak, NJ DEP 

Tom, along with Denise Cormier, Maine DEP, 

worked on this VIN decoding tool for fleet 

classification.  It was mentioned that heavy duty 

vehicles VIN requirements are not as rigid as light 

duty vehicles, therefore more challenging. The 

NHTSA product information catalog (VPIC) is a data 

mapping tool that can be used to decode a single 

VIN or large volumes using their API. 

Comparison of Ozone Precursor Emissions from 

MOVES3 & MOVES2014b - Gil Grodzinsky, GA EPD 

This project focused on the ozone precursors: NOx 

and VOCs, comparing MOVES3 with MOVES2014b 

results and conducting QA on MOVES3 to assess the 

impact to meet the Atlanta motor vehicle emissions 

budget.  The following local inputs were used in 

both model versions: average speed distribution, 

age distribution, VMT, I/M program, meteorology 

and vehicle population. Due to some structure 

changes within MOVES3, default inputs were 

incorporated for fuel characteristics, ramp fractions, 

starts per day and idling / hoteling defaults.  

MOVES2014b inputs were also modified to include 

the most recent data used in MOVES3.  The overall 

emissions comparison showed MOVES3 NOx 

emissions higher for all scenario years (2020-2050).  

However, most of the increase was seen with buses 

and HD trucks while LD & MD vehicles saw a 

decrease within MOVES3.  This project also saw that 

modifying VMT by roadtype distribution for trucks 

impacted emissions significantly. VOC differences 

were driven by light duty vehicles.   

A First-Order Comparison of Default Databases 

between MOVES3 and MOVES2014b - Jin-Sheng 

Lin, VA DEQ 

VADEQ installed and updated MOVES and SMOKE-

MOVES models on a Linux system.  This has been 

the norm since MOVES2009 was released.  This 

presentation focused on the differences between 

MOVES3 and MOVES2014b using a first order 

(fundamental) analysis.  They compared default 

databases and the tables that were within MOVES. 

This talk reviewed: relative mileage accumulation 

rates, speed distribution & profile, fuels and age 

distribution for base year and future years.  

Additional parameters have been examined but 

presented elsewhere and may be downloaded via a 

link within this presentation. There was a fuel 

region parameter that appears to have been 

updated with MOVES Patch 3.0.1.  As expected, the 

Relative Mileage Accumulation Rate is used to 

allocate VMT to 13 vehicle types and the rate 

declines as vehicles age. CRC-funded telemetric 

speed data has been incorporated into MOVES3 on 

a national scale but not at county level.  The 

incorporation of telemetric data has changed speed 

distribution in MOVES3, especially at higher speed 

bins.  The average speed is now slower for 

motorcycles (11) and light duty vehicles (21/31) and 

higher for all other vehicles (buses and trucks).   

https://www.arc.vt.edu/air-quality-modeling  

Developing Updated Nonroad Activity Inputs - 

Sarah Roberts, EPA OTAQ 

Emissions from nonroad sources (e.g., construction, 

agriculture, lawn & garden, GSE and pleasure craft.) 

will continue to be a significant share of the mobile 

source emissions inventory.  EPA is in the process of 

a multi-year effort to update the Nonroad model, 

which is part of MOVES.  Much of the data 

(equipment populations, spatial and temporal 

allocations, activity rates, emission rates) has not 

been updated since its first public release.  EPA is 

looking at options outside the norm such as 

telematics and auction house records, and working 

with partners (like TCEQ, Calif DOT and private firms 

for construction) to update these data. By working 

with folks outside of EPA, there will be a better 

understanding of maintenance practices, 

deterioration rates and fuel usage.  Additionally, 

consistency of usage (day of the week) could be 

better known.  EPA is actively seeking additional 

https://www.arc.vt.edu/air-quality-modeling


partnerships to help gather better data to address 

research needs to improve modeling.   

Submitting 2020 Mobile Source Data and Best 

Practices - Janice Godfrey, EPA OAQPS 

This presentation was on the methods and QA 

checks that could be used for Air Agencies to submit 

data for the next version of the NEI (2020).  Changes 

for MOVES3 were also discussed, which included 

ramp fractions being removed from MOVES and a 

few additional source and fuel type combinations 

(i.e., CNG Bus) were added.  Information on the 

County Database (CDBs) was discussed in detail for 

agencies to provide the best data to EPA.  It was 

highly advised to install MOVES3.0.1 and States 

should consider submitting monthly VMT Fractions 

if data is available.  A recommended resource for 

data during COVID is the Bureau of Transportation 

website: https://www.bts.gov/covid-19/.   EIS 

Production Submission Window Opens for 

State/Local/Tribal SLT submittals 7/1/21 and the 

last day to submit emissions data is 1/15/22.  The 

2020 NEI Plan can be found: 

https://www.epa.gov/sites/production/files/2020-

08/documents/2020_nei_plan_final.pdf  

SMOKE-MOVES for MOVES3 - Alison Eyth, EPA 

OAQPS 

The final presentation of the workshop was given by 

EPA on the Purpose of SMOKE-MOVES a set of 

programs in SMOKE used to create onroad 

emissions based on MOVES emission rates in a 

format suitable for air quality modeling, where 

SMOKE is Sparse Matrix Operator Kernel Emissions 

modeling system. The main inputs to SMOKE-

MOVES are activity data, meteorological data, 

emission factors output from MOVES, and other 

ancillary data.  MOVES is not run for every county, 

but run for “representative” counties where the 

same emission factors may be used for multiple 

counties with similar characteristics. Representative 

counties are selected based on: state, altitude, fuel 

region, average light-duty vehicle age, and 

inspection and maintenance programs.  There are 

about 300 representative counties for the US.  For 

the 2017 NEI, there were 296 counties for CONUS 

and 38 for AK/HI/PR/VI.  Several good graphics were 

used in the presentation to show the emission 

modeling steps within SMOKE-MOVES and also the 

impacts that MOVES3 had on the modeling.  For 

instance, it accounts for a better representation of 

long-haul truck hoteling along with activity for 

vehicle starts and off-network idling.  It also 

incorporates the impact of the HD GHG Rule and 

the Safer Affordable Fuel-Efficient (SAFE) Vehicles 

Rule.  MOVES3 was run for each NEI year: 2002, 

2005, 2008, 2011, 2014, 2017.  EPA’s air Quality 

Time Series project (EQUATES) was also mentioned 

and more information on this will be presented 

later this year at the MJO MOVES Workgroup 

Webinar.  

This workshop was a collaboration and 
coordination between air organizations and 
agencies (state, local and regional) MPOs and 
DOTs (local & national), EPA and FHWA.   
 
At the end of the workshop an overview of the talks 
and additional Q&A were discussed.  
 

https://www.bts.gov/covid-19/
https://www.epa.gov/sites/production/files/2020-08/documents/2020_nei_plan_final.pdf
https://www.epa.gov/sites/production/files/2020-08/documents/2020_nei_plan_final.pdf

