Abstract

Recent studies have shown that NOx emissions estimated by MOVES in NEI may be overestimated by as much as a factor of 2. As
part of the effort to evaluate the NOx emissions from mobile onroad sources, the Georgia Environmental Protection Division (GA
EPD) has investigated the sensitivity of NOx emissions from on-road mobile gasoline vehicles estimated by MOVES2014a to fuel
sulfur content in gasoline. Sulfur has been shown to impact the efficiency of NOx control technologies on gasoline powered vehicles
through interference with the catalyst, and therefore the sulfur content in gasoline can impact the NOx emissions estimated by
MOVES. In MOVES2014a, default sulfur content through 2016 was assumed to be 30 ppm for gasoline, significantly higher than the
25 ppm identified in some areas with test data. However, a lot of areas have to use the default 30 ppm for sulfur content due to
scarcity of data. The sulfur content for gasoline must be 10 ppm or less according to Tier 3 requirements starting in 2017 and
MOVES2014a takes this into account in its default fuel blends. MOVES2014a was run with different sulfur content levels in
gasoline ranging from 5 ppm to 50 ppm for Fulton county during 2014 and 2030.
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Likely not be overestimation due to over-compliance with Tier 3 gasoline
rule by 2030

MOVES2014a might slightly underestimate sulfur content first few years
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Over-complying Tier 3 Gasoline Standard (10ppm) with 5ppm

Gasoline in 2030 to Compare Future Effects:
Going from 3Q to 20ppm,_ the minimum likely observed sulfur content in 2011 —  Impacts Tier 2&3 controlled light duty gasoline cars/trucks only
or 2014 gasoline, results in: —  Tier 1 only 2000 model year or earlier, insignificant impact _

—  Emission decrease in 2014 of less than 10% —  Impacts Tier 2 controlled vehicles the most (Tier 3 may include controls
—  Emission decrease still only around 10% when only looking at gasoline beyond catalysts poisoned by sulfur), but still maximum impact only
powered vehicles with 2030 emissions when Tier 3 would be in effect 13% or less.

(including whole vehicle population, well below 10%) —  Tier 3 vehicles will dominate by 2030 and are impacted less than 10% —
—  Only slightly higher maximum difference with 2030 than 2014 (10% vs. even in worst model year case —

8%) —  Banking for 10 ppm standard probably long gone by 2030 and no

Sensitivity for Year 2030 Going from 5 to 30ppm:
—  Significant for Tier 2 controlled light duty gasoline cars/trucks only (Tier
1 impacts <4%)

Tier 3 controlled vehicles not as sensitive; perhaps catalyst interfered less
by sulfur in gasoline according to MOVES2014: Mimics sulfur content
Impacts seen with recent laboratory and emission control studies cited in
EPA’s recent fuel effects report!!

Further study on lesser Tier 3 sensitivity being considered

LD gasoline vehicle emissions for 2030 mimics overestimation claimed
by recent studies (30-70%+) only when comparing sulfur levels 3 times

Same Inputs used in Atlanta ozone maintenance SIP

—  \ehicle type and age from recently updated vehicle registration
data from Polk/IHS

—  VMT and speeds from Atlanta’s newly developed Activity-Based
Model (ABM)

— 2014 and 2030 model years for maintenance demonstration

Compare NOx Emission Outputs
—  Total emissions from light duty gasoline cars and trucks _
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Total emissions from light duty, all fuel types
Total emissions from all vehicles, all fuel types
Total emissions, broken down by model year vehicle
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The % discrepancy in NO, emissions claimed in other recent studies
much higher, from 30% to over 70% overestimation

This % change in studies still substantially greater than extreme case of
going from 50ppm to 10ppm for 2014 which is 20% or less

indication of a future stricter standard, over-compliance less likely, thus
5ppm a very conservatively high estimate

requirement versus 50% overcompliance
Chance of such occurrence nil
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