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Introduction

Annual PM, . National Ambient Air Quality Standard (NAAQS)

Current annual PM, . NAAQS is 9.0 ug/m?3 (from 12 pg/m3)
US EPA’s recommended Class Il Significant Impact Level (SIL) value is 0.13 pg/m3
(from 0.2 pg/m3)

Challenges in PSD Modeling for the Annual PM, . NAAQS

Prescribed fires in Georgia (about 1.5M acres burned every year) are designed to
keep forestry healthy and to avoid disastrous wildfires.

High PM, . concentrations result from “atypical activities” including these prescribed
fires.

Objective of Proposed PM, . Background Methodology

Exclude the impacts from atypical activities to set appropriate “background
concentrations” for the purpose of PSD modeling analysis



. “Background Concentrations”

Appendix W. 8.3 Background Concentrations

Background air quality should not include the ambient impacts of the
project source under consideration. Instead, it should include:
Nearby sources — These are individual sources located in the vicinity of the source(s)
under consideration for emissions limits that are not adequately represented by
ambient monitoring data.
Other sources — Natural sources, other unidentified sources in the vicinity of the
project, and regional transport contributions from more distant sources (domestic
and international). The ambient contributions from these sources are typically
accounted for through use of ambient monitoring data or, in some cases, regional
scale photochemical grid modeling results.



= Cumulative Impact Analysis for Annual PM, . NAAQS

Combined impacts of all direct PM, . emissions and those of precursor emissions from:

New or modifying source “S”, where S =S1 + S2

S includes primary “S1” and secondary “S2” impacts from all sources at the facility. Note: In the
case of a major modification at an existing facility, this is not limited to the project source but
rather includes the facility-wide total. For a new PSD project, S should be same as the project
source impacts, since the project source impacts are equal to the facility wide impacts.*

Direct emissions from nearby sources “N”, and

Monitored background concentrations “B”, where B = B1 + B2

Accounting for primary and/or secondary impacts from regional background sources “B1” and all
nearby sources not explicitly modeled “B2”.

Total Impact “T” = S+N+B = S1+S2+N+B1+B2

Note that Appendix W calls N+B as “background concentrations.”

*S will be the same as the impacts assessed in the SIL modeling for a new project.



=  Georgia EPD’s Current Approach Including MERPs

FEMISso> FEMISNOx)

Cumulative Impact = Backgroundpp, s + MCVpyp s + SILppo 5 X (MERPsoz MERP o,

Where,

* Backgroundpyy, s is a representative daily or annual background PM, : value in pg/m?3 that can be
obtained from Georgia EPD’s published background data table.

* MCV pyy2 5 is a modeled concentration value in ug/m3 as either the highest average over five years
(annual PM, ) or the average 8" high over five years (daily PM, ) using AERMOD. A MCV reflects
primary (direct) PM, . emissions from both the proposed facility and nearby offsite sources.

* SILpy 5 is a SIL value for daily or annual PM,, ¢ (png/m3).
* FEMIS¢g; and FEMIS ¢, are the facility-wide emissions for SO, and NO, (TPY).

* MERPgp; and MERP ¢, are the SO, and NO, MERPs (TPY) for secondary annual or daily PM, .
formation.



Georgia EPD’s Current Approach Including MERPs

* MCV ppy2 5 accounts for the primary portion of “S” (“S1”) and all “N”;

FEMISSOZ FEMISNOx . uen [u ”
e SIL X ccounts for th ndar rtion of 2”): and
PM2.5 MERP<q, + MERPyg, accounts for the secondary portion of “S” (“S2”); a

* “Backgroundpy; s” accounts for “B1” and “B2” because Georgia EPD selects a
“background monitor” close to a project source.

. FEMIS FEMIS
Cumulative Impact = Backgroundpy, s + MCVppo5 + SILppyas X ( 502 NO")
| ' - MERPsp; ' MERPNoy

~ ~ ~ ~
T (B1+B2) + (N+S1) + (S2)



— New Approach to Determine “Background PM, .”

1. For “B1”, choose a “statewide background concentration” to account for long-range transport, etc.
The lowest PM, . concentration value can be selected as a statewide background concentration.
The General Coffee monitor is the proposed monitor for this example purpose.
The final value for the statewide background concentration should be the measured PM, .
concentration (i.e., three-year average of daily values) at the monitor, minus
The impact of prescribed fires nearby the monitor based on the “integrated plot” analysis
on all candidate days of daily PM, ; values > 15 pg/m3
The impact by direct PM,  sources within 50 km radius of the monitor, and
The secondary impact within 50 km radius that is calculated at the Step 2 below

2. For “B2”, calculate secondary impacts by all (e.g., point, mobile, and area) nearby sources
Use NEI because B2 is supposed to represent “actual” impacts, not “potential” impacts

Add up all NO, and SO, emissions from all emissions sources within 50 km radius of the project site except
for wildfires and prescribed fires

Use MERPs to calculate impacts

Include all point sources (including airports, railyards, and shipping docks)
Include all non-point sources based on the fraction of intersections between each county and the 50-km buffer

Note that this is only for the annual PM, : NAAQS analysis.




— Example “Background PM, .”

Three-year average of daily values

excluding Rx Fire Impacts

e 7.326 pg/m?3 before exclusion for 2021-2023
e 6.863 ug/ms3 after removing 14 daily PM, . > 15
ug/m? that were related to prescribed fires

Impact of primary PM, . by sources

nearby via AERMOD modeling

« With 2018-2022 meteorology and 2020 NEI, the | \
estimated impact is 0.07121 pg/m?3




Emissions for Nearby Nonpoint Sources

FIPS | All NOy | All SO, % Frac NO, | Frac SO,
13019 692 24 36% 246 9
13003 467 15 100% 467 15
13309 331 6 3% 10 0
13229 656 12 34% 222 4
13069 1470 37 100% 1470 37
13299 1303 17 40% 523 7
13001 806 17 38% 304 7
13065 548 5 18% 98 1
13161 528 11 91% 480 10
13017 691 12 43% 298 5
13173 353 9 9% 33 1
13155 723 16 45% 327 7
13271 562 10 46% 258 5
13005 516 10 100% 516 10
Total 9646 202 Total 5253 117

“%” indicates the overlapping area of each county with the 50-km buffer of the General Coffee monitor.
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Example “Background PM i
2.5 Rome
Sandy Springs Athens Colom
Use NEI2020 for “B2” e
Excluding WF and Rx fire Augusta
Partial emissions for counties that are not covered by the 50-km buffer entirely ® Macon = . ®
Auburn Hypothetical
Category | Precursor |Emissions (TPY) o MERP:source L34
SO7 82 Albany .
NO 5253 Dothan Brunswick
NP(f X ]
( raC) SO7 117 Valdosta

Use a representative hypothetical MERP source

« The most conservative stack configuration

Calculate the secondary impact

Precursor |Emissions| Stack

MaxConc |MaxConc/Emissions

NO, 1000 10

0.0247 0.0000247

SO, 1000 10

0.0783 0.0000783

(485+5253)*0.0000247
+(82+117)*0.0000783
=0.158

Therefore, the recommended background concentration is 6.863-(0.07121+0.158) = 6.634 pg/m?.
For each project, the site-specific secondary impact by sources “nearby” (i.e., within 50 km of

the project site) will be added to this value.



— Georgia EPD’s New Approach (Annual PM, ;)

NEMISgp; . NEMISyoy
MERPgp,  MERPyoy

MERPsp,  MERPpNOx

) + MCVppmas + SILpyas X (FEMISSOZ FEM15N0x>

Cumulative Impact = Backgroundppps + SILpy; 5 X <

Where,
* Backgroundpy, s is a representative state-wide annual background PM,  value in ug/m? (i.e., 6.634
ug/m3).
* SILpy 5 is a SIL value for daily or annual PM,, ¢ (ng/m3).

* NEMIS¢g; and NEMIS ¢, are the emissions for SO, and NO, (TPY) from sources nearby (i.e., within
50 km) the project source, excluding wildfires and prescribed fires.

* MCV pyo 5 is @ modeled concentration value in ug/m?3 as either the highest average over five years
(annual PM, ) or the average 8" high over five years (daily PM, ) using AERMOD. A MCV reflects
primary (direct) PM, . emissions from hath the proposed facility and nearby offsite sources.

* FEMIS¢g; and FEMIS ¢, are the facility-wide emissions for SO, and NO, (TPY).

* MERPgp; and MERP ¢, are the SO, and NO, MERPs (TPY) for secondary annual or daily PM, .
formation.
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B1 - Background Concentrations of 6.634 pug/m?3

[ ° Rock i
— Example Application )
! e ome
lllustrative Example Source Sandy Springs  Athens Colum
A source near Macon { )
ugusta
S1 - Direct PM, . Impact by the project source: 1.0 ug/m3 ¥
N - Direct PM, . Impact by nearby stationary sources: 0.1 pg/m?3 gubum Irflfifﬁgthetical ®
S2 - Facility wide NO, and SO, emissions by the project source: 1000 TPY NO, and 100 TPY . MERP-source
SO,: (1000)*0.0000247+(100)*0.0000783=0.03255 ‘ Savann
B2 - NO, and SO, emissions by all nearby sources: Albany ®
(9844+9412)*0.0000247+(1321+128)*0.0000783=0.590 Dothan BreCe
Category Precursor Emissions (TPY) Valdosta
: NO, 9844 S SR
PO MaxConc/
S0, 1321 Precursor |[Emissions| Stack MaxConc Emissi
NO 9412 misSsions
NP(frac) S OX 178 NO, 1000 10 0.0247 0.0000247
2 NoR 1000 10 0.0783 0.0000783

Therefore, the total impact is 8.357 ug/m3 (=(B1+B2)+(N+S1)+(S2))=((6.634+0.590)+(0.1+1.0)+(0.03255)).
If we apply the existing approach (lowest nearby PM, - design value), the Macon-Forestry monitor is selected
for the background monitor. The background concentration is 8.186 pg/m?3 including atypical days.

Then, the total impact would have been 9.319 Lg/m?3 (=(8.186)+(0.1+1.0)+(0.03255)).




Summary

. Georgia EPD has developed a new method to calculate site-specific
annual PM, . background concentrations for use in PSD modeling.

. The new method starts with a statewide background monitor, removes

“local” and atypical event influences (e.g., prescribed fires), and adds
site-specific secondary impacts from all sources within a 50 km radius
of the project site.

New background PM, . concentrations generated from this approach
will provide more “headroom” for new PSD projects compared with
the traditional approach.

. Georgia EPD will provide site-specific background PM, . concentrations
to applicants upon request.



Contact Information

Sarah Ray

Georgia Dept. of Natural Resources
4244 International Parkway, Suite 120
Atlanta, GA 30354

Sarah.Ray@dnr.ga.gov
470-524-0616
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