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SEPA Introduction

Environmental Protection

Agency

Wildland fires are consistently the largest emitter of
Particulate Matter < 2.5 microns (PM, ;) in the
National Emissions Inventory (NEI)

2020 NEI PM2.5 Fraction
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1 https://www.epa.gov/air-emissions-inventories/air-pollutant-emissions-trends-data

Prescribed fires (Rx) like this broadcast burn annually
account for 25-75% of the wildland fire PM, . in EPA
inventories?

N

USFS: https://www.fs.usda.gov/sites/default/files/styles/scale_880/public/2023-04/prescribed-burn-on-
hornet.jpg?itok=IwXcZIOw

Not all
prescribed
fires are
broadcast
burns!
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Why are pile burns important?

~75-90% of area treated with
fire in Oregon each year are
in the form of pile burns.

Piled vs Broadcast vs Underburn Acres Burned

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

[ Broadcast Underburn [ Piled

Source: Oregon Department of Forestry 2022 Oregon Smoke Management Report

Pile burns are common in
many parts of the U.S,,
particularly the western U.S.



SEPA Motivations

Environmental Protection
Agency

= Satellites can detect pile burns but they were

reviously categorized as higher emitting broadcast
Large piles of woody biomass are P Y g g g

burned as part of fuel treatments or burns (or perhaps ignored)

to dispose of downed wood. These " We recognized an emissions difference with pile burns
are pile burns (PB).

but no suitable NEI had been developed

= What magnitude of criteria air pollutants do pile burns
emit across the United States and where do these
emissions occur?
= Develop a method for estimating pile burn emissions
in the 2023 NEI that:
= Accommodates state-submitted activity
" |ntegrates into the NEI workflow
= Provides daily emissions totals by location




SEPA Pile Burn Activity

Environmental Protection

* 2023 pile activity data for 14 states, 2 Federal agencies, and 1 tribe

* Activity basis varied across these data sets:

Area Pile Volume Pile Piled Burned Mass
Geometry Mass

5 4 3 3 3

e Each form of activity requires a different
calculation method to get to the burned
mass

* 2023 final pile burn data gap-filled with
satellite fire detections over recent known T
logging activity on USFS land in CO and SD



SEPA Estimating Pile Burn Emissions

Environmental Protection
Agency

Pile Burning Emissions = Biomass Burned * Emission Factor

Biomass burned

* Can be estimated with 5 different calculations depending on the information provided Activity reported in
« Mass consumed or the bolded forms

Mass of piled material X consumption fraction (CF) or

Pile volume(geometry) X biomass density X packing ratio X CF or

Pile volume X biomass density X packing ratio X CF or

Area X fuel loading X CF

Emission factors

https://depts.washington.edu/nwfire/piles/

. S =% | Piled Fuels Bi d Emissions Calculat
« Smoke Emissions Reference Application (SERA) | o0 T HER BIOMAss and EMISSIONS LAICUiator

Last updated: 3/26/2014

NLINE FORM) [Start over/change measurement system/use batch mode] [Help]

pile burn emission factors (EFs)

* EFs by combustion phase where possible: flaming
vs. smoldering vs. residual —— S | -
Pile geometry consumption equations from Y —
USFS/UW Pile Burn Calculator and CONSUME for |
i H 1 P‘Ecmmpos‘:m: == %% of lvd terial (Note: Default for C = 50%, defsult for Washington DNR estimates = 85% 6
hand (Wright 2009) and machine piles (Hardy 1996) | === == s




_ Estimating Biomass Burned from Area

4.5 tons/acre median value derived from CA and WA permit data

CA PFIRS and WA Permit Pile Burn

Reported Tons Divided By Acres Burned
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For states and agencies that only provide area:
Biomass burned = 4.5 tons/acre X acres (treated) X CF



SEPA 2023 Pile Burn Workflow

National ground
reports and

_ : Perimeter Data State/Local/Tribal
Wildland satellite .
fire detections (WF, Rx, PB) Activity Data (Rx
and PB)
Pile Burn (PB) ' l

activity removed

from wildfire (WF)
and prescribed fire
(Rx) workflow

8% of PB permits
reconcile spatially
and temporally
with satellite fire
detections

Python Modified
SmartFire2

BlueSky

Pipeline

Day-specific Fire lat-lon, Type Pile Burn
and Acres Burned Processor
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Submissions from
15 States
1 Tribe
2 Federal Agencies

2023beta NEI Wildland Fire
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PB

28,923 RX
1,254,138

WF
862,828

2023 Pile Burn Emissions
2023 Draft Pile Burn County PM, .
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Pile burn emissions peak
nationally in October and

November XE

2023v1 US Pile Burn Monthly PM2.5

2023v1 State PM2.5 RX + PB [l 40000 - 60000
[]0-1000 I 60000 - 80000
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——2023 US Pile Burn PM2.5 =
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2023 Method Comparison

2023v1 PM2.5 for Pile Burns Detected by Hazard Mapping System

GA ID MT NV

AL AR AZ CA CcO OR uT
State

M Bluesky M Pile Burn Calculator

2023v1 Pile Burn Activity Associated with HMS Detects
BlueSky Processed through BlueSky as Broadcast Burns
Pile Burn Calculator Processed as piles using the draft pile burn method
Area treated is equivalent between methods

93% Reduction in PM, . for activity seen by satellite

WY
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sepA 2022 Pile Burn Emissions Comparison

Environmental Protection
AAAAAA

2022 Emissions Modeling Platform 2023 Draft NEI has 28,923 tons PM, ¢
(v2) had 16,088 tons PM, . from 13 from 14 states, 2 Federal agencies, and
states, 2 Federal agencies, and 1 tribe 1 tribe
PB PB
16,088 28,923 RX

1,254,138
WF
862,828

WF

938,363 RX

1,086,420

More activity and more complete activity is resulting in greater pile burn emissions
as this method continues to be implemented. "



SEPA Impacts and Next steps

Environmental Protection
Agency

e PBs are a relatively minor source of emissions
nationally, but locally important in the Pacific
Northwest

* Previous NEIs may have overpredicted prescribed fire
emissions in regions with pile burn activity

* Directly applicable to air quality modeling for State
Implementation Plans (SIP) as a source of winter PM

e Data are missing: acquire more data from states, land
managers, and practitioners

* |dentify data sources and methods to differentiate pile
burns

e Expand the emission factors to include hazardous air
pollutants (HAPs)

* Evaluate updated pile burn calculator in BlueSky

Draft Python tool available on internal EPA GitHub:
https://github.com/USEPA/piletool

= O USEPA / piletool ¥ Q. Type (7] to search 8 - + - 0 n &

<> Code 1 Pullrequests (®) Actions [ Projects (@ Security [~ Insights &3 Settings

£ piletool ' Private ©Watch 0 ~ | % Fok 0 v | ¥ Star 0 -

forked from jlbeidler/piletoa

¥ main - ¥ 1Branch © 0Tags Q Go tofile t + <> Code ~ About

No description, website, or topics provide

This branch is up to date with jlbeidler/piletool:main . i Contribute ~ 3 Syncfork ~

[0 Readme
BB MIT license
ﬁ\ jlbeidler Add files via upload a82d3db - last month @ 3 Commits X
Ar Activity
density nitial commit last month B Custom properties
vy Ostars
.gitignore nitial commit last month
0 g ) & 0watching
[3 LICENSE nitial commit last month % 0forks
[_f] Pile Burn Guidance_r2.docx Add files via upload last menth
Releases
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Contact: NEI Help@epa.gov

The views expressed in this presentation are those of the author(s) and do not
necessarily represent the views or the policies of the
U.S. Environmental Protection Agency.
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SEPA  Estimating Biomass Burned From Activity

Agency

* Activity supplied as a mass
 |f it is burned or consumed — great! Nothing more to do.

 |f it is total mass in pile — apply the consumption fraction
(75-95% Hardy 1996) (90-95% Wright 2019)

* Activity supplied as a pile volume

* Determine packing ratio to calculate effective volume
(0.1-0.3 Hardy 1996/CONSUME v3) for machine piles

* Determine wood species to calculate mass using

biomass density (Miles 2009) or regression formula
(Wright 2010)

* Activity supplied as a geometry /

* Determine best volume formula to calculate pile volume
* Follow the pile volume method above

1. Half-section of sphere 2 Pa aboloids

= 26

3. Half-cylinder 4, Half-frustum —’“"

5. of 6. Half-elli psod
cone with =
round lh:
ends -

Wy
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Image source: Hardy 1996
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