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Presentation Outline

• Fort Benning air emissions overview

• Historic perspective of inventories preparation

• Why harmonize with Environmental Protection Agency 
(EPA) greenhouse gas (GHG) reporting rule?

• The emissions harmonizing process

• Example combustion unit

• Conclusions
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Air Emissions Overview

• Title V Operating Permit
– New Source Performance Standards (NSPS)
– Hazardous Air Pollutant (HAP) major source

• Major source under Prevention of Significant 
Deterioration (PSD)

• EPA GHG mandatory reporting rule
• Executive Order 13514
• Georgia Environmental Protection Division (EPD) 

emissions inventory (fee determination)
• U.S. Army inventory requirements 
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Emissions Inventories Recent History
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Combustion Units Emissions Methods

Inventory Emission 
Factor (EF) 

Source

EF Units of 
Measure 
(UOM)

Raw Data 
Source and 

UOM

Reporting or 
Emissions 
Limit UOM

Criteria & HAP AP-42 Gas: lb/mm scf
Oil:  lb/ 1000 gal

Gas:  Meter (cscf)
Oil:  Used (gal)

Monthly

Criteria: TPY
HAPs:  lb/year & 

TPY

Title V Emission 
Caps

AP-42 Gas: lb/mm scf
Oil:  lb/ 1000 gal

Gas:  Meter (cscf)
Oil:  Used (gal)

Monthly

Criteria: TPY, 
Rolling 12 Month 

Sum

PSD Significance
Thresholds

Georgia EPD Lb/mm Btu, 
Btu/hr, Operating

Hours

Gas:  Meter (cscf)
Oil:  Used (gal)

Monthly

TPY via Hr / Year

Greenhouse Gas 40 CFR Part 98
Subpart C

Enviance
TCR Protocol

Gas:  Meter (cscf)
Oil:  Used (gal)

Monthly

Metric Tons / Year 
CO2e



National Defense Center for Energy and Environment E2S2 Presentation – May 20116National Defense Center for Energy and Environment

Why Harmonize Emissions Calculations?

• Long term program continuity
– Multiple spreadsheets on various computers
– Staff turnover
– No “institutional memory” of methods

• Consistency
– Single data source (meter readings, e.g.) could drive 5 

calculation sets
• Efficiency

– Data collection and entry simplified
• Transparency

– Key sustainability/stakeholder component
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The Emissions Harmonizing Process

• Agreement with Georgia EPA
– PSD significance threshold
– Criteria inventory
– Title V limits

• Use raw data from its source
– Meter readings (Hundreds scf) monthly
– As opposed to pre-processing in excel spreadsheets

• Map single data entry to all dependent calculations
• Preserve previous methods
• One-time report configuration allows ongoing output
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The Emissions Harmonizing Process

Criteria, HAPs, and PSD 
calculations

Title V Permit Conditions 
(Including limit calculations)

GHG calculations

File Organization in EMIS
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Use raw data from its source

Air Quality Ex isting Sou rces 

$ .. ~ Construction Activ it ies 

$ .. ~ Engine Test Cells 

$ .. ~ Engine Test ing 

$ .. ~ Fire Fighter Training Exercises 

$H~ Fuel Transfer 

$ .. ~ Fueli ng Operat ions 

~'' . .. ~ Heating Units 
j .... 0 _Fuel Use Data Entry 

, .... -._,) H008 

j .... .._J H010 
: ,. 
:--.. -..,.? H011 

# t'-1et er Read ing HODS Hundreds scf 

# t'-1eter Read ing HO 10 Hundreds scf 

# t'-1eter Reading HO 11 Hundreds scf 
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Map raw data to drive emissions calculations

e ~ ll 
$···~ US Army - Fort Benning --~~~- D 
I $···'6 Locations & Pr ograms GJ 
i i S···~ Air Qua lity Emissions I nventory 

j I I S···W Air Quality Ex isting Sources GJ 
I . i ~··~ Construction Activ ities GJ 
! $ 21 Engine Test Cells 

I ¥~ Engine Test ing GJ 
I $. ·~ Fir e Fighter Tra ining Ex ercises GJ 
! $ ·~ Fuel Transfer [] 

$··~ Fueling Operations D 
B '',,, ··~ Heating Un its [] 

i·····J _Fuel Use Data Entry GJ 
(· V HOOB --~~~~~~::::::::::= 

I····~ H010 GJ 

System l\1odels 

!mJ 12 J'v1onth Ro lling Disti llate Fuel Oil Usage 

lmJ 12 l'-1onth Ro lling Natural Gas Usage 

lmJ Annual Arsen ic Emissions 

!mJ Annual Arsemc Em issions (FO Combustion ) 

!mJ Annual Arsen ic Em issions (FO Combustion) (Tons) 

lmJ Annual Arsenic Em issions (NG Combustion) 

lmJ Annual Arsenic Em issions (NG Combustion) (Tons) 

!mJ Annual Arsenic Em issions (Ton s) 

lmJ A nnual Benzene Emissions 

!mJ A nnua l Benzene Emissions ITons) 

i ..... .J HOll GJ lmJ Annua l Beryll ium Emissions 

1.... HO 
18 

GJ [mJ Annua l Beryllium Emissions (FO Combustion ) 
~ ..... ~ H019 

!··· ·.,l H020 GJ lmJ Annual Beryllium Em issions (FO Combustion ) (Tons) 
i 
1··.·····.;,;4' H021 n 1!!!1 

L!..J L:.:.:J Annual Beryllium Emissions (NG Combustion ) j ....• .,r H022 

I·····J H023 ... ~ GJ lmJ Annual Beryllium Em issions (NG Combustion) (Tons) 
! '·'~ ... 

t~~J=:==~=~==~=~=~::::::==================:::Jt::f~£~~~=~~GJ~~~-ImJAnnuai Berylllum Em is~onsiTon~ 

I 
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Historical calculation capability allows former 
methods to be used for legacy data

Preserve Previous Methods

US Army - Fort Benning 

1;)...1~ Locations & Programs 

00···1!!1 Air Quality Emissions Inventory 

00 I!!J Air Quality Title V 

E?· ~ GHG ~lanagement System 

$ .. ·J.l Scope 1 - Direct Emissions 

. $ ·~ Fugitive Sources 

$ ~ Landfill 

$ .. ~ ~lilitary Tr aining - Munitions Firing 

- s:~ 

$·~ Military Tr aining- Open Burn Open Detona 

$ ·1!!1 Mobile Sources 

$ .. ~ Stationary External Com bustion Sources 

.. ..._, H008 

-.J H010 

.. -.Jo H01 1 

L ·"IJ} H018 and H019 

i··"IJ} H020, H021, and H022 

~ .... -..) H023 and H024 

; .... -a.." Natural Gas Combustion NOS 

L .. -.Jo Peak Shav ing Plant 

! 00 .. ~ Stationary Internal Combustion Sources 

~l ·w Scope 2 - Indirect Emissions 

$· ·J.l Scope 3 - Other Emissions 

liJ ... J.l Sequestration 

IB .. I!!J GHG ~lanagement System Tem plates 

lfl .. ~ GHG Reference Library 

Description: 

UO~I: 

Precision: 

Calculation Purpose : 

Calculation Requirements: 

Calculation UDF 
Parameters: 

Natural Gas usage, expressed in standar d cubic feet beca use 
EPA 40 CFR 98 Subpart C uses SCF as the unit of measure for 
natural gas. 

Beginning 1/ 15/2010 converts a m eter read ing for HOOS • 
(hundr ed s of scf ) into a fuel use m easured in scf. Please note 
that t his switch in calculat ion met hod re qui res an init ializat ion of 
the meter readino values as of 1/ 1/ 2010 such that the value for 

[Annual Natur al Gas_HOOS_mm scf ] • US Army - Fort Benning\GHG ~lanagement System\ Scope 1 • Direct Emis • 
[ CH4] - US Army- Fort Benning\GHG Management System\ Scope 1 - Dir ect Em is.s.ions\ Stationary External Con 
[ CH4 Annual] - US Arm y - Fort Benn ing\GHG ~lanagement System\ Scope 1 - Direct Emis.sions\ St ationary Exle r 
[ C02-e] - US Army - Fort Benning\ GHG Management System\ Scope 1 - Direct Em is.sion s\ Stationary External C 
[ C02-e Annual ] - US Arm y - Fort Benning\ GHG ~lanagement System\ Sccpe 1 - Di rect Emis.sions\ Stationary Ext T 

I UO~I_Liqu id 
UOM_NatGas. 

1:1 Calculation Oefmition 

Select Act1on Begin Date End Date Scnpt 

1/15/ 2010 
Calculation Definition: ([Meter Readin g HOOB_ Hundreds sd]-PREV 

I2J Edit ([Meter Reading HOOB_Hundreds sd])) · 100 
12:00 AM 

Exceptions: None g iven 

1/1/2000 12:00 1/ 1/ 20 10 12:00 
Calculation Definition: [Monthly Natural Gas Usage HOOB_mm sd] 

Edit 
A~l A~1 

* 1000000 

Exceptions : None given 
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Direct output from 
Enviance EMIS 

Example of limit 
calculations for 
Title V Compliance 
Semi Annual 
Report

Report on Ongoing Basis
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Conclusions

• Actual cost savings realized
– FY11 funding released by Air Program ($50K), not 

requested for FY12
– FY11 funding planned for PSD analysis being reallocated

• Simplified data entry
• Standard calculation methods
• Consistent calculations basis
• Program “memory” built into system

– Will greatly assist future air program managers
– Eliminates multiple excel spreadsheets

• Produces all required regulatory reports
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This work was funded through the Office of the Assistant Secretary of the Army Installations, Energy and 
Environment and conducted under contract W91ZLK-10-D-005 Task 0711. The views, opinions, and/or 
findings contained in this paper are those of the author(s) and should not be construed as an official 
Department of the Army position, policy, or decision unless so designated by other official documentation

Points of Contact
• NDCEE Technical Monitor 

Name: Dr. Chris Hamilton
Organization: Ft. Benning
Phone:  (706) 545-4211
Email: christopher.e.hamilton@us.army.mil

• CTC Project Manager
PMt Name: Angie Degory
Phone:  (814) 269-2704 
Email:  degorya@ctc.com

• Enviance Project Manager
Name: Greg Gasperecz
Phone: (504) 483-7721
Email: GGasperecz@enviance.com
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