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Who & How to conduct an emissions inventory

Who: Under state and federal regs, it is the business owner’s responsibility 
to obtain an air pollution permit for all air contaminant sources.  

How do I know if I have an air contaminant source?
Ohio EPA recommends 4 rules of thumb:

1. Equipment that has a stack, dust collector, or vent. 
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Who & How to conduct an emissions inventory

2.  A process that uses paints, solvents, adhesives, or inks. 
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Who & How to conduct an emissions inventory

3. A process that burns a fuel (e.g., oil, natural gas, or coal) 
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Who & How to conduct an emissions inventory

4. A process that produces visible dust, odors, or smoke. 
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How to conduct an emissions inventory

Now you have you have an air contaminant source inventory –
What Next? 

1. Gather data from each emission source and determine if they 
contain any of the 6 “Criteria Pollutants” on the National 
Ambient Air Quality Standards (NAAQS)

• SDS; VOC sheets; gas usage; current air permits issued to the 
facility; performance test results (stack tests, raw materials,etc.); 
capture and control efficiency of pollution control equipment (RTO, 
baghouse, etc.); vendor literature describing the process



7

How to conduct an emissions inventory

2. Identify legally enforceable limitations 

3. Identify the emission calculation 
methods you will use.  
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How to conduct an emissions inventory

4. Determine if any of the air contaminant sources are De 
minimis, permanent exemptions or permit-by-rule provision.

What is De minimis? See OAC rule 3745-15-05

Emission sources that meet two conditions:
1. Emit less than 10#/day of any air contaminant 
2. < 1 ton/ year (2,000 pounds) of any hazardous 

air pollutant or combination of hazardous air pollutants
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How to conduct an emissions inventory

What may fall under Permanent Exemptions?
See OAC rule 3745-31-03(B)(1)
These are sources that have minimal emissions or meet
certain size criteria.

What is Permit-by-rule provision? 
See OAC rule 3745-31-30
This applies to certain types of low-emitting sources.
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How to conduct an emissions inventory

Determine best way to collect and display your emissions 
calculations

• Before you begin calculating the emissions – design what you 
want on a simple piece of paper. 
– You want something that is brief, easy to follow by all technical levels and 

adaptable to business changes and needs.
o Know you audience: accounting, business managers, EPA associates, air 

program manager. 
o Design something that can be completed easily in your absence
o Design something that can be updated easily
o Know your business inputs and needs 
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Make it simple, Make it smart
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Make it simple, Make it smart
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Caution of what not to do:
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Sources

• https://www.epa.gov/clean-air-act-overview/clean-air-act-
requirements-and-history#text

• https://epa.ohio.gov/static/Portals/41/sb/publications/SBAirPermit.pd
f
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► Importance of an Emissions Inventory 

► Special Considerations for Emissions Inventory
• Sources to Include
• Fugitive Emissions
• Particulate Emissions

► Calculation Techniques
• Guidance Documents

► De Minimis Exemption Emissions Calculations

Topics



► Exemptions
► Permits-by-Rule (PBRs)
► Express PTIs/PTIOs
► General PTIs/PTIOs
► PTI/PTIO

• Synthetic minor PTIs & 
federally enforceable PTIOs (FEPTIOs)

► PTI with Federal NSR
• PSD
• Offset Permit (NANSR)

► Title V operating permits

Importance of Emissions Inventory

Major NSR

Minor New Source 
Review (NSR)



Major Source Emissions Thresholds

Major NSR
(Existing Major)Title VPollutant

PTE Attainment Area:
>250 tpy (Attainment)
>100 tpy (List of 28)

PTE Nonattainment Area:
>100 tpy (NA pollutants)

PTE: 
>100 tpy

Regulated NSR
(NOX, SO2, VOC, 
PM10/PM2.5, CO, 
etc.)

-PTE:
>10 tpy Ind. HAP, or
>25 tpy Combined HAP

Hazardous Air 
Pollutant (HAP)

► Potential to Emit (PTE) is site-wide, including all air contaminant sources at the 
facility, even those that are exempt from air permitting in Ohio (i.e., 3745-31-03 
exempt, de minimis, & grandfathered)!



► Title V Categories
• Major 
• Minor 

► Major NSR Source Categories
• Existing Minor
• Existing Major
• Major Modification

► HAP Source Categories
• Major
• Area

► Synthetic Minor Avoidance Options!

Importance of Emissions Inventory



► Other Air Permitting Programs to Consider

• Ohio Air Dispersion Modeling Requirements
◆ Project-based increases
◆ Increase in Allowable Emissions
 Air Toxics
 Regulated NSR Pollutants

• Major or Area Source for Hazardous Air 
Pollutants (HAP)
◆ Based on Potential to Emit (PTE)
 Generally Available Control Technology (GACT)
 Maximum Achievable Control Technology (MACT)

Importance of Emissions Inventory

Ohio 
Modeling 
Threshold

(tpy)Pollutant
15PM10
10PM2.5
40NOX
40SO2
100CO

1Air Toxics



Special Considerations – Sources to Include

► Include all permitted, grandfathered, permit exempt/de minimis 
sources in emissions inventory to determine major source status
• For non-Title V sources, these can be excluded from listing in 

permit (PTIO) applications
• For Title V sources, these can be excluded from TV applications 

only if they have no applicable requirements 

► Only trivial sources can be excluded from Emissions Inventory 
(Title V guidance)



► Fugitive Emissions
• Emissions that could not reasonably pass through a stack, 

chimney, vent, or similar opening.
◆ Roadways, aggregate storage piles, equipment leaks from piping 

components (valves, pumps), quarries

Special Considerations – Fugitive Emissions

ExceptionsInclude Fugitives?Permitting Program

• Source on List of 28
• HAP Major Source Thresholds
• Source regulated by Pre-Aug 1980 NSPS 

or NESHAP rule

NoTitle V

• Source on List of 28
• Source regulated by Pre-Aug 1980 NSPS 

or NESHAP rule

NoNSR Major Source 
Determination



Special Considerations – List of 28



► Existing Inventory

► Project
• Install a duplicate second line, that doubles capacity

► Site-wide Potential Emissions - After Project

Emissions Inventory – Chemical Plant Example

Ind. HAPTotal HAPVOCCONOXEmissions Unit

0.70.82.336.042.5Boiler #1

6.012.052.0--Process Line #1

6.712.854.336.042.5Total

Ind. HAPTotal HAPVOCCONOXEmissions Unit

13.425.6108.672.085.0Total

Title V

HAP 
Area

TV & 
NSR

Minor

Title 
V &

MACT
Existin

g 
Major



Special Considerations – Particulate Emissions
► Types of Particulate Matter

• Filterable vs. Condensable

► Size of Particulate Matter
• Filterable PM10 vs. Filterable PM2.5

◆ Less than or equal to 10 microns; less than or equal to 2.5 microns

Filterable PM X does not pass through

Condensable PM Condensable PM

Stack 
Test
Filter 

@ 
Stack 
Temp

.



► Particulate Emissions

Special Considerations – Particulate Emissions

https://www.epa.gov/pm-pollution/particulate-matter-pm-basics



Special Considerations – Particulate Emissions

Other 
Considerations?How is it Regulated?

EPA Test 
MethodDescriptionTypes of PM

Fee Emissions 
Report (FER)

• Ohio SIP (3745-17)
• NSPS
• Major NSR

5, 17Solid/liquid particles at the 
stack/filter temperature

Filterable PM 

FERNot independently 
regulated

202Vapor or gas at stack conditions 
that condenses immediately after 
stack discharge, all PM2.5

Condensable 
PM

Calculate Filt. PM10
Portion for FER

• Title V
• Major NSR

201APM with aerodynamic diameter <10 
microns, includes condensable PM

PM10

Calculate Filt. PM2.5
Portion for FER

• Title V
• Major NSR

201APM with aerodynamic diameter <2.5 
microns, includes condensable PM

PM2.5



► Always use the most representative approach!
► Stack tests or CEMS data

• Best if normalized to produce emission factor (e.g., lb/ton or lb/MMBtu)
► Mass balance

• Typically used for coating and solvent use operations
• Typically assume 100% of organics emitted or directed to control device

► Vendor Guarantees
• For example, outlet grain loading for dust collector (gr/dscf) or lb/MMBtu for 

boiler or heater 
• Generally based on testing of similar equipment

► Emission factors
• Provide emissions in mass per unit production basis that can be scaled to 

different throughputs (e.g., lb/MMBtu, lb/ton)
• AP-42 (https://www.epa.gov/air-emissions-factors-and-quantification/ap-42-

compilation-air-emissions-factors) & WebFIRE 
(http://cfpub.epa.gov/webfire/) are most common EPA references containing 
emission factors

Emission Calculation Techniques 



► Storage Tank Calculations 
• AP-42 Chapter 7.1 – last updated in 2020
◆ Includes Landing/Cleaning 
◆ Software Options - TankESP

► Wastewater Treatment Processes
• Toxchem
• U.S. EPA Water9

► Batch Emission Calcs
• Software Options - Emission Master

► Other (e.g., Oil & Gas, Chemical)
• ChemCAD
• ProMax

Emission Calculation Tools 



► U.S. EPA provides guidance for emission calculations for:
• Emergency generators
• Grain handling
• Batch chemical operations
• Fugitive equipment leaks
• Paint, ink, coating manufacturing
• Petroleum refineries
• Surface coating, etc.

► Ohio EPA Engineering Guide #80 - Methods for calculating PTE
https://epa.ohio.gov/divisions-and-offices/air-pollution-control/guides-and-manuals/engineering-guides-
notebook

Emission Calculation Guidance



► OAC 3745-15-05 – De minimis Exemption Rule
• De minimis sources are exempt from all OAC requirements 

(permitting, emission limits, etc.)
◆ No ongoing recordkeeping outside of PTE calculation
◆ De minimis does not exempt from federal rules
◆ Can be excluded from Title V Applications
◆ Must be included in major source determinations (TV, NSR)

• OAC 3745-15-05(B) - De minimis exemption based on Potential to 
Emit (PTE)

◆ Exempt, unless PTE exceeds ten pounds per day of any air 
contaminant

Calculating Emissions for De Minimis Exemption



► Potential-to-emit or potential emissions – the amount of 
emissions of an air contaminant, based on maximum rated 
capacity, which would be emitted from a source during a twenty-
four hour calendar day or calendar year basis, whichever is 
applicable, if that source were operated without the use of air 
pollution control equipment unless such control equipment is, 
aside from air pollution control requirements, necessary for the 
facility to produce its normal product or is integral to the normal 
operation of the source. 
[3745-15-05(A)(6)]
• Integral control will typically be material recovery device
• Use of control device interlock/kill switch – see Eng. Guide #80

► De minimis PTE = 24 hr/day and 8,760 hr/yr operation at max 
hourly capacity without air pollution controls!

Key De Minimis Source Terms



► De minimis exemption DOES NOT apply if:

► Total Hazardous Air Pollutant (HAP) potential emissions more 
than one tpy
• Example, EU is not de minimis:

► A CAA or SIP regulation limits unit to (or restricts operation in 
a manner equivalent to a limit of) less than ten lbs/day (e.g., 
MACT, GACT, NSPS, SIP)

► The source alone or in combination with similar sources at 
the facility has potential emissions exceeding twenty-five tpy

De minimis Exemption



► Similar sources are:
• Sources for which construction and operation are essentially the 

same, although, the capacity of each source is not necessarily 
the same;

• Sources in which the physical or chemical process occurring in 
each source is essentially the same; and 

• Sources from which essentially the same air pollutants are 
emitted.

Key De Minimis Source Terms



Questions?
Amanda Jennings - ajennings@trinityconsultants.com

440 Polaris Parkway, Suite 275
Westerville, OH 43082
(614) 433-0733



BAT/Synthetic Minors

Andrew Hall
Permitting Manager
Division of Air Pollution Control
614-644-3602
Andrew.Hall@epa.ohio.gov
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Topics

• Determining Best Available 
Technology (BAT)

• BAT Cost-Effectiveness 
Studies

• Understanding Synthetic 
Minors

3
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BEST AVAILABLE TECHNOLOGY

38



What is BAT?

• Ohio Administrative Code (OAC) 3745-31-05
• Required new or modified sources to install Best Available 

Technology to control emissions
• Idea is to install controls on new sources – more cost effective 

than to retrofit old
• Requires installation of state-of-the-art controls taking into 

account costs
• Does not apply to <10 ton/yr sources

39



What is BAT?
• A combination of work practices, raw material 

specifications, throughput limitations, source 
design characteristics, or add-on controls

• Control technique must have been used in Ohio or 
other similar states

• Costs are taken into account
• Definition:

40

"Best available technology" or "BAT" means any combination of work practices, raw 
material specifications, throughput limitations, source design characteristics, an 
evaluation of the annualized cost per ton of air pollutant removed, and air pollution 
control devices that have been previously demonstrated to the director of 
environmental protection to operate satisfactorily in this state or other states with 
similar air quality on substantially similar air pollution sources.



Practical Selection Advice

• Look at recently issued permits for similar 
sources.

• Exclude “serious” non-attainment areas like 
California, some east coast

• Permit contact can help you find permits
• If no control is required – BAT is typically 

based on equipment design

41



Practical Selection Advice
Practical BAT ApproachEmissions Range (Ton/yr)*

No BAT required<10 ton/yr

BAT most frequently based on similar sources.  Cost effectiveness not 
typically needed.  Ohio EPA most often looks at similar sources to 
determine if your requested BAT is acceptable.

10 ton/yr to about 80 ton/yr

Similar sources give good direction but sometimes need case-by-case 
analysis/cost effectiveness. See Engineering Guide #89.  Check w permit 
writer.

BACT or LAER apply?  Then BAT is equivalent to BACT/LAER.

> 80 ton/yr

*There is no hard and fast rule on these ranges except for the 
<10 ton/yr no BAT needed rule.  So, take these with a grain of 
salt.

42



What Does the Law Say?

• Guidance on selecting BAT
• Issued revised guidance February 7, 2014
• http://epa.ohio.gov/dapc/sb265.aspx
• Significant changes for new or modified after August 3, 2009

43



Determining BAT

• Follows 2006 SB 265 approach
• BAT = MACT, GACT, BACT or LAER
• If not, then BAT = RACT…
• If not, then case-by-case BAT

BACT,
LAER,
MACT

RACT

Case-
by-
Case

44

Note: Does not include NSPS 
requirements.



How do you determine BAT?

• Check each pollutant separately
• Check to see if MACT, GACT, 

BACT, LAER applies
• If so, then establish BAT
• If not, then review RACT rules

BACT,
LAER,
MACT

45



RACT Rule Review for VOC
• Review 01/01/06 version of 

Chapter 21 for VOC limits
• VOC limits apply anywhere in the 

state to the same size and type of 
source?

• If so, then find most stringent, 
establish limit as BAT floor for VOC

• Then move on to case-by-case 
approach for VOC

RACT

46



Case-
by-
Case

Case-by-Case BAT
• Step one – complete case-by-case 

analysis for BAT
– Review similar sources
– Complete cost-effectiveness
– Each criteria pollutant and each 

operating scenario
• Determine control level/emission 

level for BAT
• More stringent than RACT floor?

47



Case-by-Case BAT

• Step two – determine how BAT 
should be expressed Case-

by-
Case

48



SB 265 Expression Options

• Must express BAT using one of the four options:
– Work Practice
– Source Design Characteristic/Design Efficiency
– Raw Material/Throughput
– Monthly Allowable

49



Work Practices

• Most will be description of work practice or 
implementation of a work practice plan

• No opacity, no ton/yr
• Few will be traditional opacity – only if 

company wants

50



Source Design/Design Efficiency

• Applies when source/control 
was designed to limit a 
particular pollutant

• Short term appropriate but:
– No emission limit in permit
– Only “designed for” approach

• BAT = “Install a baghouse 
designed to meet 0.03”

51



Source Design/Design Efficiency

• Larger sources… can do initial test
• No ongoing emission limit obligation
• Will need to maintain per manufacture’s recommendations
• Will need to maintain records on maintenance
• OAC/other rules provide short-term backup
• U.S. EPA has concerns…

5
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Raw Material Specifications or Throughput 
Limitations

• Typical of part of synthetic minor limitations
• “45.6 tons of steel processed per rolling twelve-month period”
• No lb/hr, ppm, etc. for BAT… may need these for synthetic 

minor, however
• This format not used too often for BAT

5
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Monthly Allowable

• Similar to synthetic minor limitations
• “3.2 tons VOC/month averaged over a 12-month rolling 

period”
• Old way: 38.4 tons VOC/rolling 12-month period
• Overall restriction ends up the same but just described 

differently

54



Monthly Allowable

• Will need monitoring, recordkeeping and reporting
• No lb/hr, ppm etc. short-term limits
• OAC/other rules provide short-term

5
5



BAT COST-EFFECTIVENESS STUDY

56



What is BAT Cost-Effectiveness?

• Cost analysis to determine which control technique is 
appropriate

• Looks at available control techniques
• Looks at control efficiency, cost of each technique
• Results in annualized $/ton of pollutant reduced
• $/ton too high? – technique eliminated

57



Cost-Effectiveness for BAT

• Engineering Guide #89 describes approach
– https://epa.ohio.gov/static/Portals/27/engineer/eguides/89BATCost

EffectivenessStudy.pdf

• Before you do the work, check with permit contact to see if it 
is needed

• For many sources control requirement is “obvious” based on 
other permits

58



Cost-Effectiveness for BAT

• Must look at each pollutant separately
• Guide has a long list of situations where cost-

effectiveness analysis is not needed
– PSD, NNSR, Case-by-case MACT, MACT, GACT, NESHAPS 

and recent NSPS.
– Emissions <1.2 (Lead) to 200 (CO) ton thresholds 

(double major mod thresholds)
– Identical source to recent BAT
– Control w/in 12% of best controlled
– Control w/in average of the top 5 controlled
– DO/LAA contact and CO NSR contact agree not needed

59



Cost-Effectiveness for BAT

• Guide narrows down needed cost-effective studies
• Practically means larger sources that don’t trip other regs
• Guide also has cost-effectiveness study checklist – identifies 

information needed

60



What $/ton is too high?

• No set value
• Value can be different depending upon the type and size of 

source, the type of pollutant.
• We look at similar size and type of source
• Look at U.S. EPA’s RACT/BACT/LAER database for costs of 

similar sources.  See:
– https://www.epa.gov/catc/ractbactlaer-clearinghouse-rblc-basic-

information

61



SYNTHETIC MINORS

62



What is a Synthetic Minor?

• Synthetic minors are restrictions put in permits to keep you 
below rule applicability thresholds.  

• Typical rule threshold based on ton/year potential to emit 
value

• Synthetic minor restrictions are designed to limit the potential 
emissions, so you are below the rule threshold.  

63



Synthetic Minor

• Legally and practically enforceable
• Must have appropriate limit, monitoring, record keeping, 

reporting and testing
• Must limit some process, not just emissions
• U.S. EPA 1989 guidance on limiting potential to emit: 

https://www3.epa.gov/airtoxics/pte/june13_89.pdf

64



Simple Example

• Painting, Inc.
• Wants to install new paint 

booth.
• Actual emissions 20 tons 

VOC/yr
• Potential emissions 50 tons 

VOC/yr

65

This Photo by Unknown Author is licensed under CC BY-NC

• PSD threshold 40 tons VOC/yr
• Because potential >40 tons VOC/yr, PSD 

applies



Synthetic Minor Example

• Painting, Inc. agrees to restrict their emissions to <35 tons 
VOC/yr

• How do you set up the synthetic minor?
– Must restrict process variable – use gallons of paint, VOC content 

(3.5 lbs VOC/gallon paint)
– 35 tons VOC/yr *2000 lbs/ton = 70,000 lbs VOC/yr
– 70,000 lbs VOC/yr * 1 gallon paint/3.5 lbs VOC = 20,000 gallons 

paint/yr

66



Synthetic Minor Example

• Can’t have an annual restriction
• U.S. EPA says waiting a year to see if you are in compliance is 

too long.  
• Instead, daily or monthly is ok.
• So, limits are typically set up as monthly limits or rolling 12-

month limits where compliance is checked each month.

67



Synthetic Minor Example

• 20,000 gallons/yr * 1/12 = 1667 gallons/month
• 35 tons VOC/yr * 1/12= 2.92 tons VOC/month
• Synthetic minor limit:

– 1667 gallons paint/month; 2.92 tons VOC/month; 3.5 lbs VOC/gallon
– These will be put in the permit

68



Synthetic Minor Example

• Could be a rolling 12-month limit
• 20,000 gallons per rolling 12-months
• Each month must calculate last 12 months
• Need an initial table:

Gallons AllowedMonths

1667 gallons1

3334 gallons1-2

5001 gallons1-3

Etc…

6
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Synthetic Minor Example

• Permit includes:
– Syn Minor limits
– Monthly records on amount of paint used, VOC content
– Submit report monthly, quarterly, semi-annual or, perhaps, annual

70



When Not to Get a Synthetic Minor

• Synthetic minors add restrictions, monitoring, record keeping, 
reporting and testing

• These restrictions better or worse that just complying w the 
rule?

• Don’t accept synthetic minors that restrict production too 
much.

• Relaxing synthetic minors need permit actions and time

7
1



What Rule Cites will you See?
• OAC rule 3745-31-05 (D), (E), and (F)

PurposeParagraph

Standard rule cite for synthetic minors. Rule describes when it can be used and 
describes what needs to be in a synthetic minor.  Can also be used to establish 
restrictions to support federally enforceable requirements.

(D) Synthetic Minors

Designed to establish a limitation on a State-only requirement.  For instance, air 
toxics requirements are State-only enforceable.  Want to avoid air toxics 
modeling?  Establish a State-only restriction <1.0 ton/yr for toxic.  May not need 
fully synthetic minor terms.

(E) State-only enforceable 
limitations

Non-synthetic minor restrictions the company wants.  For instance, company 
agrees to some restriction through orders w U.S. EPA but not required by rule.

(F) Voluntary limits on allowable 
emissions

7
2



What Rule Cites will you See?

• EG #86 talks 
about the use of 
each rule cite.  

• If you are not 
sure why a 
particular cite 
was used, talk to 
your permit 
writer.  

7
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Wrap-up

• U.S. EPA limiting PTE -
https://www3.epa.gov/airtoxics/pte/june13_89.pdf

• Ohio EPA EG #80 -
https://epa.ohio.gov/static/Portals/27/engineer/eguides/guide
80.pdf

• DAPC Web - https://epa.ohio.gov/divisions-and-offices/air-
pollution-control

• Questions?

74
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