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Module 5:Module 5:

Point Source Emission Point Source Emission 
Inventory DevelopmentInventory Development
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Point Source DefinitionPoint Source Definition

•• Stationary industrial sources Stationary industrial sources 
•• Located at specific geographic Located at specific geographic ““pointspoints”” (latitude (latitude 

and longitude)and longitude)
•• Industrial facilities and their internal activities for Industrial facilities and their internal activities for 

which individual source records are maintainedwhich individual source records are maintained
•• Point source inventories include detailed, sitePoint source inventories include detailed, site--

specific information on operating parameters, specific information on operating parameters, 
throughputs, schedules, processes, etc.throughputs, schedules, processes, etc.
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Point or Nonpoint?Point or Nonpoint?

•• ““NonpointNonpoint”” sources are activities where aggregated sources sources are activities where aggregated sources 
and emissions are maintained for the source category and emissions are maintained for the source category 
instead of individual information (e.g., petrol stations, dry instead of individual information (e.g., petrol stations, dry 
cleaners).cleaners).
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Point or Nonpoint?Point or Nonpoint?

•• Classification of point sources may vary regionClassification of point sources may vary region--toto-- region, region, 
inventoryinventory--toto--inventoryinventory
>> May use thresholds (e.g., 10 metric tons/year) of specific May use thresholds (e.g., 10 metric tons/year) of specific 

pollutants to distinguish between pollutants to distinguish between ““pointpoint”” versus versus 
““nonpointnonpoint”” sourcessources

>> Can be driven by type of inventory Can be driven by type of inventory –– e.g., GHG national e.g., GHG national 
inventories use nonpoint approaches for many inventories use nonpoint approaches for many 
combustion sources combustion sources 

>> May be driven by available emission estimation methodsMay be driven by available emission estimation methods
>> May be driven by end uses of dataMay be driven by end uses of data
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Point or Nonpoint? Point or Nonpoint? (continued)(continued)

•• Both point and nonpoint sources may exist within a facilityBoth point and nonpoint sources may exist within a facility’’s s 
boundariesboundaries

•• Total facility inventory would need to include both point and noTotal facility inventory would need to include both point and nonpoint npoint 
source contributionssource contributions

•• Need to reconcile Need to reconcile 
point source and point source and 
nonpointnonpoint source data source data 
within the same source within the same source 
category (see Module 6)category (see Module 6)
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Major Categories of Point SourcesMajor Categories of Point Sources

•• Electric UtilitiesElectric Utilities
•• Chemical ManufacturingChemical Manufacturing
•• Petroleum RefiningPetroleum Refining
•• Primary/Secondary Primary/Secondary 

Metal ProductionMetal Production
•• Cement ProductionCement Production
•• Mining and QuarryingMining and Quarrying
•• Miscellaneous Mineral Miscellaneous Mineral 

ProductsProducts

•• Automotive IndustryAutomotive Industry
•• Wood Pulping Wood Pulping 

OperationsOperations
•• Oil and Gas ProductionOil and Gas Production
•• Printing and PublishingPrinting and Publishing
•• Surface CoatingSurface Coating
•• Bulk Fuel TerminalsBulk Fuel Terminals
•• Wood Products Wood Products 

ManufacturingManufacturing
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Air Pollutants Typically Emitted by Industry TypeAir Pollutants Typically Emitted by Industry Type

XXXXXXXXWaste Waste 
disposaldisposal

XXXXXXMineral Mineral 
ProductsProducts

XXXXXXMining/ Mining/ 
QuarryingQuarrying

XXXXXXXXCement Cement 
ProductionProduction

XXXXXXXXPrimary/ Primary/ 
Secondary Secondary 
MetalMetal
ProductionProduction

XXXXXXPetroleum Petroleum 
RefineryRefinery

XXXXChemical Chemical 
Manuf.Manuf.

XXXXXXXXXXXXElectric Electric 
UtilitiesUtilities

Air Air 
ToxicsToxics

PbPbSO2SO2NOxNOxCOCOPMPMVOCVOCIndustryIndustry
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Air Pollutants Typically Emitted by Industry TypeAir Pollutants Typically Emitted by Industry Type

XXXXFood and Food and 
Ag IndustrylAg Industryl

XXXXWood Wood 
Products Products 
Manuf.Manuf.

XXXXBulk Fuel Bulk Fuel 
TerminalsTerminals

XXXXSurface Surface 
CoatingCoating

XXXXPrinting and  Printing and  
PublishingPublishing

XXXXOil/Gas Oil/Gas 
ProductionProduction

XXXXXXPulp/ PaperPulp/ Paper

XXXXXXAutomotive Automotive 
IndustryIndustry

Air Air 
ToxicsToxics

PbPbSO2SO2NOxNOxCOCOPMPMVOCVOCIndustryIndustry
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Subcategories of Point SourcesSubcategories of Point Sources

•• Combustion EmissionsCombustion Emissions
•• Process EmissionsProcess Emissions
•• Fugitive EmissionsFugitive Emissions
•• Storage Tank Storage Tank 

EmissionsEmissions
•• Miscellaneous Miscellaneous 

Solvent UsageSolvent Usage
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Point Source Inventory PlanningPoint Source Inventory Planning

•• Need to consider end uses of inventoryNeed to consider end uses of inventory
•• What are data quality objectives?What are data quality objectives?
•• Define sources and categories to be Define sources and categories to be 

includedincluded
•• Are there any emission thresholds for Are there any emission thresholds for 

inclusion as point sources?inclusion as point sources?
•• Define temporal resolutionDefine temporal resolution
•• Determine available budget and existing Determine available budget and existing 

resource constraintsresource constraints
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Point Source Inventory Planning (continued)Point Source Inventory Planning (continued)

•• Choosing an emissions estimation methodChoosing an emissions estimation method
>> Based on emission factors?Based on emission factors?
>> Based on direct measurements?Based on direct measurements?
>> Choice will be influenced by data quality objectivesChoice will be influenced by data quality objectives
>> Method selection can have large impact on resource Method selection can have large impact on resource 

requirements (e.g., direct measurements can be costly)requirements (e.g., direct measurements can be costly)
•• Identify stakeholders to assist in data collectionIdentify stakeholders to assist in data collection

>> Facilities or trade associations may have already Facilities or trade associations may have already 
studied emissionsstudied emissions
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Point Source Inventory Planning (continued)Point Source Inventory Planning (continued)

•• Determine data management and reporting proceduresDetermine data management and reporting procedures
>> Establish a platform for data collection, processing,  and reporEstablish a platform for data collection, processing,  and reportingting
>> Assess computer system capabilities and capacityAssess computer system capabilities and capacity
>> Determine software requirements Determine software requirements 
>> Determine whether internetDetermine whether internet--based applications will be requiredbased applications will be required
>> Determine what format endDetermine what format end--users users 

will need the data in and choose will need the data in and choose 
platforms that will meet platforms that will meet 
those needsthose needs

>> Carefully document the data flow Carefully document the data flow 
path to allow for independent path to allow for independent 
verification and reviewverification and review
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Quality Assurance/Quality ControlQuality Assurance/Quality Control

•• QA/QC is particularly critical to point source inventories due QA/QC is particularly critical to point source inventories due 
to the quantity and detail of the datato the quantity and detail of the data

•• Need to plan for point source QA/QC ahead of timeNeed to plan for point source QA/QC ahead of time
•• Large databases will require strategic QA/QC to isolate Large databases will require strategic QA/QC to isolate 

calculation errors, miscalculation errors, mis--reported data, and unreasonable reported data, and unreasonable 
valuesvalues

•• Will typically require both automated and manual type Will typically require both automated and manual type 
checks to assess overall qualitychecks to assess overall quality

•• Use of third party verification is desirable and sometimes Use of third party verification is desirable and sometimes 
requiredrequired
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Point Source Inventory Development ProcessPoint Source Inventory Development Process

Determine which 
sources will be 

inventoried

Define level of 
detail needed 

Set data quality 
objectives; 

prepare QA plan

Distribute 
questionnaires

Follow-up with 
nonrespondents

Contact facility to 
resolve outstanding 

issues

Review and 
code facility 

data

Problems?

Inventory 
database

Regulatory 
Agency

Yes

No

To 
Facility From Facility
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Point Source Inventory Development ProcessPoint Source Inventory Development Process

Make a list of all 
sources of 

emissions within 
the facility

Identify appropriate 
method for calculating 
emissions and collect 

data needed*

Are
emissions 

controlled*?

Complete and 
return 

questionnaires

Problems
Found*?

Facility

Yes

To Regulatory 
Agency

Will
inventory be used

for modeling?

Collect control 
device data*

Collect stack 
data*

Calculate 
emissions; perform 

QC checks*

Yes

Yes

From Regulatory Agency

No

No

No

*For each emission 
unit within facility
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Identifying Point SourcesIdentifying Point Sources

•• Existing inventoriesExisting inventories
•• Permits, compliance reportsPermits, compliance reports
•• Local informationLocal information

>> Telephone directoriesTelephone directories
>> Business license databasesBusiness license databases

•• Professional AssociationsProfessional Associations
>> Trade association membershipTrade association membership
>> Chamber of Commerce Chamber of Commerce 

membershipmembership
•• Academic institutionsAcademic institutions
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Point Source Inventory Level of DetailPoint Source Inventory Level of Detail

•• Plant level Plant level 
•• Point or Point or ““stackstack”” levellevel
•• Process or Process or ““segmentsegment”” levellevel

18

Plant Level Data ElementsPlant Level Data Elements

•• Plant namePlant name
•• Plant identifierPlant identifier
•• Geographic location (latitude/longitude) Geographic location (latitude/longitude) 
•• Plant contact (phone number, ePlant contact (phone number, e--mail address)mail address)
•• Point source emissions cutoff level by pollutantPoint source emissions cutoff level by pollutant
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Point/Stack Level Data ElementsPoint/Stack Level Data Elements

•• Stack identifierStack identifier
•• Geographic location Geographic location 

(latitude/longitude)(latitude/longitude)
•• Percent annual throughput (seasonal)Percent annual throughput (seasonal)
•• Normal operating scheduleNormal operating schedule
•• Measured/estimated emissionsMeasured/estimated emissions
•• Control equipment and efficienciesControl equipment and efficiencies
•• Stack dataStack data
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Process/Segment Level Data ElementsProcess/Segment Level Data Elements

•• Process identification number Process identification number 
•• Process level dataProcess level data
•• Operating rate data (actual, maximum, and design)Operating rate data (actual, maximum, and design)
•• Fuel parametersFuel parameters
•• Control equipmentControl equipment

and efficienciesand efficiencies
•• Emissions per Emissions per 

segmentsegment
•• Emissions unitsEmissions units



11

21

Typical Stack Data Required for Typical Stack Data Required for 
Atmospheric ModelingAtmospheric Modeling

•• Stack locationStack location
>> Geographic positioning Geographic positioning 

system (GPS)system (GPS)
>> CAD mapsCAD maps
>> Topographic mapsTopographic maps

•• Stack characteristicsStack characteristics
>> HeightHeight
>> DiameterDiameter

•• Exhaust gas characteristicsExhaust gas characteristics
>> TemperatureTemperature
>> Exit velocity Exit velocity 
>> Flow rate Flow rate 
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Factors Influencing EmissionsFactors Influencing Emissions

•• Combustion characteristics influenced by firing Combustion characteristics influenced by firing 
configuration, operating conditions, fuel configuration, operating conditions, fuel 
specificationsspecifications

•• Equipment ageEquipment age
•• Operating practicesOperating practices
•• Control equipmentControl equipment
•• Raw materials used in processes or storedRaw materials used in processes or stored
•• Meteorological dataMeteorological data
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Typically Overlooked Processes Typically Overlooked Processes 

•• InIn--process fuel useprocess fuel use
•• Process additivesProcess additives
•• Fugitive VOC component emissionsFugitive VOC component emissions
•• Devices that act as control devices Devices that act as control devices 

and emission sources and emission sources 
•• Miscellaneous solvent usageMiscellaneous solvent usage
•• Fugitive dust sourcesFugitive dust sources
•• Accidental releasesAccidental releases
•• Upset and StartUpset and Start--up emissionsup emissions

24

Control/Capture EfficiencyControl/Capture Efficiency

•• Capture efficiency Capture efficiency 
>> The percentage of the emission stream The percentage of the emission stream 

that is directed to the control equipmentthat is directed to the control equipment
•• Control efficiencyControl efficiency

>> The percentage of the air pollutant that is The percentage of the air pollutant that is 
removed from the emission stream by the removed from the emission stream by the 
control equipment before release to the control equipment before release to the 
atmosphereatmosphere

Overall efficiency = Overall efficiency = 
Capture efficiency Capture efficiency ×× Control efficiencyControl efficiency
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Bases to Estimate Capture EfficiencyBases to Estimate Capture Efficiency

•• Equipment tests performed at the Equipment tests performed at the 
facility or from tests done on similar facility or from tests done on similar 
equipment at other facilitiesequipment at other facilities

•• From manufacturerFrom manufacturer’’s specifications or s specifications or 
literature valuesliterature values

•• Engineering judgmentEngineering judgment

26

Bases for Estimating Control EfficiencyBases for Estimating Control Efficiency

•• Source tests Source tests 
•• ManufacturerManufacturer’’s design or guaranteed performance s design or guaranteed performance 

specification specification 
•• Literature valuesLiterature values
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Typical PM Control Devices, EfficienciesTypical PM Control Devices, Efficiencies

CE Range (%) Control Device Type Min Max 
Mechanical Collector 20 98 
Wet PM Scrubber 50 99.9 
Electrostatic Precipitator (ESP) 85 99.9 
Fabric Filter (FF) 93.4 99.9 
Scrubber, General -- 99 
Thermal Incinerator 79 96 
Wet PM Scrubber with ESP 85 99 
Hot ESP 20 80 
Mechanical Collector with FF -- 99 
 

28

Rule Effectiveness (RE)Rule Effectiveness (RE)

•• A measure of the ability of a regulatory program to A measure of the ability of a regulatory program to 
achieve emissions reductions possible by full achieve emissions reductions possible by full 
compliance with applicable regulations by all compliance with applicable regulations by all 
sources at all timessources at all times

•• Reflects the assumption that regulations typically Reflects the assumption that regulations typically 
are not 100% effectiveare not 100% effective

•• Addresses reduced effectiveness due to Addresses reduced effectiveness due to 
malfunctions and shutdownsmalfunctions and shutdowns
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Rule Effectiveness (continued)Rule Effectiveness (continued)

•• RE for uncontrolled sources = 0%RE for uncontrolled sources = 0%
•• RE for irreversible process changesRE for irreversible process changes

that eliminate use of a pollutant that eliminate use of a pollutant 
(e.g., VOCs) = 100%(e.g., VOCs) = 100%

•• Methods for calculating inventory REMethods for calculating inventory RE
>> Use a default value (e.g., 80%)Use a default value (e.g., 80%)
>> Use a study specific to a category Use a study specific to a category 

and geographic areaand geographic area
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What Should I Consider in Estimating What Should I Consider in Estimating 
Rule EffectivenessRule Effectiveness

•• Nature of the regulationNature of the regulation
•• Nature of the compliance proceduresNature of the compliance procedures
•• Performance of the source in maintaining Performance of the source in maintaining 

compliance over timecompliance over time
•• Performance of the implementing agency in Performance of the implementing agency in 

assuring complianceassuring compliance
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What Is the Basic Rule Effectiveness What Is the Basic Rule Effectiveness 
Equation?Equation?

EECC = E= EUU x (1 x (1 --(CE x RE))(CE x RE))
where:where:
EECC == Emissions after controlEmissions after control
EEUU == Uncontrolled emissionsUncontrolled emissions
CECE == Estimated control efficiency Estimated control efficiency 

(expressed as a fraction)(expressed as a fraction)
RERE == Rule effectiveness (expressedRule effectiveness (expressed

as a fraction)as a fraction)
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Emission Estimation MethodsEmission Estimation Methods

Point Source MethodsPoint Source Methods
>> Continuous Emission Monitor Continuous Emission Monitor 

(CEM)(CEM)
>> Source testsSource tests
>> Material balanceMaterial balance
>> Emission factor  x activity factorsEmission factor  x activity factors
>> Fuel analysisFuel analysis
>> Emission estimation modelsEmission estimation models
>> Engineering judgmentEngineering judgment
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Emission Estimation MethodsEmission Estimation Methods

Source sampling (CEM and Source tests)Source sampling (CEM and Source tests)
>> Preferred approach for many of the most Preferred approach for many of the most 

important, larger point sourcesimportant, larger point sources
>> Most resource intensiveMost resource intensive
>> Should be based on nationally and/or Should be based on nationally and/or 

internationallyinternationally--recognized measurement recognized measurement 
standards and testing protocolstandards and testing protocol

>> Source testing plan should be well Source testing plan should be well 
designed to account for changing operating designed to account for changing operating 
conditions and equipment performanceconditions and equipment performance

>> Results should be clearlyResults should be clearly documented and documented and 
subject to QA/QC proceduressubject to QA/QC procedures
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Emission Estimation Methods (continued)Emission Estimation Methods (continued)

•• Survey data and emission factorsSurvey data and emission factors
>> Depending on the source type, emission factorDepending on the source type, emission factor--based approaches can provide reliable based approaches can provide reliable 

and costand cost--effective estimateseffective estimates
>> Most used method Most used method 
>> Emission factors need to be carefully developed and selected to Emission factors need to be carefully developed and selected to match the conditions of match the conditions of 

the facility being inventoriedthe facility being inventoried
>> Surveys can produce critical siteSurveys can produce critical site--specific information that improve the estimate (e.g., specific information that improve the estimate (e.g., 

presence and type of controls in place)presence and type of controls in place)
>> Important to quantify the uncertainty of the emission factor to Important to quantify the uncertainty of the emission factor to properly report on the properly report on the 

quality of the estimatequality of the estimate

E = EF x A E = EF x A 
Where :Where :

E E is Emissionsis Emissions
EF is Emission FactorEF is Emission Factor
AA is Activityis Activity
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Emission Estimation Methods (continued)Emission Estimation Methods (continued)

•• Material balanceMaterial balance
>> Can be a very accurate and costCan be a very accurate and cost--effective effective 

method for certain pollutants and sources (e.g., method for certain pollutants and sources (e.g., 
VOC emissions from solvent usage)VOC emissions from solvent usage)

>> Relies on processRelies on process--specific throughput data (e.g., specific throughput data (e.g., 
amount of cleaning solvent used)amount of cleaning solvent used)

>> Limited applications to sources that have Limited applications to sources that have 
predictable consumptive or evaporative lossespredictable consumptive or evaporative losses

>> QA/QC should focus on accurate record keeping QA/QC should focus on accurate record keeping 
of material usage and consistency of makeof material usage and consistency of make--upup

36

Emission Estimation Methods (continued)Emission Estimation Methods (continued)

•• Mechanistic modelsMechanistic models
>> Attempt to model the actual physical and biological process thatAttempt to model the actual physical and biological process that

result in emissions result in emissions 
>> Rely on algorithms and input variables that model the processRely on algorithms and input variables that model the process
>> Emissions can be modeled for changing input parameters (e.g., Emissions can be modeled for changing input parameters (e.g., 

raw material consumed) and conditions (e.g., temperatures)raw material consumed) and conditions (e.g., temperatures)
>> Often limited by the number of verification studies that have beOften limited by the number of verification studies that have been en 

conducted to validate resultsconducted to validate results
>> Can be very effective for processes that are well known and for Can be very effective for processes that are well known and for 

which there are means to verify resultswhich there are means to verify results
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Example Calculation: Source Test Data Example Calculation: Source Test Data 

•• Estimate PMEstimate PM1010 and NOand NO22 emissions from a cement emissions from a cement 
plant given:plant given:
>> Plant operates 16 hrs/day, 312 days/yrPlant operates 16 hrs/day, 312 days/yr
>> Flow rate (QFlow rate (Qff) = 283.29 standard cubic meters per ) = 283.29 standard cubic meters per 

minute (scmm)minute (scmm)
>> Controlled PMControlled PM1010 collected on filter (Ccollected on filter (Cff) = 0.0096 grams) = 0.0096 grams
>> Volume of gas sampled (VVolume of gas sampled (Vmm) = 0.57 scm at standard ) = 0.57 scm at standard 

temperature and pressure (STP)temperature and pressure (STP)
>> NONO22 concentration (Cconcentration (CNO2NO2) = 40 ppm) = 40 ppm
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Example Calculation: Source Test DataExample Calculation: Source Test Data
(continued)(continued)

•• PMPM1010 concentration (C)concentration (C)
C = PMC = PM1010 collected/gas sampledcollected/gas sampled
C = CC = Cff/V/Vmm

C = (0.0096 g/0.57 C = (0.0096 g/0.57 scmscm))
C = 0.017 C = 0.017 g/scmg/scm
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Example Calculation: Source Test DataExample Calculation: Source Test Data
(continued)(continued)

•• PMPM10 10 Emissions (kg/hr)Emissions (kg/hr)
= concentration = concentration ×× flow rateflow rate
= C = C ×× QQff ×× 60 min/hr 60 min/hr 
= (0.017 = (0.017 g/scmg/scm) ) ×× 283.29 283.29 scmmscmm ×× 60 x 1kg/1000g60 x 1kg/1000g
= 0.288 kg/hr of PM= 0.288 kg/hr of PM1010

•• Annual PMAnnual PM1010 emissions (Mg/yr)emissions (Mg/yr)
= 0.288 kg/hr = 0.288 kg/hr ×× 16 hr/day 16 hr/day ×× 312 days/year 312 days/year 
= 1,437.7 kg/yr = 1,437.7 kg/yr 
= 1.44 Mg/yr of PM= 1.44 Mg/yr of PM1010
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Example Calculation: Source Test DataExample Calculation: Source Test Data
(continued)(continued)

•• Given to estimate NOGiven to estimate NO22 emissions:emissions:
>> Flow rate (QFlow rate (Qff) = 283.29 ) = 283.29 scmmscmm
>> NONO22 concentration (C) = 40 ppmconcentration (C) = 40 ppm
>> Molecular weight (MW) of NOMolecular weight (MW) of NO22 = 46 kg/kg= 46 kg/kg--molemole
>> Volume (V) of 1 mole of ideal gas at STPVolume (V) of 1 mole of ideal gas at STP

= 24.07 m= 24.07 m33/kg/kg--molemole
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Example Calculation: Source Test DataExample Calculation: Source Test Data
(continued)(continued)

•• NONO22 emissions (kg/hr)emissions (kg/hr)
= (C = (C ×× MW MW ×× QQff ×× 60 min/hr)/(V 60 min/hr)/(V ×× 101066))
= (40 ppm = (40 ppm ×× 46 kg/kg46 kg/kg--mole mole ×× 283.29 283.29 scmmscmm ×× 60)/60)/

(24.07 (24.07 ×× 101066))
= 1.30 kg/hr NO= 1.30 kg/hr NO22

•• Annual NOAnnual NO22 emissionsemissions
= 1.30 kg/hr = 1.30 kg/hr ×× 16 hr/day 16 hr/day ×× 312 days/year312 days/year
= 6,490 kg/yr = 6.5 Mg/yr NO= 6,490 kg/yr = 6.5 Mg/yr NO22
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Example Calculation: Emission FactorsExample Calculation: Emission Factors
•• Estimate criteria pollutant emissions from a Estimate criteria pollutant emissions from a 

coalcoal--fired power plant using data from plant fired power plant using data from plant 
surveysurvey
>> 1.68 1.68 ×× 101066 metric tons coal/year metric tons coal/year 

throughputthroughput
>> Pulverized coal, dry bottom boiler, wall Pulverized coal, dry bottom boiler, wall 

firedfired
>> Bituminous coal characteristicsBituminous coal characteristics

–– 11% ash11% ash
–– 3% sulfur3% sulfur

•• Emission factors from APEmission factors from AP--42 Tables 1.142 Tables 1.1--1, 1, 
1.11.1--3, and 1.13, and 1.1--1111
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Example Calculation: Emission FactorsExample Calculation: Emission Factors
(continued)(continued)

•• Uncontrolled SOUncontrolled SOXX emissionsemissions
>> SOSOxx emission factor = 38 emission factor = 38 ×× S S ×× 0.5 = kg/Mg coal burned, 0.5 = kg/Mg coal burned, 
>> where S = % sulfur in coal , 0.5= metric conversionwhere S = % sulfur in coal , 0.5= metric conversion
>> SOSOxx = (38 = (38 ×× 3 3 ×× 0.5) 0.5) ×× (1.68 (1.68 ×× 101066) = 95.8 ) = 95.8 ×× 101066 kg SOkg SOxx

•• Uncontrolled CO emissionsUncontrolled CO emissions
>> CO emission factor = 0.25 kg/Mg coal burnedCO emission factor = 0.25 kg/Mg coal burned
>> CO = 0.25 CO = 0.25 ×× (1.68 (1.68 ×× 101066) = 420,000 kg CO) = 420,000 kg CO

44

Example Calculation: Emission FactorsExample Calculation: Emission Factors
(continued)(continued)

•• Uncontrolled NOUncontrolled NOXX emissionsemissions
>> NONOXX emission factor = 10.85 kg/Mg coal burnedemission factor = 10.85 kg/Mg coal burned

>> NONOXX = 10.85 = 10.85 ×× (1.68 (1.68 ×× 101066) = 18.2 ) = 18.2 ×× 101066 kg NOkg NOXX

•• Uncontrolled nonmethane total organic compounds Uncontrolled nonmethane total organic compounds 
(NMTOC) emissions(NMTOC) emissions
>> NMTOC emission factor = 0.03 kg/Mg coal burnedNMTOC emission factor = 0.03 kg/Mg coal burned
>> NMTOC = 0.03 NMTOC = 0.03 ×× (1.68 (1.68 ×× 101066) = 50,400 kg NMTOC) = 50,400 kg NMTOC
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Example Calculation: Emission FactorsExample Calculation: Emission Factors
(continued)(continued)

•• Uncontrolled particulate (PMUncontrolled particulate (PM1010) emissions) emissions
>> PMPM1010 emission factor = 2.3 emission factor = 2.3 ×× A A ×× 0.5 = kg/Mg coal 0.5 = kg/Mg coal 

burnedburned
where A = % ash in coal = 11%, 0.5= metric conversionwhere A = % ash in coal = 11%, 0.5= metric conversion

>> PMPM1010 = (2.3 = (2.3 ×× 11 11 ×× 0.50.5 ) ) ×× (1.68 (1.68 ×× 101066) = 2.13 ) = 2.13 ×× 101077 kg kg 
PMPM1010
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Example Calculation: Material BalanceExample Calculation: Material Balance

•• Estimate annual and daily VOC emissions from a commercial Estimate annual and daily VOC emissions from a commercial 
dry cleaning plant given:dry cleaning plant given:

>> No existing regulation applies (rule effectiveness is not applicNo existing regulation applies (rule effectiveness is not applicable)able)
>> 13 metric tons of Stoddard petroleum solvent are used in a separ13 metric tons of Stoddard petroleum solvent are used in a separate, ate, 

uncontrolled dry cleaning system annuallyuncontrolled dry cleaning system annually
>> 1.2 metric tons of solvent is recovered/recycled annually1.2 metric tons of solvent is recovered/recycled annually
>> All solvent components are VOCsAll solvent components are VOCs
>> Operating scheduleOperating schedule

–– 5 days/week5 days/week
–– 52 weeks/year52 weeks/year
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Example Calculation: Material BalanceExample Calculation: Material Balance
(continued) (continued) 

•• Annual emissions from Stoddard Solvent (VOC)Annual emissions from Stoddard Solvent (VOC)
>> VOC = Solvent used VOC = Solvent used -- Solvent recoveredSolvent recovered

= 13 metric tons/year = 13 metric tons/year –– 1.2 metric tons/year = 1.2 metric tons/year = 
11.8 metric tons per year emitted11.8 metric tons per year emitted

•• Daily emissionsDaily emissions
>> VOC daily emissions = Average daily emissions VOC daily emissions = Average daily emissions 

= (11.8 metric tons/year = (11.8 metric tons/year ×× 1000 kg/metric tons)/1000 kg/metric tons)/
(5 days/wk (5 days/wk ×× 52 wk/yr)52 wk/yr)

= 45.4 kg VOC/day = 45.4 kg VOC/day 

48

Data CollectionData Collection

•• Surveys (questionnaires)Surveys (questionnaires)
•• Plant inspectionsPlant inspections
•• Other inventoriesOther inventories
•• Permit applications or compliance filesPermit applications or compliance files
•• Other emission dataOther emission data

>> Departments of Commerce and Labor Departments of Commerce and Labor 
statisticsstatistics

>> Data compiled by private research and Data compiled by private research and 
development companies and Universitiesdevelopment companies and Universities

>> Trade and professional associationsTrade and professional associations
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Planning a Point Source SurveyPlanning a Point Source Survey

•• Identify sample size needed to provide reliable Identify sample size needed to provide reliable 
results (e.g., 10 to 20%, 100% of population)results (e.g., 10 to 20%, 100% of population)

•• Screen facilities to confirm location, willingness to Screen facilities to confirm location, willingness to 
cooperatecooperate

•• Collect data using methods commensurate with Collect data using methods commensurate with 
resources availableresources available
>> Telephone, eTelephone, e--mail, internetmail, internet--based formsbased forms
>> OnOn--site visitssite visits
>> MailMail--out questionnaires and/or inout questionnaires and/or in--person interviews person interviews 

50

Types of QuestionnairesTypes of Questionnaires

•• General questionnaireGeneral questionnaire
>> Collect data on the location Collect data on the location 

and points of contact at a and points of contact at a 
facilityfacility

>> Facilitate comments by the Facilitate comments by the 
facility stafffacility staff

>> Capture overall plantCapture overall plant--level level 
data (operational hours, data (operational hours, 
overall production, overall overall production, overall 
fuel usage)fuel usage)

•• Specific questionnaire Specific questionnaire 
>> Process level (e.g., boilers, Process level (e.g., boilers, 

storage piles)storage piles)
>> Control device formControl device form
>> Industry focus (e.g., Industry focus (e.g., 

fertilizer manufacturing, fertilizer manufacturing, 
power generation)power generation)
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General Facility Information Year: 2002

OWNERSHIP INFORMATION
Company Name:                                                                                                                                                         
Industrial Association:                                                                                                                                                 

FACILITY CONTACT/RESPONSIBLE PERSON
Person Name:                                                                                                                                                             
Person Title/Role:                                                                                                                                                       

FACILITY DESCRIPTION
Facility Name:                                                                                                                                                             
Number of employees working at the Facility:

Administrative, technical and executive:                        Workers, helpers, and other:                       
Description of product(s) produced:                                                                                                                           
                                                                                                                                                                                    
                                                                                                                                                                                    

GEOGRAPHIC LOCATION
Location Street and Number:                                                                                                                                      
Between:                                                                       and                                                                                        
City/District:                                                        Mail Code:                  Telephone Number:                                      

FACILITY OPERATING SCHEDULE
Approximate Percent Operation by Month

Hours/Day Days/Week Weeks/Year Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Total

8 5 44 5 9 9 9 9 9 9 9 9 9 9 5 100%

100%

Name of Surveyor(s):                                                                                                               
Date of Survey:                                                                                                                          
Notes (on reverse):                                                                                                                   

Boilers and Heaters Year: 2002

FACILITY DESCRIPTION/LOCATION (From General Facility Information Form)
Facility Name:                                                                                                                                                             
Location Street and Number:                                                                           City, District:                                       

EQUIPMENT IDENTIFICATION
ID of this equipment:                                                                                                                                                   
Your name for this equipment:                                                                                                                                    
Air emissions from this equipment go into:

   The atmosphere:        OR    Stack Device ID:                        OR     Control Device ID:                           

EQUIPMENT CHARACTERISTICS
Manufacturer:                                                                                                                                                              
Burner Type:                                                    Number of Burners:                                                                            
Maximum Heat Rating (e.g., Btu/hr):                                                   Firing Method:                                                
Describe what this boiler/heater is used for:                                                                                                               
                                                                                                                                                                                    
                                                                                                                                                                                    

OPERATING SCHEDULE BY FUEL TYPE
Approximate Percent Operation by Month

Input Fuel *
(list) Hours/Day Days/Week Weeks/Year Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Total

Natural Gas 24 7 20 20 20 20 20 20 100%

FUEL CHARACTERISTICS
Input Fuel (list*) (Required) 2002 Fuel Usage Fuel Heat Content Fuel Sulfur Content Fuel Ash Content

Natural Gas 100 kl    (kg or kl) 3.8 ×××× 1010  (J/kg or J/kl) (%) (%)

(kg or kl) (J/kg or J/kl) (%) (%)

(kg or kl) (J/kg or J/kl) (%) (%)

* Common name of fuel

Name of Surveyor(s):                                                                                                               
Date of Survey:                                                                                                                          
Notes (on reverse):                                                                                                                   
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Tips on Developing QuestionnairesTips on Developing Questionnaires

•• Make each form, and the overall questionnaire as Make each form, and the overall questionnaire as 
short as possibleshort as possible

•• Ensure that questions are selfEnsure that questions are self--explanatoryexplanatory
•• Write a set of instructionsWrite a set of instructions
•• Write a cover letterWrite a cover letter

>> Purpose of the surveyPurpose of the survey
>> Agency pointAgency point--ofof--contact and telephone contact and telephone 

numbernumber
>> Where to mail responsesWhere to mail responses
>> Required due dateRequired due date
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Compiling an Inventory Compiling an Inventory 
from Existing inventoriesfrom Existing inventories

•• Compile composite facility list from previous inventoriesCompile composite facility list from previous inventories
>> Facility Name, AddressFacility Name, Address
>> Facility IDSFacility IDS
>> CoordinatesCoordinates
>> Stack parametersStack parameters
>> Emissions Units and ProcessesEmissions Units and Processes

•• Delete closed facilitiesDelete closed facilities
•• Revise existing informationRevise existing information

>> Facility configurationFacility configuration
>> Operating scheduleOperating schedule
>> EmissionsEmissions

–– Survey informationSurvey information
–– ExtrapolationExtrapolation
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Data CodingData Coding

•• Data coding uses unique codes will ensure that data are properlyData coding uses unique codes will ensure that data are properly
maintained and easily retrievable.maintained and easily retrievable.

•• Coding scheme should be Coding scheme should be 
developed prior to collecting developed prior to collecting 
any data.any data.

•• A useful data coding system A useful data coding system 
should allow for identification should allow for identification 
of the different types of facilities, of the different types of facilities, 
processes, controls.processes, controls.
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Data Coding for Point SourcesData Coding for Point Sources
•• Facility Identifiers:  A unique facility identification code shoFacility Identifiers:  A unique facility identification code should be uld be 

assigned to each facilityassigned to each facility
>> Use a predetermined number of characters in the identification cUse a predetermined number of characters in the identification codeode
>> Keep the facility identification code shortKeep the facility identification code short
>> Use of letters within the code significantly increases the numbeUse of letters within the code significantly increases the number of unique r of unique 

combinationscombinations
–– CEM_001, DRYC_003, CONV_001, ESP_001CEM_001, DRYC_003, CONV_001, ESP_001

•• Source Category Descriptors:  Codes to link emissions data to Source Category Descriptors:  Codes to link emissions data to 
specific technology typesspecific technology types

>> Each code represents a unique process or function within a sourcEach code represents a unique process or function within a source categorye category
>> Examples include Source Classification Codes and SNAP codes Examples include Source Classification Codes and SNAP codes 
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Source Classification Code (SCC) SystemSource Classification Code (SCC) System

•• Many U.S. databases use SCC codes to link Many U.S. databases use SCC codes to link 
emissions data to specific technology typesemissions data to specific technology types

•• Each SCC represents a unique process or function Each SCC represents a unique process or function 
within a source categorywithin a source category

•• The SCCs are divided The SCCs are divided 
into four levels of into four levels of 
identificationidentification
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Source Classification Code (SCC) SystemSource Classification Code (SCC) System
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Refinery ExampleRefinery Example

Drawing from Chevron’s Web Site
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Petroleum Refinery ExamplePetroleum Refinery Example
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Petroleum Refinery EmissionPetroleum Refinery Emission
Sources and PollutantsSources and Pollutants

•• Boilers, Process Heaters, and Catalytic Cracking UnitBoilers, Process Heaters, and Catalytic Cracking Unit
>> PM, NOPM, NOXX, SO, SOXX, CO, CO22

>> Ar, Cd, Cr, HCl, HF, Pb, Mn, Hg, NiAr, Cd, Cr, HCl, HF, Pb, Mn, Hg, Ni
•• Regeneration Vent on Catalytic Reforming UnitRegeneration Vent on Catalytic Reforming Unit

>> NONOXX, CO, CO22, PM, PM
>> HCl, ClHCl, Cl22

•• Sulfur Recovery UnitSulfur Recovery Unit
>> SOSOXX

>> Carbonyl Sulfide, Carbon DisulfideCarbonyl Sulfide, Carbon Disulfide
•• Catalyst Changeovers and CokersCatalyst Changeovers and Cokers

>> PMPM
•• Equipment Leaks, Wastewater Collection and Treatment, Cooling ToEquipment Leaks, Wastewater Collection and Treatment, Cooling Towers, Storage Tanks, Product wers, Storage Tanks, Product 

Loading and HandlingLoading and Handling
>> VOCVOC
>> Benzene, Toluene, Xylene, Hexane, 2,2,4 Benzene, Toluene, Xylene, Hexane, 2,2,4 –– Trimethylpentane, Cresols, Ethylbenzene, Methyl Trimethylpentane, Cresols, Ethylbenzene, Methyl 

Ethyl Ketone, Methyl Tert Butyl Ether, Naphthalene, PhenolEthyl Ketone, Methyl Tert Butyl Ether, Naphthalene, Phenol
•• FlaresFlares

>> SOSOXX
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Petroleum Refinery EmissionPetroleum Refinery Emission
Survey ExampleSurvey Example

Facility Information:Facility Information:
ID:  15ID:  15
Facility Name:  Chevron USAFacility Name:  Chevron USA
City:   El SegundoCity:   El Segundo
State:  CAState:  CA
County:  Los AngelesCounty:  Los Angeles
Latitude:  33.5443Latitude:  33.5443
Longitude:  118.2448Longitude:  118.2448
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Petroleum Refinery EmissionPetroleum Refinery Emission
Survey Example*Survey Example*

7070800800446060WellmanWellman
LordLord
Sodium Sodium 
Sulfite Sulfite 
ScrubberScrubber

3.13.1Carbon Carbon 
disulfidedisulfide
7515075150

Vertical Vertical 
StackStack

DesulfurizationDesulfurizationSulfur Sulfur 
Recovery Recovery 
UnitUnit

SRU01SRU01

70705005001010100100Low Excess Low Excess 
Air  FiringAir  Firing

5.45.4FormaldehydeFormaldehyde
5000050000

Vertical Vertical 
StackStack

CCU Catalyst CCU Catalyst 
RegenerationRegeneration

Catalytic Catalytic 
Cracking Cracking 
UnitUnit

FCCU11FCCU11

1010500500114040NoneNone25.725.7Hydrochloric Hydrochloric 
AcidAcid
76470107647010

Vertical Vertical 
StackStack

Continuous CRUContinuous CRUCatalytic Catalytic 
Reforming Reforming 
UnitUnit

CRU06CRU06

1010500500114040NoneNone30.330.3Hydrochloric Hydrochloric 
AcidAcid
76470107647010

Vertical Vertical 
StackStack

Continuous CRUContinuous CRUCatalytic Catalytic 
Reforming Reforming 
UnitUnit

CRU05CRU05

Velocity Velocity 
(ft/sec)(ft/sec)

TemperatureTemperature
(F)(F)

Stack Stack 
DiameterDiameter
(ft)(ft)

Stack Stack 
Height Height 
(ft)(ft)

Control Control 
DeviceDevice

Emissions Emissions 
(ton/yr)(ton/yr)

Pollutant Pollutant 
Name/ Name/ 
CAS #CAS #

Emission Emission 
Release Release 
Point TypePoint Type

Process DescriptionProcess DescriptionUnit Unit 
DescriptionDescription

Emission Emission 
Unit IDUnit ID

For each unit and process, information for all pollutants would be needed
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Petroleum Refinery EmissionPetroleum Refinery Emission
Survey Example*Survey Example*

NoneNone0.0040.004BenzeneBenzene
7143271432

FUGITIVESFUGITIVESFugitive EmissionsFugitive EmissionsVessel Vessel 
Relief Relief 
ValvesValves

VRV01VRV01

NoneNone0.0000050.000005BenzeneBenzene
7143271432

FUGITIVESFUGITIVESFugitive EmissionsFugitive EmissionsCompressor Compressor 
SealsSeals

CSE1CSE1

NoneNone0.0000010.000001BenzeneBenzene
7143271432

FUGITIVESFUGITIVESGasoline RVP 10: Gasoline RVP 10: 
Withdrawal Loss Withdrawal Loss 
(67000 Bbl.)(67000 Bbl.)

Floating Floating 
Roof TankRoof Tank

TNK1TNK1

NoneNone0.0010.001BenzeneBenzene
7143271432

FUGITIVESFUGITIVESGasoline RVP 10: Gasoline RVP 10: 
Standing Loss Standing Loss 
(67000 Bbl.)(67000 Bbl.)

Floating Floating 
Roof TankRoof Tank

TNK1TNK1

Velocity Velocity 
(ft/sec)(ft/sec)

TemperatureTemperature
(F)(F)

Stack Stack 
DiameterDiameter
(ft)(ft)

Stack Stack 
Height Height 
(ft)(ft)

Control Control 
DeviceDevice

Emissions Emissions 
(ton/yr)(ton/yr)

Pollutant Pollutant 
Name/ Name/ 
CAS #CAS #

Emission Emission 
Release Release 
Point TypePoint Type

Process Process 
DescriptionDescription

Unit Unit 
DescriptionDescription

Emission Emission 
Unit IDUnit ID

For each unit and process, information for all pollutants would be needed
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Summary: Point Sources Summary: Point Sources 

•• Point sources are Point sources are 
stationary, industrialstationary, industrial

•• Inventory characteristics Inventory characteristics 
are based on end usesare based on end uses

•• Level of detailLevel of detail
>> Plant, point/stack, processPlant, point/stack, process
>> Data coding considerationsData coding considerations

•• Capture, control, and rule Capture, control, and rule 
effectiveness may be effectiveness may be 
consideredconsidered

•• Selecting appropriate Selecting appropriate 
estimation methods estimation methods 
depends on end uses, and depends on end uses, and 
available resources and available resources and 
data data 
>> Source samplingSource sampling
>> Emission factors with Emission factors with 

activity dataactivity data
>> Material balanceMaterial balance
>> Mechanistic modelsMechanistic models

QuestionsQuestions
oror

Comments?Comments?
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ENDEND

Module 5: Point Source Module 5: Point Source 
Emission Inventory DevelopmentEmission Inventory Development

67


