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Purpose of CoSTPurpose of CoST

Support the preparation and analysis of Support the preparation and analysis of 
future year emission control strategies future year emission control strategies for for 
point, area, and mobile sourcespoint, area, and mobile sources
Track information on Track information on control measurescontrol measures, their , their 
costs, and the emission sources to which they costs, and the emission sources to which they 
applyapply
Facilitate Facilitate multimulti--pollutant analysespollutant analyses, including , including 
criteria pollutants, HAPs, and greenhouse criteria pollutants, HAPs, and greenhouse 
gasesgases
Goal of this talk is to orient you to the software Goal of this talk is to orient you to the software 
while discussing the recent applicationswhile discussing the recent applications



3Institute for the Environment

CoST within the EMF ClientCoST within the EMF Client--Server Server 
SystemSystem
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CoST menu items
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The Control Measure Manager shows the available control measures.
The Control Strategy Manager shows the existing control strategies.
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Mobile Source Analysis for Mobile Source Analysis for 
Ozone NAAQS RIAOzone NAAQS RIA

CoST reproduced results of an CoST reproduced results of an 
independent analysisindependent analysis
Different than previous analyses because  Different than previous analyses because  
multiple measures were to be applied to multiple measures were to be applied to 
the same source in a specified order the same source in a specified order 

order of application impacts estimated costs, order of application impacts estimated costs, 
but not reductionsbut not reductions

Developed a new strategy analysis type to Developed a new strategy analysis type to 
support this project support this project 

““Apply Measures in SeriesApply Measures in Series””: applies all : applies all 
measures that are applicable to each measures that are applicable to each 
source based on its SCCsource based on its SCC
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Onroad Mobile Measures UsedOnroad Mobile Measures Used

PlugPlug--In HybridsIn Hybrids
Aftermarket CatalystAftermarket Catalyst
Eliminate Long Duration IdlingEliminate Long Duration Idling
Lower Reed Vapor Pressure (RVP)Lower Reed Vapor Pressure (RVP)
Onroad Scrappage and RetrofitOnroad Scrappage and Retrofit
Continuous Inspection and Continuous Inspection and 
Maintenance ProgramsMaintenance Programs
Best Workplaces for CommutersBest Workplaces for Commuters
Tier 3 StandardTier 3 Standard
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Example Nonroad Mobile Example Nonroad Mobile 
Measures UsedMeasures Used

Lower RVPLower RVP
Bond Rule (CA and nonBond Rule (CA and non--CA)CA)
Nonroad RetrofitsNonroad Retrofits
Diesel Marine National RuleDiesel Marine National Rule
Ocean Going Vessel StandardsOcean Going Vessel Standards
Commercial Aircraft StandardsCommercial Aircraft Standards
Diesel Locomotive StandardsDiesel Locomotive Standards
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Control Measure Control Measure 
CharacteristicsCharacteristics

Measures had Measures had particular monthsparticular months to which they apply to which they apply 
to emulate seasonal variations in effectivenessto emulate seasonal variations in effectiveness
When measures affected multiple pollutants, When measures affected multiple pollutants, 
cobenefitcobenefit reductions reductions were specifiedwere specified
Costs were sometimes distributed across multiple Costs were sometimes distributed across multiple 
pollutantspollutants
County and SCCCounty and SCC--specific measures meant large data specific measures meant large data 
volume:volume:

Over 500,000 records each for onroad and Over 500,000 records each for onroad and 
nonroad measuresnonroad measures
Inventories for each month were approx. Inventories for each month were approx. 
2 million records (2 million records (onroadonroad) and 3 million records ) and 3 million records 
((nonroadnonroad) and used ) and used average dayaverage day valuesvalues
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Multiple windows can be managed within the EMF main window
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Efficiency records are available Efficiency records are available 
for each county for multiple pollutants for each county for multiple pollutants 
with varying costs and control efficiencies with varying costs and control efficiencies 
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Each mobile measure was typically applied to Each mobile measure was typically applied to 
one SCC, but in general measures can apply one SCC, but in general measures can apply 
to one or more SCCsto one or more SCCs
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Control Strategy ChallengesControl Strategy Challenges

Data volume required direct SQL Data volume required direct SQL 
processing in DB instead of in Javaprocessing in DB instead of in Java
Needed to specify Needed to specify twelve monthly twelve monthly 
average dayaverage day inventories to use (not inventories to use (not 
just a single annual inventory)just a single annual inventory)
Wanted to Wanted to override rule effectiveness override rule effectiveness 
and rule penetrationand rule penetration used by the used by the 
measures for a particular runmeasures for a particular run
Needed to apply each measure Needed to apply each measure 
in a different set of countiesin a different set of counties
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Statewide controls only
Statewide + Local

Different Measures were Applied to 
Different Counties
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Currently Available Strategy Currently Available Strategy 
Analysis TypesAnalysis Types

Maximum Emissions ReductionMaximum Emissions Reduction
Determine the most reduction of target pollutant Determine the most reduction of target pollutant 
that is possible using the specified measuresthat is possible using the specified measures

Least CostLeast Cost
Determine the minimum cost way to achieve a Determine the minimum cost way to achieve a 
specified reduction of the target pollutantspecified reduction of the target pollutant

Least Cost CurveLeast Cost Curve
Runs least cost analysis for a series of reductionsRuns least cost analysis for a series of reductions

Annotate InventoryAnnotate Inventory
Find measures that provide specified efficienciesFind measures that provide specified efficiencies

Apply Measures in SeriesApply Measures in Series
Applies all specified measures in chosen orderApplies all specified measures in chosen order
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CoST menu items
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Control Strategy ManagerControl Strategy Manager

Used to create, edit, remove, and copy strategiesUsed to create, edit, remove, and copy strategies
The configuration information for strategies and the The configuration information for strategies and the 
run results are archived for future reference and run results are archived for future reference and 
comparisoncomparison
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Selecting a Strategy Analysis TypeSelecting a Strategy Analysis Type
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Using Monthly Inventories and Using Monthly Inventories and 
Inventory FilterInventory Filter
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Specifying Measures with Order Specifying Measures with Order 
and RP Overridesand RP Overrides
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Mobile Strategy OutputsMobile Strategy Outputs
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Mobile Emissions Reduction Mobile Emissions Reduction 
SummarySummary
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New Least Cost AnalysesNew Least Cost Analyses

Least costLeast cost analysis type finds analysis type finds ‘‘least costleast cost’’
way to reduce emissions of a pollutant way to reduce emissions of a pollutant 
within a region (algorithm is similar to within a region (algorithm is similar to 
that in AirControlNET)that in AirControlNET)
Inventories from multiple sectors (point, Inventories from multiple sectors (point, 
area, agricultural) can be processed area, agricultural) can be processed 
together in a single least cost runtogether in a single least cost run
Least cost curveLeast cost curve strategy performs a strategy performs a 
series of least cost runs each n percentage series of least cost runs each n percentage 
points  (e.g., 5%, 10%, 15%, points  (e.g., 5%, 10%, 15%, ……) and ) and 
summarizes the results of each run summarizes the results of each run 
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Specify the increment (%), starting, and ending reductionsSpecify the increment (%), starting, and ending reductions
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Individual and summary results are generatedIndividual and summary results are generated
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Cost curve summary shows results for all runsCost curve summary shows results for all runs
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Cost per ton as a function of percent reduction
(EGU sector)
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EGU Sector Total Cost as f(Emissions Reduced)
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Technologies used by a Least Cost RunTechnologies used by a Least Cost Run

Emissions Reduction as a function of Control Technology
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Ongoing Work: Ongoing Work: 
Annotate InventoryAnnotate Inventory

New strategy analysis type that associates New strategy analysis type that associates 
available measures with inventories based available measures with inventories based 
on control efficiency in the inventoryon control efficiency in the inventory
Really need for inventory providers to fill in Really need for inventory providers to fill in 
the control efficiency (ceff) and control the control efficiency (ceff) and control 
device code whenever possibledevice code whenever possible
This prevents improper application of This prevents improper application of 
additional controls to already controlled additional controls to already controlled 
sourcessources
Applying this has helped identify additional Applying this has helped identify additional 
needs for control measure dataneeds for control measure data
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Annotation ResultsAnnotation Results
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Ongoing Work: Ongoing Work: 
Control ProgramsControl Programs

Control Program information is needed to Control Program information is needed to 
project base year inventories to future project base year inventories to future 
yearsyears

Once complete, this will allow users to apply Once complete, this will allow users to apply 
projection and control factors to project projection and control factors to project 
inventories to a specified future yearinventories to a specified future year

Control programs can list preferred control Control programs can list preferred control 
measures or technologies to usemeasures or technologies to use

If unspecified, CoST will give a best guess or If unspecified, CoST will give a best guess or 
leave blank if none are close enoughleave blank if none are close enough

Control program information from states Control program information from states 
would be helpful for improved accuracywould be helpful for improved accuracy
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Types of Control ProgramsTypes of Control Programs

Plant closuresPlant closures
Planned reductions at specific plantsPlanned reductions at specific plants
Planned growth at specific plants Planned growth at specific plants 
Caps on emissions at existing plantsCaps on emissions at existing plants
SCCSCC--based reduction programsbased reduction programs
Commuter programsCommuter programs
Estimated growth for specific sectorsEstimated growth for specific sectors
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Ongoing work: Ongoing work: 
GHG Study for Cement PlantsGHG Study for Cement Plants
A preliminary application for the greenhouse A preliminary application for the greenhouse 
pollutant Elemental Carbon was performed pollutant Elemental Carbon was performed 
last yearlast year
This year we are performing an analysis of This year we are performing an analysis of 
CO2 targeting the cement sectorCO2 targeting the cement sector
CO2 control measure data is being added for CO2 control measure data is being added for 
cement sources  (via EPA summer intern)cement sources  (via EPA summer intern)
Developing a CO2+criteria pollutant Developing a CO2+criteria pollutant 
inventory for cement plants that will be inventory for cement plants that will be 
usable in CoSTusable in CoST
GHG Analyses would be SO MUCH easier if a GHG Analyses would be SO MUCH easier if a 
detailed (unit level) inventory was available!detailed (unit level) inventory was available!
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Other Recent EnhancementsOther Recent Enhancements

Support cost equations for point sources Support cost equations for point sources 
so that cost can be represented in a way so that cost can be represented in a way 
other than a simple cost/ton (approx. 8 other than a simple cost/ton (approx. 8 
types are available)types are available)
New detailed result summaries are New detailed result summaries are 
available (e.g., state+scc+control available (e.g., state+scc+control 
technology)technology)
Creates controlled ORL format inventories Creates controlled ORL format inventories 
that specify which control measures have that specify which control measures have 
been applied to each sourcebeen applied to each source
Find Measures for SCCs featureFind Measures for SCCs feature
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Other Priorities for Summer Other Priorities for Summer ‘‘0808

Examining ways to perform least Examining ways to perform least 
cost optimization for multiple target cost optimization for multiple target 
pollutants (e.g., NOx + SOx)pollutants (e.g., NOx + SOx)
Facilitate uncertainty and sensitivity Facilitate uncertainty and sensitivity 
analyses in control strategiesanalyses in control strategies
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A need for a new feature was identified: A need for a new feature was identified: 
Find Control Measures that apply to Find Control Measures that apply to 
sources with particular SCCssources with particular SCCs
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Select the SCCs of InterestSelect the SCCs of Interest

Can select manually or use a filter on SCC Can select manually or use a filter on SCC 
and/or Description to select all from a groupand/or Description to select all from a group
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Control Measures that can apply to the Control Measures that can apply to the 
selected SCCs are shownselected SCCs are shown
Clicking Clicking Show DetailsShow Details causes manager to causes manager to 
show average cost per ton, min/max/show average cost per ton, min/max/avgavg
control efficiency, etc.control efficiency, etc.


