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BackgroundBackground

�� HeavyHeavy--duty diesel engine (HDDE):duty diesel engine (HDDE):
�� Play vital role in the transportation of goods and Play vital role in the transportation of goods and 
servicesservices

�� Offer better performance, fuel economy, and Offer better performance, fuel economy, and 
durabilitydurability

�� Are a significant source of mobile source NOx Are a significant source of mobile source NOx 
and toxic PM emissionsand toxic PM emissions

�� Adoption of 2007/2010 HDDE StandardsAdoption of 2007/2010 HDDE Standards
�� 90% reduction of NOx and PM from 2004 90% reduction of NOx and PM from 2004 
standardsstandards

�� Results in new aftertreatment systems for NOx Results in new aftertreatment systems for NOx 
and PM controland PM control
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Importance of InImportance of In--use use 

ComplianceCompliance

�� New standards, new emission control New standards, new emission control 

devices (aftertreatment) for HDDEs begin devices (aftertreatment) for HDDEs begin 

in 2007in 2007

�� InIn--use compliance testing will:use compliance testing will:

�� Ensure emission standards are metEnsure emission standards are met

�� Encourage manufacturers to properly design Encourage manufacturers to properly design 

engines and durable emission control systemsengines and durable emission control systems
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InIn--Use Testing Improves Compliance Use Testing Improves Compliance 
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Existing Compliance ProceduresExisting Compliance Procedures

�� Originally developed to cover all motor Originally developed to cover all motor 

vehicles and enginesvehicles and engines

�� Emphasis, however, was on cars and light Emphasis, however, was on cars and light 

truckstrucks

�� A minimum of 10 vehicles must be tested A minimum of 10 vehicles must be tested 

to determine engine family complianceto determine engine family compliance



77

Existing Existing ComplianceCompliance Procedures Procedures 

(cont(cont’’d)d)
�� Compliance procedures problematic for Compliance procedures problematic for 
heavyheavy--duty vehiclesduty vehicles
�� Requires removal of the engineRequires removal of the engine

�� Time consumingTime consuming

�� Very costlyVery costly

�� More practical/efficient compliance More practical/efficient compliance 
procedures needed for heavyprocedures needed for heavy--duty duty 
vehiclesvehicles
�� Now possible with adopted NotNow possible with adopted Not--toto--Exceed Exceed 
(NTE) requirements and portable, on(NTE) requirements and portable, on--truck truck 

emission measurement systems (PEMSemission measurement systems (PEMS))
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What is NTE ?What is NTE ?

�� Alleged ViolationsAlleged Violations
�� Engines were high emitters when operated Engines were high emitters when operated 
outside of standard emission test cycleoutside of standard emission test cycle

�� Settlement Agreement establishedSettlement Agreement established
NotNot--toto--Exceed (NTE) emission limits at nearly Exceed (NTE) emission limits at nearly 
all operational modesall operational modes

�� Began with 1998 model enginesBegan with 1998 model engines

�� Not a cycle but a region of engine Not a cycle but a region of engine 
operationoperation
�� Applies to 30 second snippets of operationApplies to 30 second snippets of operation

�� Applies to realApplies to real--world conditionsworld conditions
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NTE Control AreaNTE Control Area
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FTP PLUS NTE COVERS VIRTUALLY FTP PLUS NTE COVERS VIRTUALLY 

ALL HDDE OPERATIONALL HDDE OPERATION
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Majority of Typical 
Highway Cruise 
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What is PEMS ?What is PEMS ?

Attachment

Exhaust flow meter

Notebook-PC

CO, CO2, NOx, THC analyzer

Batteries

DC 20-30V

GPS

Temp/Humid.

ECU

LAN

700 watts

PEMS
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Utilizing PEMS to Assess NTE Utilizing PEMS to Assess NTE 

ComplianceCompliance

�� Allows for overAllows for over--thethe--road, real time inroad, real time in--use use 

testingtesting

�� Analyzers in PEMS use same technology as Analyzers in PEMS use same technology as 

laboratory analyzerslaboratory analyzers

�� PEMS easily installed and testing performed PEMS easily installed and testing performed 

without interrupting normal truck operation without interrupting normal truck operation 

�� Automated collection and analysis of test dataAutomated collection and analysis of test data

�� Removal of the engine is no longer necessaryRemoval of the engine is no longer necessary
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Development of Proposed Development of Proposed 

RegulationRegulation

�� 5 year collaborative effort with U.S. EPA 5 year collaborative effort with U.S. EPA 

and Industryand Industry

�� Modeled after lightModeled after light--duty program duty program ““CAP CAP 

20002000””

�� U.S. EPA adoption in June 2005U.S. EPA adoption in June 2005

�� StaffStaff’’s proposal is essentially identical s proposal is essentially identical to to 

the U.S. EPAthe U.S. EPA’’s adopted regulations adopted regulation
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Summary of Proposal Summary of Proposal 

�� ManufacturerManufacturer--run inrun in--use compliance test use compliance test 

programprogram

�� Manufacturer responsible for procuring Manufacturer responsible for procuring 

and testing trucksand testing trucks

�� OverOver--thethe--road emission testing of heavyroad emission testing of heavy--

duty diesel engines using PEMSduty diesel engines using PEMS

�� Determine NTE compliance Determine NTE compliance 
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Summary of Proposal (contSummary of Proposal (cont’’d)d)

�� Pilot program to gain experience with NTE Pilot program to gain experience with NTE 
testing using PEMStesting using PEMS
�� Gaseous emissions 2005Gaseous emissions 2005--20062006

�� PM emissions 2006PM emissions 2006--20072007

�� Enforcement program starts in 2007 (for Enforcement program starts in 2007 (for 
gaseous) and 2008 (for PM)gaseous) and 2008 (for PM)

�� Accuracy margin being developed for PEMSAccuracy margin being developed for PEMS
�� Testing in progress at Southwest Research Inst.Testing in progress at Southwest Research Inst.

�� Adoption satisfies 2003 SIP measure Adoption satisfies 2003 SIP measure 
ONON--RD HVYRD HVY--DTYDTY--33
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ManufacturerManufacturer--Run InRun In--Use Use 

Compliance ProgramCompliance Program

�� ARB/U.S. EPA make engine family (EF) ARB/U.S. EPA make engine family (EF) 

selectionselection

�� Up to 25% of EFs tested annuallyUp to 25% of EFs tested annually

�� Testing for NOx, NMHC, CO, and PM for Testing for NOx, NMHC, CO, and PM for 

NTE complianceNTE compliance

�� Test results compared with NTE threshold Test results compared with NTE threshold 

emission limit for each pollutantemission limit for each pollutant

�� Program conducted in two phasesProgram conducted in two phases
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Phase 1 TestingPhase 1 Testing

�� General screening of engine family (EF)General screening of engine family (EF)

�� No specific test conditions requiredNo specific test conditions required

�� Testing of trucks in normal serviceTesting of trucks in normal service

�� 5 to 10 trucks tested for each EF5 to 10 trucks tested for each EF

�� Specific pass/fail criteria must be met Specific pass/fail criteria must be met 

�� Depending on performance, Phase 2 Depending on performance, Phase 2 

testing may be necessarytesting may be necessary
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Phase 2 TestingPhase 2 Testing

�� Testing specific to failing conditions Testing specific to failing conditions 

observed in Phase 1 testingobserved in Phase 1 testing

�� Ambient temperature & pressureAmbient temperature & pressure

�� Engine operating conditions (e.g. HP, speed Engine operating conditions (e.g. HP, speed 

etc.)etc.)

�� Geographical location, time of yearGeographical location, time of year

�� 10 trucks tested10 trucks tested

�� Data from Phase 1 & 2 used to determine Data from Phase 1 & 2 used to determine 

compliance and possible remedial action compliance and possible remedial action 
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Program CostsProgram Costs

�� 13 medium13 medium-- and heavyand heavy--duty duty 

manufacturers will be affected manufacturers will be affected 

�� Cumulative average annual cost (13 Cumulative average annual cost (13 

manufacturers) is $1.6 to $2.1 millionmanufacturers) is $1.6 to $2.1 million
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Emission BenefitsEmission Benefits

�� Ensure emission benefits claimed through Ensure emission benefits claimed through 

adoption of 2007 HDDE standardsadoption of 2007 HDDE standards

�� Emission compliance throughout the Emission compliance throughout the 

useful life of the engine useful life of the engine 

�� Majority of engine families tested over a Majority of engine families tested over a 

four year period four year period 
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Other BenefitsOther Benefits

�� The program would encourage The program would encourage 
manufacturers to:manufacturers to:
�� Design robust engines to meet emission Design robust engines to meet emission 
requirements throughout their useful liferequirements throughout their useful life

�� Design better emission control systemsDesign better emission control systems

�� Develop real world deterioration factorsDevelop real world deterioration factors

�� InIn--use, realuse, real--world emission test data would world emission test data would 
give ARB the ability to:give ARB the ability to:
�� Develop better emission factors for heavyDevelop better emission factors for heavy--duty duty 
diesel vehicle modelingdiesel vehicle modeling

�� Improve heavyImprove heavy--duty diesel vehicle emission duty diesel vehicle emission 
inventoryinventory
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Remaining IssuesRemaining Issues

�� Accuracy margin development at Accuracy margin development at 

Southwest Research InstituteSouthwest Research Institute

�� Gaseous Emissions:  Accuracy margin and Gaseous Emissions:  Accuracy margin and 

final report by January 2007 for the final report by January 2007 for the 

enforcement program to begin by December enforcement program to begin by December 

20072007

�� Particulate Matter:  Accuracy margin and final Particulate Matter:  Accuracy margin and final 

report by early 2008 for the enforcement report by early 2008 for the enforcement 

program to begin by December 2008program to begin by December 2008
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Staff RecommendationStaff Recommendation

�� Compliance testing using PEMS would reduce Compliance testing using PEMS would reduce 
time and costtime and cost

�� California and federal program alignment would California and federal program alignment would 
reduce manufacturer cost for compliancereduce manufacturer cost for compliance

�� Manufacturers would be encouraged to improve Manufacturers would be encouraged to improve 
engine and emission control system designsengine and emission control system designs

�� ARB can use test data for developing inARB can use test data for developing in--use use 
emission factors and for air quality modelingemission factors and for air quality modeling

�� Staff recommends that the Board adopt the Staff recommends that the Board adopt the 
proposed manufacturerproposed manufacturer--run inrun in--use compliance use compliance 
regulationregulation


