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California Air Resources Board

Emission Reduction Drivers Emission Reduction Drivers 

Must reduce Diesel Particulate Matter (PM) Must reduce Diesel Particulate Matter (PM) 
to reduce deaths from cancer, heart                 to reduce deaths from cancer, heart                 
disease, etc.disease, etc.
–– Diesel PM responsible for 70% of known              Diesel PM responsible for 70% of known              

cancer risk from all air toxicscancer risk from all air toxics
–– Thousands of deaths per year in CaliforniaThousands of deaths per year in California
Must reduce oxides of nitrogen (NOx) Must reduce oxides of nitrogen (NOx) 
–– NOx leads to ozone and secondary PMNOx leads to ozone and secondary PM
Federal law dictates that the state must Federal law dictates that the state must 
attain ozone and PM standards by certain attain ozone and PM standards by certain 

Need for Reductions
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Diesel Risk Reduction PlanDiesel Risk Reduction Plan

Established goalsEstablished goals
–– Reduce PM emissions from all dieselReduce PM emissions from all diesel--fueled fueled 

engines in Californiaengines in California
–– 85% reduction by 202085% reduction by 2020

FourFour--pronged approachpronged approach
–– New engine standardsNew engine standards
–– Cleaner diesel fuel Cleaner diesel fuel -- <15 ppm sulfur content <15 ppm sulfur content 
–– Ensure inEnsure in--use emissions maintaineduse emissions maintained
–– Retrofit of existing enginesRetrofit of existing engines

Need for Reductions
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Health Impacts fromHealth Impacts from
OffOff--road Diesel Vehicles (2005) road Diesel Vehicles (2005) 

920,000920,000--1,300,0001,300,0001,100,0001,100,000Minor Restricted Activity DaysMinor Restricted Activity Days

170,000170,000--220,000220,000190,000190,000Work Loss DaysWork Loss Days

00--5,7005,7002,6002,600Acute BronchitisAcute Bronchitis

12,00012,000--51,00051,00032,00032,000Asthma & Lower Respiratory SymptomsAsthma & Lower Respiratory Symptoms

280280--690690440440Hospital admissions (Cardiovascular)Hospital admissions (Cardiovascular)

150150--330330240240Hospital admissions (Respiratory)Hospital admissions (Respiratory)

310310--1,9001,9001,1001,100Premature MortalityPremature Mortality

# of Cases 95% # of Cases 95% 
Confidence IntervalsConfidence Intervals

(Low (Low -- High)High)

# of Cases# of Cases
(Mean)(Mean)End PointEnd Point

Need for Reductions
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Federal Federal NonattainmentNonattainment AreasAreas
PM 2.5 Annual8-hr Ozone Annual

Need for Reductions
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State Implementation Plans (SIP)State Implementation Plans (SIP)

Roadmap to reaching standardsRoadmap to reaching standards
Required by United States Environmental Required by United States Environmental 
Protection Agency Protection Agency 
Compilation of adopted and proposed Compilation of adopted and proposed 
regulations that demonstrate attainmentregulations that demonstrate attainment

Need for Reductions
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Proposed InProposed In--Use OffUse Off--road road 
Diesel Vehicle RuleDiesel Vehicle Rule
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Rule OverviewRule Overview
Applies to construction, industrial, mining, Applies to construction, industrial, mining, 
airport ground support, and most other airport ground support, and most other 
industriesindustries
OffOff--Road vehicle engines >=25 Road vehicle engines >=25 
horsepowerhorsepower
–– Excludes vehicles designed to operate onExcludes vehicles designed to operate on--

road regardless of useroad regardless of use
–– Excludes vehicle primarily used for Excludes vehicle primarily used for 

agricultural operationsagricultural operations
Annual reporting begins in 2009Annual reporting begins in 2009
Idling limits begin in 2009Idling limits begin in 2009
Only cleaner vehicles may be added toOnly cleaner vehicles may be added to

Proposed Off-Road Rule
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General ApproachGeneral Approach
NOx requirements, lesser ofNOx requirements, lesser of
–– Turn over engines (8%/10% of hp per year) orTurn over engines (8%/10% of hp per year) or
–– Meet NOx average by any methodMeet NOx average by any method
PM requirementsPM requirements
–– Install PM retrofits (20% of hp per year) orInstall PM retrofits (20% of hp per year) or
–– Meet PM average by any methodMeet PM average by any method
Compliance options: Compliance options: 
–– NOx or PM exhaust retrofits (VDECS)NOx or PM exhaust retrofits (VDECS)
–– Buy new or used vehicles, engine Buy new or used vehicles, engine repowersrepowers
–– Alternative fuels or electric vehiclesAlternative fuels or electric vehicles
–– Remove dirtiest vehicles from fleet or designate Remove dirtiest vehicles from fleet or designate 

low uselow use

Proposed Off-Road Rule
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Requirements Vary by Fleet SizeRequirements Vary by Fleet Size

20102010--2020 2020 
PM and NOxPM and NOxFleets with more than 5,000 hpFleets with more than 5,000 hpLarge*Large*

20132013--2020 2020 
PM and NOxPM and NOx

Municipality with 1,501 to 5,000 hp orMunicipality with 1,501 to 5,000 hp or
Business less than 5,000 hp (not Business less than 5,000 hp (not ““SmallSmall””))Medium*Medium*

20152015--20252025
PM onlyPM only

Small business less than 1,500 hp or Small business less than 1,500 hp or 
Municipality less than 1,500 hp orMunicipality less than 1,500 hp or

Municipality fleet in low population countyMunicipality fleet in low population county
SmallSmall

Dates andDates and
RequirementRequirement

DescriptionDescriptionFleet SizeFleet Size
CategoryCategory

* Same requirements for large and medium fleets, only initial co* Same requirements for large and medium fleets, only initial compliance mpliance 
date varies.date varies.

Proposed Off-Road Rule
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Annual Compliance ProcessAnnual Compliance Process
Large and Medium FleetsLarge and Medium Fleets

Will fleet meet NOx Will fleet meet NOx 
fleet average target?fleet average target?

Turn over another Turn over another 
engineengine

NoNo

Will fleet meet PMWill fleet meet PM
fleet average target?fleet average target?

YesYes

No No 

YesYes YesYes

Apply highest level Apply highest level 
VDECS to another engine VDECS to another engine 

Will 20% of total hpWill 20% of total hp
Have highest level VDECS Have highest level VDECS 

by compliance date?by compliance date?
NoNo

NoNo
YesYes

Note: Turn over means repower with cleaner engine, replace vehicNote: Turn over means repower with cleaner engine, replace vehicle with le with 
used vehicle or new vehicle, designate as lowused vehicle or new vehicle, designate as low--use, or decrease fleet size.use, or decrease fleet size.

DoneDone
ForFor

YearYearWill 8%/10% of total hpWill 8%/10% of total hp
be turned over by be turned over by 
compliance date?compliance date?

Proposed Off-Road Rule
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Exemptions from Engine Turnover Exemptions from Engine Turnover 
RequirementsRequirements

Small fleetsSmall fleets
Vehicles less than 10 years oldVehicles less than 10 years old
Specialty vehiclesSpecialty vehicles
Vehicles retrofit in past 6 yearsVehicles retrofit in past 6 years
Vehicles meeting the cleanest new engine Vehicles meeting the cleanest new engine 
standardsstandards
–– Available 2008 to 2014Available 2008 to 2014
Fleets in attainment countiesFleets in attainment counties
LowLow--population municipal fleetspopulation municipal fleets

Proposed Off-Road Rule
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Exemptions from Retrofit Exemptions from Retrofit 
RequirementsRequirements

Engines in vehicles less than 5 years Engines in vehicles less than 5 years 
oldold
Engines for which there is no retrofit Engines for which there is no retrofit 
available or cannot be safely installedavailable or cannot be safely installed
New engines that come with a diesel New engines that come with a diesel 
particulate filterparticulate filter
Engines already retrofit with               Engines already retrofit with               
the best available controlthe best available control

Proposed Off-Road Rule
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Emission Benefits of RegulationEmission Benefits of Regulation

151151228228311311Without Rule (tpd)Without Rule (tpd)

19%19%13%13%4%4%% Reduction% Reduction
484830301313Benefits Rule (Benefits Rule (tpdtpd))

202020202015201520102010NOx EmissionsNOx Emissions

7.07.011.511.516.716.7Without Rule (tpd)Without Rule (tpd)

74%74%60%60%14%14%% Reduction% Reduction
5.25.26.96.92.32.3Benefits (tpd)Benefits (tpd)

202020202015201520102010PM EmissionsPM Emissions

•Emission benefits associated with 4,000 fewer 
premature deaths over course of rule

Proposed Off-Road Rule
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Costs of RegulationCosts of Regulation
Total cost of expected to be $3.0Total cost of expected to be $3.0--$3.4 $3.4 
billionbillion
–– Anticipated increase of 0.3% per year in Anticipated increase of 0.3% per year in 

statewide construction costsstatewide construction costs
Many fleets expected to pass through Many fleets expected to pass through 
costs costs 
–– Costs for 20Costs for 20--40% of fleets exceed 10% of 40% of fleets exceed 10% of 

annual profitsannual profits
–– Costs for most heavily impacted fleets may Costs for most heavily impacted fleets may 

exceed annual profitsexceed annual profits
Cost effectiveness Cost effectiveness 
–– $37 $37 -- $43/lb PM$43/lb PM

Proposed Off-Road Rule
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Next StepsNext Steps

April 6, 2007April 6, 2007
–– Staff report releasedStaff report released
May 25, 2007May 25, 2007
–– Consideration by BoardConsideration by Board

Proposed Off-Road Rule
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ARB Retrofit Verification ARB Retrofit Verification 
ProgramProgram
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Program HistoryProgram History

Verification ProcedureVerification Procedure
–– Adopted May 2002Adopted May 2002
–– Amended February 2004Amended February 2004
–– Amended March 2006Amended March 2006
Intended to support ARB inIntended to support ARB in--use fleet use fleet 
regulationsregulations

Verification



20
California Air Resources Board

Verification ProceduresVerification Procedures

Require at least 25% PM reductionRequire at least 25% PM reduction
–– 3 Levels of PM control technologies 3 Levels of PM control technologies 
Verify NOx reduction systems in 5% Verify NOx reduction systems in 5% 
increments increments 
–– Starting at 15%Starting at 15%
Require warranty and inRequire warranty and in--use complianceuse compliance
Establish NOEstablish NO22 limitslimits

Verification
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Verified SystemsVerified Systems

35 systems verified since the beginning of 35 systems verified since the beginning of 
the Verification Programthe Verification Program
–– OnOn-- and offand off--road and stationary applicationsroad and stationary applications
–– Some achieve both PM and NOxSome achieve both PM and NOx
–– Some did not meet future effective NOSome did not meet future effective NO22 limitslimits
26 systems currently verified26 systems currently verified

Verification
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Current ActivitiesCurrent Activities

Launching a search database that matches Launching a search database that matches 
verified control technologies with verified control technologies with 
appropriate engines appropriate engines 

Planning to present amendments to Planning to present amendments to 
Verification Procedure in November 2007Verification Procedure in November 2007

Verification
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Potential Future AmendmentsPotential Future Amendments
Restructure verified NOx reduction classificationsRestructure verified NOx reduction classifications
Change required test plan for NOx reduction systemsChange required test plan for NOx reduction systems
Change test cycles for offChange test cycles for off--road and stationary enginesroad and stationary engines
Require record keeping of sold productsRequire record keeping of sold products
Clarification of inClarification of in--use compliance, warranty, and proper use compliance, warranty, and proper 
sales and installation methodssales and installation methods
Enhanced enforcement provisionsEnhanced enforcement provisions
Require all fuelRequire all fuel--based strategies to undergo same testing based strategies to undergo same testing 
as alternative diesel fuelsas alternative diesel fuels

Verification
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OffOff--Road Diesel Construction Road Diesel Construction 
Equipment Retrofit Equipment Retrofit 

Demonstration ProgramDemonstration Program
““OffOff--Road Showcase”Road Showcase”
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Goals of the ShowcaseGoals of the Showcase

Demonstrate new emission control systemsDemonstrate new emission control systems
ARB verification of these systemsARB verification of these systems
Demonstrate durability and effectiveness of Demonstrate durability and effectiveness of 
offoff--road construction equipment.road construction equipment.
Achieve near term emission reductions Achieve near term emission reductions 
Cooperative effort with stakeholdersCooperative effort with stakeholders
–– Technical Advisory GroupTechnical Advisory Group

Showcase
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Project FundingProject Funding

Current allocation $1 MillionCurrent allocation $1 Million
Limit of $200,000 per manufacturerLimit of $200,000 per manufacturer
–– May participate with more than one fleet owner May participate with more than one fleet owner 

if does not exceed limitif does not exceed limit
MSRC will reimburse equipment owners MSRC will reimburse equipment owners 
who will then purchase devices from who will then purchase devices from 
manufacturer manufacturer 
Funding expected to increase for 2008Funding expected to increase for 2008

Showcase
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Manufacturer’s RequirementsManufacturer’s Requirements

Open to all manufacturers with previous Open to all manufacturers with previous 
ARB, EPA, or VERT verificationARB, EPA, or VERT verification

Mix of technologies, not limited to Mix of technologies, not limited to DPF’sDPF’s
–– Must reduce PM by 85% (Level 3) Must reduce PM by 85% (Level 3) 

–– Preference for Preference for NOx+PMNOx+PM devicesdevices

Must seek ARB verification as part of Must seek ARB verification as part of 
ShowcaseShowcase

Applications will be ranked according to Applications will be ranked according to 
l ti it il ti it i

Showcase
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Equipment Owner RequirementsEquipment Owner Requirements

Open to public, private and local Open to public, private and local 
government agencies in the SCAQMDgovernment agencies in the SCAQMD
100% funding for cost of purchase and 100% funding for cost of purchase and 
installation installation 
–– Maximum of $200,000 per fleet ownerMaximum of $200,000 per fleet owner
Participation based on equipment type Participation based on equipment type 
Access by ARB or MSRC for periodic Access by ARB or MSRC for periodic 
monitoring and/or onmonitoring and/or on--site emissions testingsite emissions testing

Showcase
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Selection ProcessSelection Process

Equipment and manufacturer applications Equipment and manufacturer applications 
will be matched based on applicabilitywill be matched based on applicability

Equipment owners may be asked to Equipment owners may be asked to 
demonstrate a specific devicedemonstrate a specific device

Committee will be asked to provide input as Committee will be asked to provide input as 
to appropriateness of matching engine and to appropriateness of matching engine and 
device   device   

Showcase
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Coordination with ARB VerificationCoordination with ARB Verification

Manufacturers must apply for ARB Manufacturers must apply for ARB 
verification concurrent with Showcase verification concurrent with Showcase 

May receive conditional verificationMay receive conditional verification

Multimedia assessment requirementsMultimedia assessment requirements

ARB staff will work with applicant through ARB staff will work with applicant through 
the verification processthe verification process

Showcase


