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" Three key policy drivers for HDV emission control

Crosscutting Issues

Climate Criteria Toxics
Change Pollutants Exposure

Technology, Energy & Efficiency

o XS HE- FERDAMIT ¢ Regional air quality - need to reduce

T B B SR I S 23S R B AR emissions for attainment of ozone and
e PM ambient air quality standards

o 1998AEIGBE I ZE BRI o e o 199§ identification of d%e.sel PM as a

_— carcinogen - need to mitigate risk of
fé%] ﬂﬁ/\ﬁﬂf&fﬁ%$ AR U exposure to diesel exhaust

* Global climate change - need to reduce

o ERRARARAY T SED203022050 greenhouse emissions for achieving
TR R B b, 77D IR E AR 2030 and 2050 climate goals



Evolution of California’s programs
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Tail pipe standards
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Smog Check
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Diesel fuel specifications
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Heavy-duty diesel truck
standards
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Clean diesel fuels
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Low-emission vehicles and
clean fuels and reformulated
gas
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Small off-road equipment

HAthr= & Consumer
products
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2000s: Focus on Legacy

Fleets and Next Generation
Passenger Vehicles
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Ports and freight handling
equipment
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Retrofit/replace trucks and
buses

HLBR A 3 ) A6 =R A 30
77

Low-emission vehicles and
clean fuels and reformulated
gas
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Marine vessels
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Retrofit/replace off-road
equipment
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Keys to Past Success
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Clear and direct policy
Cleaner burning conventional
and alternative fuels
Increasingly stringent new
emissions standards

Available technological

solutions

Advanced aftertreatment
technologies
Improved engine combustion

Strategy for existing legacy

fleet

In-use control programs
Public investment in
monetary incentives

Strict enforcement and
compliance



eavy-Duty Emissions Standards: over 0% reduct'lon in

emissions in 20 years
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Historical Perspective on In Use Compliance in the US

TETF AR 25k A TR ) B 9] 15 First 15 years of in-use compliance:
flg ':F' . 1/3 of the fleet recalled.

Most recalls result of direct EPA

1/ 38 ZE 54 4 (] action.
FCE A 73 (8] EPA B 22 S 1) Standards increasingly more
. stringent.
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B IFARAE T I KA Durability/reliability was not good.
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Since the late 1980s:
. Recalls approximately 10% of the
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Standards more stable, and
technology more perfected (fuel
injection, feedback control, three-
way catalysts, electronic controls,
)

ehicles more reliable, and early
warnings with OBD systems.
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Using Defeat Devices Costs Diesel Engine Industry $1
Billion + for Clean Air Violations
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The defeat devices allowed
engines to meet EPA emission
standards during standardized
testing but disable the emission
control system during normal
highway driving.

EPA now routinely tests in-use
heavy-duty highway and non-
road engines using portable
emissions measurement systems
(PEMS). These systems can
measure emissions in real time,
under the same conditions that
vehicles or equipment might
experience in actual service.
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Mature Compliance Program

EPA Issues Certificate of EPA Follow-up (Defect and Recall Reports, Mfr. In-Use Testing,
Conformity EPA Testing)
EPA Test Data Review/Analysis
< CARB Coordination (Warranty Reporting) >
OECA Coordination (Enforcement)
PLT,TPEM, ABT, and Production Report Review
EPA Confirmatory
Testing EPA Selective . .
b EPA In-Use Surveillance Testing
EPA Review of < ¢ >
Manufacturer ]
Application ] End of Useful Life
0 Miles / 259%, 50% 75% (Varies by subsector)
v Hours
__________ | | | | |
A
Engine Design 4 |
and Build On-highway / Locomotive In-use
Testi
Manufacturer ssting
Prototype and Engine Production Line
Durability Testing
Testing

Engine May Enter
Commerce

A

Warranty Tracking and Emission Warranty

D EPA Action

|:| Manufacturer Action

Reports to CARB
Emission Defect Information and Voluntary
Emission Recall Reports to EPA

(introduction into commerce — useful life miles)

Full Useful Life:

On-highway: up to 10 years / 435,000 miles
Nonroad: up to 10 years / 8,000 hours

Marine: up to 10 years / 20,000 hours

Locomotive: up to 10 years / 32,000 MW-hours
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Current Regulations
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HZEE1EN: http://

www.arb.ca.gov/diesel truck

California is rapidly

transitioning to a 2010

compliant, aftertreatment

controlled fleet

Truck and Bus Regulation
Phase in 2012-2023

Drayage (Port, Railyard) Trucks

Rule

Transportation Refrigeration

Unit (TRU or Reefer)

Idling Reduction Program
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OBD systems

Sensors throughout engine and
emission control system

Software in engine computer

[lluminates ‘check engine light’
when fault is detected

Standardized information for
repair technician to help fix vehicle

Required in on-road heavy-duty
engines
Phase-in started in 2010MY
Required on all 2013+MY

Extensive enforcement of OBD
requirements



T

/ eABENER

Role of Regulation Enforcement

FRALAR ML A AR D) S2 sk Provides mechanism to ensure

emission reductions are

MAEGATAEFEEER  achieved
iR N = cy I ol Creates deterrence against

non-compliance
Kb T A5 i A DR SE B B H bR Ensures level playing field
ESIEY amongst sources
Penalties are a tool to achieve
these goals
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Enforcement Process
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Discovery
Investigation
Settlement or prosecution

Annual enforcement reporting

~10% of CARB staff dedicated to
enforcement (almost 150)

i
= Califormia Ermvirommental Protection Agency
EAIR RESOURCES BOARD

California Air Resources Board

May 2014
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Field Inspections
(“Boots on the Ground”)

+Z Trucks
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Mobile Fuels Laboratory
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Issues That May Trigger Enforcement
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Uncertified vehicles and
engines
Maximum $5000 penalty per
violation (per vehicle or engine)

of California Health and Safety
Code, Sections 43150-43156

Executive Orders (EO)

Valid EO is required prior to
importation, offering for sale,
selling, registration, or use in
California

Emission label
Frgudulent, incorrect, or
mlssmg
Incorrect or missing VIN/PIN
numbers

Inconsistencies in
documentation for engine/
vehicle
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Inspection and Maintenance
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programs

Periodic Smoke Inspection Program
(PSIP)

Heavy Duty Vehicle Inspection
Program (HDVIP)

Opacity Standards
1991 or newer engines: 40%
Pre-1991 engines: 55%
But trucks with DPF much cleaner
Lower opacity limit
More robust I/M program
Inspection of maintenance records

Inspection requirement for vehicle
registration

Greater reliance on On-Board
Diagnostic (OBD) system

17
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HEAVY-DUTY VEHICLE PROGRAM (2013)

St * Conducted nearly 30,000
o FAT I3 UREEHE y3
ol field inspections

’?II K 33007 * Issued almost 3,300

" _ citations
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OTHER PROGRAMS (2013)
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Closed (settled or litigated)
71 marine cases for more
than $1 million in total fines
Closed 26 light-duty vehicle
cases for more than $3.3
million in total

* Closed 5 fuels cases for

almost $500K in total
Closed 56 engine and parts
cases for more than $2
million in total

Closed 63 consumer
products cases for more
than $1.5 million in total



iyl

LAt E
N

S

RIS ETE TR

Other Heavy-Duty Diesel Enforcement Programs
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Engine Certification Labels

Low NOx Software (engine chip
reflash)

Idling Restriction Regulations
Solid Waste Collection Vehicles

Annual Fleet Smoke Emissions
Inspections (PSIP)

Transport Refrigeration Units
Public and Utility Fleets

Port Trucks

Transit Fleets

Off-Road Construction Vehicles
Cargo Handling Equipment
Marine Harbor Craft and Fuels
Locomotives



NSRRI ok R g ——IA HAUE/AE T =
Strategies for further reductions - current
Certification/In-Use Programs
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Certification Cycles
Warranty/Durability
Inspection and
Maintenance

Not-to-Exceed (NTE)
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Certification Cycles
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Certification program
based on 2 cycles

Transient FTP

Ramped Mode SET

Does not sufficiently
address low load/low
temperature operations

Creation of new or revised
test cycle(s) to address real
world operations

24
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’Evidence for Off-Cycle Emissions

NOx Emissions (g/bhp-hr)

4.5

3.5

2.5

1.5

0.5

NOXx Emissions (g/bhp-hr) by Average Speed
Over Test Cycle or PEMS Session
0.2 g/bhp-hr Certified Engines

23 Trucks Tested by ARB, WVYU, UCR CE-CERT
14 Driving Cycles
5 PEMS Routes

/ Potential off-cycle emissions

0.2 g/bhp-hr
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¢ Diesel m Diesel Hybrid A Natural Gas —0.2 g/bhp-hr
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Warranty today is only small fraction of truck lifetime
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Useful Life:

10 years; 110,000-435,000 miles

Warranty Period:
5 years, 100,000 miles

Will need to be extended

Many line haul trucks travel about
100,000 miles per year

Typical Class 8 truck averages
800,000 miles over its life

Current warranty claim rates
extremely high

« EGR coolers, fuel injectors, EGR,
turbochargers, and SCR systems

« A number of engine families with
rates exceeding 100%

Extending warranty/durability
periods may encourage development
of more durable products
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Not-to-Exceed (NTE) requirements not
adequately capturing vehicle operation

In-Use Compliance Testing
Program Limitations
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Low load/low temperature
operations

Manufacturers select route
and time of year to test

Typically 75%-85% of data not
in NTE Control Area

Potential Strategies

Lower temperature and
duration requirements

Broaden NTE Control Area by
reducing power/torque
thresholds

Impose route/time selection
criteria or minimum amount
of NTE data

50% max. " “15“555
Work or CO, based-aver
window .
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Future Regulations and Standards

o [F{KNox#trE —

o 2P BR = AR HORE

o L FANIA EARECR
IS

* Lower NOx Standard

* GHG Phase 2

*  Promotion of near-zero and

zero emission solutions
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