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Foreword

This Environmental Code of Practice for On-Road Inquiries and comments on the Code are welcome

Heavy-Duty Vehicle Emission Inspection andand may be sent to:

Maintenance Programis intended as a guide for all

parties involved in the development of new heavy-Transportation Systems Branch

duty vehicle (HDV) emission inspection and Air Pollution Prevention Directorate

maintenance (/M) programs in Canada. The Code iEnvironment Canada

also intended as a guidance document for those whottawa, Ontario K1A OH3

may wish to align the parameters of an existingrax: (819) 953-7815

program in a uniform manner with those of other I/M

programs in Canada and the United States. Requests for copies of the Background Report and
other material related to the development of this Code

None of the recommendations or suggestionsnay also be sent to the above address.

presented in the Code is compulsory or legally

binding in any way. Readers are therefore advised to

view the content of the Code in that context.

The suggestions and recommendations outlined in the
Code in no way prohibit jurisdictions from adopting
more comprehensive or stringent requirements.

As a result of the changes foreseen in regard to I/M
emissions test procedures and HDV emissions
standards, it is recommended that the Code be
revisited and revised within the next three years.

This Code was developed by the members of the
National Working Group for On-Road Heavy-Duty
Vehicle Emission Inspection and Maintenance
Programs. The contributions of all participants and
respondents who helped develop this Code are
gratefully acknowledged (see list of Working Group
and Corresponding Working Group Members in
Appendix A).
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Background

This Environmental Code of Practice for On-Road aerodynamic diameter of less than 10 um, since they
Heavy-Duty Vehicle Emission Inspection andcan penetrate deeply into the lung.
Maintenance Programsprovides guidance to
provincial, regional, and municipal transportation andin Canada, for ambient air assessment, fine PM is
environmental regulatory agencies regarding on-roadurrently divided into two distinct fractions: PM that
heavy-duty vehicle (HDV) emission inspection andis less than 2.5 pm in aerodynamic diameter (jPM
maintenance (I/M) programs as a means of reducingnd the coarser fraction, PM that is less than 10 pm in
“excess” exhaust emissions. The Code is intended taerodynamic diameter (M * These smaller, or fine,
provide a basis for implementing consistent and®M fractions, PM, and PM, are of particular
uniform control measures for the testing of on-roacconcern in relation to their adverse health effects.
HDVs — trucks, buses, and other licensed roadMinute particulates in the ambient air may occur
vehicles — across Canada. Agencies wishing tmaturally or be human-made. The operation of motor
operate HDV emission I/M programs will realize avehicles can result in PM emissions from the
number of benefits by following the recom- combustion of fossil fuels, brake wear, or tire wear or
mendations and suggestions in the Code. In additioas dust from unpaved roads. At present, there is a
to reduced emissions, benefits resulting from I/MCanada-wide Standard for RMIn addition, PM,
program implementation include closer adherence thas been declared toxic under the n€anadian
HDV engine maintenance schedules and hence bettBnvironmental Protection Ac{CEPA) (Canada
maintained, less troublesome HDVs with improvedGazettePart Il, 9 May 2001).
fuel economy.

In addition to concerns regarding the health effects of
Air Pollution Issues PM, black smoke from diesel vehicles is a visible
. . nuisance pollutant that is the subject of public
Internal combustion engines used to power motor . . . , .

. . o _complaint. Engines in a poor state of repair emit

vehicles are responsible for significant levels of ain . her levels of smoke than do those that are well
contaminants in any urban area. From an \gher. . L

maintained. A portion of this visible black smoke

environmental perspective, the emissions from OnFnay also be fine PM; therefore, a reduction of visible

road HDV engines that are of concern includebI . .

. . . - ack smoke may reduce emissions of fine PM.
nitrogen oxides (NOXx), acid aerosols, visible smoke,
particulate matter (PM), carbon monoxide (CO), and
hydrocarbons (HC), including total HC, non-methane  “The high black carbon content of diesel exhaust

HC, and volatile organic compounds (VOCS). FOr  makes it an efficient light absorber, contributing
gasoline-fuelled HDVSs, toxics such as benzene arc significantly to urban and regional haze, as well
also a concern. as to increases in the earth’s radiation balance.

Diesel particles soil bridges, tunnels, and other

PM air pollution refers to a mixture of solid and = surfaces, with high associated clean-up costs”
liquid particles suspended in the air. Some particle: (Lloyd et al. 2001).
are large or dark enough to be seen as soot or bla
smoke. The smaller particulates are sometimes
described as an aerosol, which refers to a stablground-level ozone (9 episodes result from
mixture of particles suspended in a gas. Airborne PMyhotochemical reactions between the pBecursors

is a mixture of chemical species and size fractionsNOx and VOCs. Qand PM are also two constituents
Particles usually range in diameter from 0.005 toof “smog.” Smog is a mixture of gaseous, solid, and
100 um. The particles of greatest concern from @quid pollutants that are harmful to human health,
human health perspective are those with amlant life, and building materials. ,0n the upper

1 Note that PM,, includes PM,..
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atmosphere occurs naturally. In the upperSmog can be hazardous to human health; the main

atmosphere, QOserves to shield the Earth from concern is its potential to affect the respiratory

ultraviolet radiation. At ground level, ,Ocauses system. However, because smog is a mixture,

inflammation of the lungs and reduces lung functiorpossible health effects can vary. The mixture is

and resistance to infection. People with heart andomplex and ever changing, and, in some cases, the

lung problems are particularly vulnerable to thehealth effects of one pollutant such as ®@ay

harmful health effects of O provoke a stronger adverse reaction in regard to
human health when it is coupled with fine PM and/or

The term “smog” was coined over 40 years ago tacidic air pollutants.

describe the joint presence of smoke and fog in the

environment. In recent years, it has become the terim regard to the impact of PM emissions, @enada

given to the chemical “soup” that is often visible as aGazettePart |, dated 27 May 2000, stated:

brownish yellow haze over urban areas. It is largely

formed from a combination of motor vehicle and
industrial pollution and is usually most obvious in
large cities. However, as a result of the action of

prevailing winds, suburban and rural communities are

not exempt from smog. Vehicle emissions reduction
initiatives that in some way diminish PM and ©r

There is ample evidence that these substances
cause serious human health and environmental
impacts. While there may be some uncertainties in
the science and other impacts with respect to PM,
and to a lesser extent ozone, governments are
satisfied that there is sufficient evidence that

its precursors) may also result in smog reductions for
the area affected.

requires action to be taken now.

Of particular concern to this Code are the health
NOx consists principally of nitric oxide (NO) and concerns related to air pollution that is associated
nitrogen dioxide (N@. In addition to being a with on-road HDV exhaust emissions. There is
ground-level Qprecursor, NOx from HDVs is also a specific concern regarding PM emissions from HDV

contributor to acid rain.

diesel engines:

Climate change related to the greenhouse effect is More than 90% of diesel exhaust-derived PM is

another major environmental issue. Motor vehicle
emissions of carbon dioxide (@Pmethane (CH),

and nitrous oxide (MD) are also of concern because
of their contribution to greenhouse gas (GHG)

accumulations and their influence on climate change.

CO is a product of the incomplete combustion of
fossil fuels in motor vehicles. CO interferes with the
oxygen-carrying capacity of the blood.

Health Concerns

smaller than 1 micron in diameter... These small
particulates are respirable and penetrate deep
into the lungs... Diesel PM has been associated
with lung cancer and short-term respiratory
ailments, such as asthma, in occupational and
general population epidemiological studies.

Small particles, which are both directly emitted
from diesel engines and formed from gaseous
emissions, can lead to premature death, and major
respiratory problems. (Lloyd et al. 2001)

and
Adverse health symptoms have been observed even at

low levels of atmospheric pollution. For, @nd fine
PM, some people will experience discomfort at low

levels of pollution and are under some degree of
stress, even if symptoms are not felt or observed. The

various constituents of vehicle exhaust, and their

photochemical products, are known to either cause or

exacerbate a number of ailments.

There is great concern about the adverse health
effects associated with exposure to diesel exhaust.
Exposure is widespread, particularly in urban
areas, and according to several national and
international agencies, there is increasing
evidence that diesel exhaust or diesel particulate
matter (soot) may cause |ung cancer in humans.
Non-cancerous effects such as lung damage and

2 On-Road Heavy-Duty Vehicle Emission Inspection and Maintenance Programs



respiratory problems are also associated with the most significant source of VOC, CO, and NOx
exposure to diesel exhaust. (EPA 2000a) emissions.

The U.S. Environmental Protection Agency (EPA)Diesel-fuelled engines are an entirely different
has labelled PM a likely human carcinogen (EPAtechnology from gasoline-fuelled engines and as such
2000Db). have very different exhaust emissions patterns. In a

diesel engine, the fuel is introduced into the
Readers seeking more information on the health ancombustion chamber as an atomized liquid and is
air pollution issues related to vehicle emissions arggnited by compression, not by a spark plug.
referred to Environment Canada or the publicationg herefore, there is a greater likelihood of unburned or

listed under References in this Code. partially burned diesel fuel being emitted in diesel
exhaust in the form of tiny droplets or very small
On-Road HDVs carbon particles or PM (NESCAUM 1997).

At present, as defined in Canada#otor Vehicle
Safety Acta “heavy-duty vehicle” is considered | when discussing diesel emissions, it is important

to be: for readers to be aware of the differences
between the terms “diesel smoke,” “fine PM,”
Any motor vehicle rated at more than 3855.6 kg and “exhaust.”
(approximately 8500 Ib.) Gross Vehicle Weight * Diesel smoke — All particles, including fine
Rating (GVWR) or that has a vehicle curb weight and coarse particulate, black carbon, and
of more than 2721.6 kg (approximately 6000 Ib.) aerosols, suspended in the exhaust stream of
or a basic vehicle frontal area in excess of 4.2 m? a diesel engine that absorb, reflect, or refract
(approximately 45 sq. ft.). light. Throughout the text of this Code, unless
noted to the contrary, the term “smoke,”
On-road HDVs (trucks and buses) can be separate in general, refers to “black diesel smoke.”

into three broad categories according to weight e Fine PM — All PM less than 10 um in
Vehicles that are greater than 3855.6 kg and less the diameter. This category includes both PM,
6400 kg GVWR (approximately 8500 Ib. and and PM,, fractions.

14 000 Ib.) are dominated by gasoline engines ant e Exhaust — All gaseous, liquid, and PM that
tend to be used more by individuals and in urbar exits a vehicle tailpipe.

settings. Vehicles greater than 6400 kg and less the

11 800 kg GVWR (approximately 14 000 Ib. and

26 000 Ib.) are more equally divided by fuel type andror HDV engines, the Canadian government limits
exhibit a broad array of usage patterns. Vehicleshe amount of CO, HC, NOx, and, for diesel-powered
greater than 11 800 kg GVWR (approximatelyvehicle engines, PM that may be emitted rogw

26 000 Ib.) are dominated by line-haul (or long-vehicle engines offered for sale in Canada. Federal
distance) diesel trucks. This latter category tends tthass emissions standards for new engines were
comprise vehicles of similar technology and usagestablished by regulation under tMotor Vehicle
patterns. Vehicles in this category also tend to have gafety Act These standards are now administered
long useful life and to accumulate high mileagefederally by Environment Canada. Heavy-duty

(NESCAUM 1997). engine compliance with the federal emissions
o standards is measured using the Federal Test
On-Road HDV Emissions Procedure (FTP). While the Canadian standards have

Internal combustion engines used to power motof®t undergone a regulated change beyond the 1998

vehicles are responsible for a major portion of the aif MitS: it is the intent of Environment Canada to see

pollution produced in Canada. Of all transportationthat the standards remain harmonized with U.S.

sectors, motor vehicles operating on the roads an%tandards until they are replaced by new regulations

highways (on-road or in-use vehicles) in Canada ardnder CEPA. Therefore, it is likely that the Canadian
standards will soon change to incorporate the

On-Road Heavy-Duty Vehicle Emission Inspection and Maintenance Programs 3



Percentage of Total Canadian Emissions, 1995*

LDVs HDVs HDDVs
PM,, 2 6 6
PM,; 2 7 7
NOx 18 18 17
VOCs 19 2 2
CO 50 4 2
CG, 15 7 6
SOx 1 1 1

* The emissions from open sources were excluded from Canadian totals in the derivation of these percentages.

2004-2007 heavy-duty engine standards thapractices often resultin reduced engine life, degraded
were recently adopted in the United States (seperformance, and higher life cycle operating costs.
Appendix F).

For comparison, on-road LDVs, all on-road HDVSs,
For light-duty vehicles (LDVs), the FTP involves and the heavy-duty diesel vehicle (HDDV) portion of
compliance testing of vehicles on a chassisthe total HDV on-road fleet were estimated as having
dynamometer. The major difference between thehe impacts shown above on total emissions in Canada
FTPs for LDVs and HDVs is that for HDVs, the in 1995 (Jaquest al. 1997; Hutchinson 2000).
standards are set for engines that are removed from a
vehicle chassis. The heavy-duty engine FTPThe data shown above illustrate that for the
measures mass emissions of contaminants over population of on-road HDVs, the diesel-fuelled
complex cycle, with the engine mounted on anportion of the fleet, HDDVSs, is responsible for the
engine-dynamometer. A well-maintained enginemajority of the emissions (with the exception of CO
should have emissions at or below the federaémissions) from this class of vehicle in Canada.
standards for its useful life.

In the Vancouver area, despite representing only
The federal government sets emissions standards fabout 4% of the registered vehicle fleet, HDDVs are
new HDV engines; however, when installed in estimated to be significant sources of both NOx and
vehicles operating on the roads and highways, thedeM, contributing 15% of total mobile source NOXx
engines can have emissions in “excess” of the neand 16% of total mobile source-related PM. The
engine standards. Poorly functioning heavy-dutycontribution to overall PM would be greater except
engines can produce unnecessary or excess quantities a large amount of PM attributable to fugitive coal
of PM and certain gases. These excess emissiodsist blown from trains, which accounts for 37% of
from on-road HDVs can result from lack of the total mobile source PM inventory (Newhook and
maintenance, tampering, or poor driving practicesGourley 2000).
Tampering refers to the removal, modification,
misadjustment, or disablement of emissions or engin€&his Code presents options for a control technique,
control systems and to the use of inappropriate fuelshe I/M program, that is designed to address the
Tampering is sometimes undertaken in an effort toproblem of “excess” emissions from the engines in all
obtain more power from the engine or to improve fueHDVs that operate on the roads and highways in
economy. In addition to increased emissionsCanada. However, particular emphasis is placed on
tampering, improper maintenance, and poor drivingeducing excess emissions from on-road HDDVs.

2 In this context, tampering may not include modifications that involve the retrofit of emissions control systems.
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HDDV emissions have been dramatically reduced ithighway HDDVs is one of the most common

recent years because of improvements in fuel qualitgomplaints received from the public (EPA 1999a).

and engine technology. On average, it takes eight @imilar public concern is voiced in Canada.

today'’s cleaner diesel trucks to emit the same mass of

pollutants as one vehicle powered by a 1990 or olddror HDDVs, whether it results from tampering, wear,

diesel engine. However, new or old, diesel vehicle®r poor maintenance practices, excessive smoke can

remain clean only as long as they are well maintainecesult in higher operating and maintenance costs,

(AirCare 2000). reduced fuel economy, and shorter engine life.
Excessive smoke can also result from poor driving

Also, to further improve new engine emissionspractices, such as excessive acceleration, lugging,

performance, the U.S. EPA is issuing a final rule forand full throttle on inclines.

the first phase of stricter standards for heavy-duty

trucks and buses. In the first phase, the EPA i#/M Programs

finalizing diesel engine standards beginning in 2004

for all diesel vehicles over 8500 Ib. Additional dieselO'¢ SONtrol program for the reduction of excess

standards and test procedures in this final rule wilf Tssions from on-road diesel and non-diesel HDVs

begin in 2007. Heavy-duty gasoline engines will be> the. M program. In_general, an /M program
: ; .~ comprises a requirement for selected HDVs to
required to meet more stringent standards starting no

later than the 2005 model year. These new Standar(ljlsndergo an inspection or test. Those vehicles that fail

. . . . o0 comply with the requirements of the inspection or
require the engines in gasoline trucks to be 78% .

L test must subsequently undergo some level of repair
cleaner and those in diesel trucks to be more than

40% cleaner than today’s models. The second phaé% correct the problem(s) that caused their excess

. . . missions.
of the program will require cleaner diesel fuels and”
even cleaner engines and will reduce air poIIutionT

from trucks and buses by another 90% (EPA 2000a). he |mplementat|on of an HDV emission I(M
program will have two effects on the local vehicle

As a result of the stricter HDV engine standardsﬂeet' First, the inspection requirement will act as a

proposed for Canada for the 2004 and 2007 engin%eterrent to tampering and as a stimulus for the

model years, the complexion of HDV emission I/M is m::s{(latr{an?; oHrDc\(/)ntiOn?Jeer?rtlzrs rotoer Irrr?;:m?t\e/ﬁant:: of
likely to change in the future. By 2004, the HC plus ' prop '

NOx emissions standards are required to be 509 eir vehicles. Second, those vehicles that fail the

lower than current standards. The EPA emission'snsloecuon will be required to undergo some level of

standards for new HDVs for 2007 will require a go%repair to reduce emissions. Depending upon program

. . . o arameters, there may be a requirement that these
emissions reduction compared with the anticipate . .
. o repairs must be effected before the vehicle can be
2004 levels. Therefore, advances in emissions

N . licensed or reregistered for road operation. The
controls will likely result in levels of smoke

emissions that will be so low by 2007 that the \]166‘Prin(:ipal objective of HDV emission I/M programs is

smoke testmay no longer be effective for HDVs that to screen vehicles with excess emissions and to

comply with the new standard. Future NOx standardgeoIuce those excess emissions through repair or

will also have an impact on I/M testing, as will theImproved maintenance.

introduction of low-sulphur diesel fuel. . - . .
The adverse public opinion regarding excessive

. . . visible smoke from HDDVs is partly responsible for
However, at present, despite stricter new vehicle ™ : _

e o . the implementation of HDV emission I/M programs
emissions standards, emissions from HDVs continue

to be problematic. There is public concem abou n several states and provinces in North America.

emissions from these vehicles. The U.S. EPA has DV emission I/M program implementation should

noted that excessive emission of black smoke frorr"%lddress not only the public’s concern about the

possible health effects of visible smoke and other

*  The J1667 is currently forwarded by the Society of Automotive Engineers (SAE) as a recognized, non-dynamometer method for measuring

diesel smoke from HDV engines (SAE 1996).
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emissions, but also the perceived inequity ofHDV Emission I/M Program Options
subjecting LDV owners to an I/M program without

also subjecting the owners of HDVs to similar
requirements.

In the parlance of HDV emission I/M programs, the
“Administration” heads the government agency that
supervises the I/M program and any related
As noted above, visible black smoke is oftencontract(s). The Administration also operates (or
an indicator that a diesel engine is in need o]oversees_via contract) the audit programs_directed at
repair. Regular maintenance is one of the keys t§oth the inspection teams and the repair industry. In
reducing excess emissions. Proper or regulaf€Signing an HDV emission I/M program for its area,
maintenance  includes adherence to thdhe I/M program Administration must choose from a
manufacturer's maintenance schedule plus the repaff"i€ty Of options for program parameters. Each of
of systems or faults that have led to excess emission§1€S€ 0ptions has its strengths and weaknesses.
The California Air Resources Board (CARB) feels ) ,

that the best way to avoid penalties in its HDVThe_ dee presents alternatives for the various HDV
emission I/M program is for owners to keep vehiclesSM!SSION /M program parameters. Where there

maintained according to the engine manufacturer@PPears to be a clear “best” in regard to a particular
specifications (CARB 1998a). parameter, recommendations are made. Where the

“best” is not as clear, options are presented.

To reiterate, the purpose of an HDV emission I/M ) o o
program is to identify diesel and non-diesel HDvs” "€view of existing HDV emission I/M programs

that are excess emitters and cause them to be repair%'&d related research revealed several distinct levels of
so that their emissions are at levels consistent witAPeration, sophistication, and technology in regard to

what the engines were designed to achieve. HDV emission I/M testing. In order to provide
guidance for the provinces in choosing an /M

frogram format that best suits their needs or for
fligning existing programs, the Code presents a
discussion of each of the many parameters that must
be considered when developing an HDV emission

provincial, regional, or municipal responsibility. /M Program. The uniformity represented by a
HDV emission I/M programs are currently operatingselecnon pf the re_commend_ed parameters in the Code
in Ontario and British Columbia. In November 2000,2nd the information contained in the background
the Quebec government announced its intention tgocuments and references may ensure, to the extent

begin mandatory HDV emission I/M testing. Programpossible, that vehicles are tested and repaired in a
implementation is expected to begin in 2003. similar manner from province to province and from
province to state. It is hoped that if a province adopts

While two provinces have HDV emission I/M the parameters as recommended in the Code, it

programs, these programs differ (see Appendix B)Tc,houlld achieve the be§t emissions_reductiop benefits
Compatibility between I/M programs in Canada isfrom its I/M program with the least inconvenience to

felt necessary, since on-road HDVs move acros§lDV owners and operators.

provincial boundaries and across the international = o

border to the United States. Since uniformity inP€riodic LDV emission I/M programs for the

regard to I/M program design and operation is highynéasurement of gaseous pollutants have been in
desirable, this Code will help to achieve this goal b>pperat|on in Canada and the United States for several

providing uniform guidance for provinces seeking todecades. There can be significant variation in the
implement or to redesign their /M programs for Performance of these LDV emission I/M programs
HDVs. with respect to fleet emissions reductions, and recent

studies (NRC 2001) indicate that the emissions
reductions achieved may not be as great as predicted
at program onset. Therefore, HDV emission I/M
program administrators are advised to be aware of

In Canada, by agreement, in-use emissions from o
road HDVs and their control are within the sphere o
jurisdiction of the individual provinces. Therefore,
HDV emission I/M program implementation is a
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these performance variations. The AdministrationThe U.S. EPA has also issued guidance documents
should select the parameters for its program thahat recommend the J1667 test procedures as the
experience indicates are most likely to providestandard for smoke or opacity testing along with
maximum benefits for its area. Regardless of the styleutpoints for the J1667 (EPA 1997 and EPA 1999a,
of program and the parameters selected, for succesgspectively).

a periodic program should be well designed and

tightly administered.

Option 2, employing the J1667 smoke test, is similar
to the program now in operation in British Columbia

Of the various I/M program parameters, two of the(Newhook and Gourley 2000). Option 3, also

most important are therogram typeand thetest
proceduresor inspection procedurethat each HDV

employing the J1667 smoke test, is similar to
Ontario’s current HDV emission /M program

must undergo. In regard to these two key parameter@Ontario 2000).

a number of options for Canadian HDV emission I/M

programs are listed below. For these two parameter@ption 4, a periodic smoke test using a chassis-
the on-road HDV emission I/M program options havedynamometer, is similar to the program that has been

been divided into two general categories:

options for the reduction of visible smoke; and
options for the reduction of visible smoke, PM,
and gaseous pollutants.

A) Options for On-Road HDV Emission I/M
Programs for Visible Smoke Reduction
Roadside Non-Dynamometer Smoke Test
Roadside Non-Dynamometer Smoke Test and
Visual Inspection

Roadside Non-Dynamometer Smoke Test plus
Periodic Non-Dynamometer HDDV Smoke Test
and a Periodic Heavy-Duty Gasoline Vehicle
(HDGV) Two-Speed Idle Emissions Test
Roadside Non-Dynamometer Smoke Test plus
Periodic HDDV Smoke Test on a Chassis-
Dynamometer and a Periodic HDGV Two-Speed
Idle Emissions Test

Note: Options 3 and 4 allow an agency to include

both diesel and non-diesel HDVs in its

I/M program.

For agencies that wish to address the issue of visib
smoke from HDDVs only, an I/M program that

features a roadside non-dynamometer smoke tes,

Option 1, employing the SAE J1667 smoke or

opacity test procedure is currently listed as the

minimum requirement for HDV emission I/M by the

in operation in Colorado since 1987. This latter
smoke test technique is also reported to be in use in
Hong Kong, Singapore, and Taiwan.

Repairs to reduce a single pollutant such as smoke
may, for certain HDV engines, increase the emissions
of other pollutants. Therefore, the Administration
may wish to consider the implementation of test
procedures that will allow the measurement of more
than one pollutant. Some of the test procedures that
are capable of such measurements are listed in the B)
Options section.

B) Options for On-Road HDV Emission I/M
Programs for Visible Smoke, PM, and

Gaseous Emissions Reduction

Roadside Remote On-Board Diagnostics (OBD)
X-Level Interrogation

Roadside Emissions Test of All HDVs Using
Remote Sensing Devices (RSDs) Combined with
Other Emissions Tests

Roadside Mass Emissions Test for All HDVs
Using a Chassis-Dynamometer

Periodic Mass Emissions Test for All HDVs
Using a Chassis-Dynamometer

Periodic Mass Emissions Test for All HDVs
Using a Chassis-Dynamometer and RSD
Screening

10. Periodic OBD (Data Link) Interrogation for

5.

6

7.

5}

nine states that comprise the Northeast States for All Equipped HDVs

Coordinated Air Use Management (NESCAUM
1999c).

On-Road Heavy-Duty Vehicle Emission Inspection and Maintenance
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Note: These options are not listed in any specifilous companies, and related service and repair
order of preference.One or more of the Optionsndustries. The industry outreach program should
5 to 11 could be combined to provide morepromote the positive benefits of regular and proper
comprehensive coverage of the in-use HDVHDV maintenance and point out the adverse
fleet in a particular area. environmental effects of neglecting or tampering with

engine and emissions control systems.
If an agency wishes to introduce an HDV emission
I/IM program to reduce excess PM and gaseouRecommendations

pollutants in addition to visible smoke, then tests an . . . .
procedures other than the J1667 are required. Tr?)ésaresult of their deliberations in regard to the Code

. . . on HDV emission I/M programs, the National
options in Group B feature more advanced teStmg\’Norking Group members recommend the following:

such as mass emissions testing on a chassis- . ) L
. . ¢ That provinces, regions, and/or municipalities that

dynamometer, on-board mobile emissions tests, . . .
wish to implement an on-road HDV emission I/M

roadside remote emissions tests, remote OBD . . .
program, or to modify their existing program,

interrogations, and/or an OBD (data link) .
. . select one of the options presented above and, to
interrogation that could be performed by ; )
conventional link. the extent po'ssmle, follow the syggestlons and
recommendations presented in this Code;
That research into more advanced I/M test
procedures for both diesel and non-diesel HDVs
be funded;
That an international task force be established to
oversee progress towards conformity of HDV
emission I/M programs, particularly for the
provinces that border the NESCAUM states;
That the federal and provincial governments work
with engine manufacturers and the repair industry
towards the development of engine and
component retrofit programs for HDVSs;
That the potential for an Emissions I/M Code of
Practice for off-road equipment and vehicles be
studied;
e That the federal government be encouraged to
consider the development and implementation of
an aftermarket certification program for engine
and emissions control system components for
HDVs; and
e That the federal government monitor
progress regarding OBD and the standardization
of on-board emissions control system diagnostics
and develop policies consistent with any
HDV requirements that may be developed in the
United States.

However, at present, the test procedures and optioﬁs
listed in Group B are experimental, are under
development and are therefore of a non-commercial
nature, or have undergone only limited application in
I/M programs.

There are, at present in North America, no universally
accepted standards for HDV I/M tests for measuriné
emissions of PM and gaseous pollutants from on-road
HDVs. Therefore, it is assumed that before any of
these test procedures are employed in mandatory on-
road HDV emission I/M programs, they will have ’
demonstrated their success in properly identifying
engines that have excess emissions.

However, at this time, it is felt that a transient chassis-
dynamometer mass emissions test for PM and
gaseous pollutants is likely to have the potential for
producing the greatest emissions reductions.

Authorities may wish to design their I/M programs so
that they can be readily adapted to accept more
advanced test procedures, once these procedures have
been proven and accepted by recognized authorities
and the industry in North America.

Where a regular I/M program is neither planned nor
warranted, agencies with jurisdiction could consider
enacting and enforcing anti-tampering legislation.
They could also implement an industry outreach
program aimed principally at the trucking industry,
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1. Legislative and Policy Considerations

1.0 General tampering within the province. This legislation would

) ) also assist other provinces and states. Subsequent to
101 To provide a basis for on-road HDV gnactment of such legislation, HDVs moving
inspections, agencies having jurisdiction should enagieqyeen provinces and in and out of the United States
legislative changes or make appropriate amendmen{s, |4 be less likely to have missing or tampered

to existing legislation as required. The change$issions-related systems and components.
should require all vehicles that are to be involved in

the HDV emission I/M program to submit to all tests 1 5 The

) emissions-related  anti-tampering
and procedures as required by the program.

legislation should make it illegal to remove,

o _misadjust, replumb, or otherwise adversely affect the
1.02 The legislation should also contain g4 isment or the performance specifications of
provisions that legally enforce any penalties that maymissions control systems or other engine systems

be included in the I/M program. It is suggested thalhg yehicle parameters that affect emissions, on
the desirability and legality of a “buy down” option \epicles and engines of all model years. Emissions

(the ability to apply or use repair costs to reduce 0tglono| systems are considered to include the air/fuel
fines) should be investigated. mixture control systems. In the case of vehicles that
have been converted to operate on alternative fuels,

1.0.3 Special legislative provisions may be ¢qna exceptions may apply (see 1.2).

required to empower HDV emission I/M roadside

inspectors to pull over and inspect vehicles. In somg 1 3 14 complement anti-tampering legislation, it
jurisdictions, rgadside inspectors may be empowerell ocommended that the appropriate government
to inspect vehicles only where evidence of “probable, ,ihority or agency consider the implementation of
cause” indicates that a vehicle has excessivg, gtermarket component as well as an aftermarket
emissions. In order to show “probable cause,” suchyny ysed) catalytic converter and catalyzed
officers may require specialized training andpaqicylate filter identification and/or accreditation
gualifications (see 6.2.2). It may be necessary to nOtﬁrocess. The aftermarket component program is
these requirements in the appropriate legislation.  neeged to provide consumer protection in regard to
the increased demand for aftermarket components

1.0.4 HDV emission I/M programs may inVOIVe hat may result from I/M program implementation.
the collection of inspection and test fees from theryig program is meant to address only the

vehicle owners. Statutory authority for the COHeCtionrepIacement of equipment that was originally
of these fees must be in place before such programsciaiied on the HDVs by the manufacturer.

can be implemented. Assistance in the development of the aftermarket

o ) component program may be available from the
1.0.5 The Administration should develop HDV gjifornia Air Resource Board (CARB).

emission I/M legislation that clearly differentiates

HDV operatorsirom HDV owners 1.1.4 The anti-tampering legislation may have to

be modified to account for the retrofit of emissions
control systems on HDV engines that were not
originally equipped with such equipment.

1.1 Anti-Tampering Legislation and
Aftermarket Components

1.1.1 Each province, if it has not already done so,

should implement emissions-related anti-tampering! -2 Alternative Fuel Conversions
legislation that encompasses all on-road HDVS. I 5 1 The Administration, in conjunction with the
may be necessary for certain provinces to amend thelfsernative  fuels industry and the vehicle
existing anti-tampering legislation to include HDVS. 4 facturers, should develop an alternative fuel

Such legislation would discourage emissions-related, ersion policy for on-road HDV engines that have
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been converted to operate on alternative fuels such 434  Add-Ons, Fuel Mixing, New

liquefied petroleum gas (propane), natural gas, and Fuels, and Additives

methanol. The alternative fuel conversion policy ) ) ) o
should cover certification or accreditation of 1-4-1 Experience gained with LDV emission I/M

conversions and allowed changes to the origindf"©9rams has —shown that I/M  program

equipment and specifications. The alternative fue|MPlementation generally coincides with an increase
conversions referred to in this section are thosd" the advertising and marketing of add-on devices or
conversions performed after sale or “aftermarket 2dditives that make claims in regard to fuel savings,
Alternative fuel vehicles produced by the original €"9ine performance, and emissions reductions. Also,

equipment manufacturer (OEM) and conversiondehicles presented for reinspection after “repair”
performed on new vehicles by OEMs or theirfollowing a test failure may have devices installed or

representatives before first sale do not fall into thi@dditives in the fuel. It is recommended that for
category. consumer protection, the Administration be aware of

the difficulties that may arise in regard to add-on

1.2.2 With the few exceptions allowed by an devices. An add-on device is defined as any
alternative fuel conversion policy (1.2.1), on-road®duiPment or systems fitted to an engine or vehicle
HDV engines that are converted to operate Oﬁfter_man_ufacture and not as per 0r|g|n_al Qe3|gn or
liquefied petroleum gas (propane), natural gas, O§peplf|catlon by the manufacturer. Thls_ mcludgs
methanol should be required to retain all theSquipment installed as part of an official retrofit
emissions control devices fitted by the originalP"ogram-

manufacturer, where relevant and practical. If o ]
converted from gasoline, the on-road HDV enginel'4'2 The Administration should also be aware of

should also be required to meet the same ta"pipgifﬁculties that may arise in regard to fuel mixing and
emission cutpoints as the HDGVs. “Tampered”NeW fuel blends.

vehicles and/or engines should be required to have
the removed or disabled emissions control deviceél,'5
reinstalled.

Other Related Vehicle Legislation
or Programs

1.5.1 Itis suggested that the Administration should
123 If an on-road HDV engine has beenjnyestigate legislative requirements in association
converted, aftermarket, to operate on an alternativgjth establishing reciprocal agreements with other
mono-fuel, or dual-fuel capability has been added tgyrovinces and states in regard to HDV I/M fines,

a gasoline fuel system, all OEM emissions controegistration denial, other penalties, and information
components and the OBD (data link) systems must bgychange.

functional. Any exemptions should be specified in the

alternative fuel conversion policy. 1.5.2 The Administration may wish to investigate
. . . links, for HDV emission I/M program data sharing,
1.3 Retrofits and Engine Rebuilds to programs such as the Commercial Vehicle

1.3.1 HDV retrofits and/or engine rebuilding may 'nformation Systems and Networks (CVISN).

involve the installation of particulate traps and/or o )
catalytic converters. The Administration may wish tol->-3 ~ The Administration should study systems
consider developing a policy in regard to retrofits and®"d 1€gislation regarding the right to affix a tamper-

rebuilds and how they should be applied in an HD\Proof /M program label to each vehicle, or the
emission I/M program environment. requirement to carry I/M-related documentation on

each vehicle, subject to the I/M program. These
1.3.2 The Administration must develop a policy techniques could solve potential vehicle, engine, and

for identifying the model year of an engine in regardcomponent identification problems.
to the installation of a rebuilt engine.
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1.5.4 A number of municipalities in Canada have
implemented maximum idling legislation. The intent
of such programs is to limit the idling time for all
vehicles within their jurisdiction. Since, for roadside
HDV emission I/M testing, it may be necessary for
vehicles to remain at idle for a period that exceeds the
legislated maximum idling time, it may be necessary
for the Administration to have an exemption granted
for its HDV emission I/M program.

On-Road Heavy-Duty Vehicle Emission Inspection and Maintenance Programs
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2. HDV Emission I/M Program Parameters

2.0 General 2.1 Program Type

2.0.1 Regardless of the I/M program type and the2.1.1  Roadside Programs

parameters selected, the following are recommended: 1 1 1 At present, this style of I/M program

* Other than during a pilot phase, participation ingenerally features a roadside pullover of individual
the I/M program by HDV owners and operatorsypys for an emissions test and/or a visual
must be mandatory. . inspection. As recommended by NESCAUM, a

* The repair or maintenance side of the I/Mpaqside pullover program is currently the minimum
program is performed at a large number of privaterequirement for on-road HDV emission /M
independent local garages or service centregyograms (NESCAUM 1999c).
which may be accredited by the Administration or
a third party. The Administration, or a third-party 5 1 1 2 The Administration could purchase the
agency, should establish the HDV emission I/Mgquipment and establish the roadside inspection
program requirements for insSpectors, inspectioeams, and/or it could contract for such roadside
and reinspection stations, repair facilities, antieams. The number of roadside teams will depend
repair technicians (see Chapter 6). upon the size of the I/M program area and the impact

* The Administration should make provisions for {hat the government wishes to have on the excess
capturing heavy-duty trucks, buses, and othegmjssions from the HDVs in that area. Appendix C
licensed HDVs that regularly transit through provides an example of the implementation and

the designated I/M area, but are not registered iBnnyal operating costs for a two-unit HDV emission

the area. I/M roadside inspection team.

» To phase in any style of I/M program, a voluntary
pilot program prior to commencement Of 5 1 1 3 |f the I/M program does not cover the entire
mandatory inspections is recommended. Thigyoyince, for enforcement of anti-tampering
voluntary program is required to provide on-the-jggisiation and public relations, where legislation
job training for all involved in the program, nermits, the roadside inspection teams could be
including the Administration, contractor(s), and gispatched to communities or areas throughout the
repair industry personnel. The voluntary programyy ovince that are not in the I/M program area.
is also needed to proof inspection procedures,

refine cutpoints, and familiarize the truck and busp 1 1 4 pue to the nature of the roadside test, it is
industry with the requirements of the program. Aracommended that all  I/M program roadside
pilot program is recommended for at least a Six‘personnel be in uniform.

month period prior to the implementation of

mandatory testing and the imposition of penaltiesy 1 1 5 At least one member of each roadside team

. The'Administration should set up and maintgi”.ashould be an HDV emission I/M program accredited
multistakeholder advisory committee to assist iNnspector (see 6.2).

the development and operation of the HDV

emission I/M program. 2.1.1.6 Roadside teams should be equipped and

_ _ _ trained to test at any secure roadside location.
2.0.2 It is recognized that certain program types

and parameters may be more applicable than others 11 1 7 At least one member of each roadside team

a.specific rggion. Test procedures and alternatives a&g,ouid be empowered with the authority to stop an
discussed in Chapter 3. HDV and require the operator to submit the vehicle to
the emissions test or inspection.
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2.1.1.8 An adaptation of this style of program would 2.1.2.2 A decentralized test-and-repair system is
be to use RSDs, remote OBD interrogationcurrently recommended for testing on-road HDVs in
equipment, or visual assessments at the roadside #operiodic I/M program. For this type of program in
pre-screen HDVs. As a result of the remote test, onlparticular, a real-time central computer monitoring
those vehicles suspected of having emissions well isystem for tracking inspections, reinspections, and
excess of standards would be selected for furthezmissions test results is recommended in order to link
testing. Vehicles selected in this manner wouldaccredited test-and-repair facilities (see 4.3). A real-
subsequently be directed to either a roadside locatidime data link to transfer vehicle parameters and test
or a fixed test centre for additional testing. The predata to a central computer system is recommended
screening tests are usually conducted remotely, witfor all HDV emission I/M programs, regardless of

no physical contact with the vehicle. type. Such a system is required to provide secure data
transmission, provide registration validation, link the
2.1.2  Periodic Programs engine under test to the appropriate test cutpoints,

2.1.2.1 A periodic I/M program features the testing facilitate data integration, and allow analyzer
of on-road HDVs at fixed or permanent facilities on acalibration verification.

regular or periodic basis. Possible periodic program o _ _ _ _
types' include: 2.1.2.3 The Administration may wish to investigate

. Centralized Test-Only Generally, a single the use of a management contractor to oversee the

contractor operates a relatively small number ofeneral day-to-day administration in a decentralized
high-volume test facilities. This style of HDv /M program. The management contractor would

emission I/M program separates the inspectiofP€rform common f“”Ct'()_”S’ act as one level _Of
and reinspection of vehicles from their repair orréferee for dispute resolution, and conduct the routine

maintenance. quality control (QC) functions required in a

. Decentralized Test-OnlyThis style of /M decentralized I/M network.
program is essentially the same as a centralized o _ . _
test-only program; however, instead of a sing|ez.1.2.4 The Administration may wish to implement
contractor, the Administration contracts with a2 fleet self-certification program as part of its
number of private companies to operate test-onlperiodic test requirement (see 2.13). As noted in
facilities. Inspections and reinspections are?-1.2.2, the Administration should also develop a
performed at a larger number of lower-volume'®@l-time central computer monitoring system for
test-only facilities dispersed throughout the I/M tracking mspe;tlons, reinspections, and emissions
program area. tests at accredlt(_ad fleet-centres. The U.S. EPA (EPA
. Decentralized Test-and-Repaifhis type of I/M  1999b) has provided guidance.
program allows any private repair centre that is o
accredited by the Administration to conduct /M 2-1.3  Program Combinations
inspections and reinspections. These repai2.1.3.1 In order to ensure coverage of a larger
centres are also allowed to perform anyportion of the on-road HDV fleet, agencies operating
maintenance or repairs that may be required tooadside I/M programs may wish to add a periodic
enable HDVs to pass the test requirements. segment to their existing program, as outlined in
» Hybrid Combinations of Test-Only plus Test-and-2.1.2. Conversely, a roadside component may be a
Repair One example of a hybrid I/M program desirable addition to a periodic program. A roadside
would combine high-volume, centralized test-program adds to a periodic program the ability to
only facilities (in densely populated urban areas)apture HDVs registered outside the I/M program
with smaller, decentralized test-and-repair centregurisdiction as well as HDVs that may have slipped
(in less populated and remote satelliteout of compliance in the period between periodic
communities surrounding the large urban centre)inspections.

a

The Environmental Code of Practice for Light-Duty Motor Vehicle Emission Inspection and Maintenance Programs (CCME 1998) contains a
detailed description of these various types of periodic programs.
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2.1.3.2 Pre-screening using RSDs could also be use@.3

in conjunction, or in combination, with a periodic
program. At fixed locations, HDVs could be assessed
using RSDs or remote OBD X-level interrogation.

231

Test Frequency and Vehicle
Selection

Roadside Testing — Frequency

Those vehicles that “fail” the pre-screening test2.3.1.1 Roadside inspections should be conducted at

would be required to undergo additional testing.

a variety of locations on a year-round basis, weather

permitting. It is recommended that the roadside test

2.2 General Program Operation

locations be selected to maximize the effectiveness of

the program.

2.2.1 The Administration is responsible for the

overall operation of all aspects of the program. For2 3.2

roadside test programs, the Administration may wish
to contract out both roadside inspection team startl:f
and operation. For periodic decentralized test-an

Roadside Testing — Vehicle Selection

.3.2.1 Roadside units are unlikely to be capable of
lesting every HDV at a specific location. The

repair programs, the Administration maintains overalfClloWing options are available for selecting HDVs

control of the I/M program; however, the day-to-day
aspects of the test-and-repair facility operation are the
responsibility of the private repair facility owners and
operators. For periodic programs, the Administration
may wish to have inspections and reinspections
performed by contractors at accredited private
facilities.

2.2.2 With respect to inspections, reinspections,
and repairs, the Administration should implement &
dispute resolution process. The first level of
resolution could be performed remotely by telephoné
or e-mail by either the Administration or a
management contractor. At the next level, the
Administration may wish to set up an independent
referee (see 5.4) whose function is to resolve disputes
over test results and repairs.

2.2.3 The Administration and/or the contractors
should make provisions for liability in connection *
with all aspects and operations of the I/M program. It
is recommended that the Administration develop a
“damaged vehicle” policy to cover any vehicles that’
are damaged as a result of the inspection and testing
process.

2.2.4 For periodic programs, the Administration
may wish to consider phasing in inspections,
especially during the first year of the program’s

for a roadside test:

Visible Emissions For both diesels and non-
diesels, select HDVs with visible emissions.
Currently, for the smoke emissions test, visible
smoke is the principal method for selecting
vehicles at a roadside location. The I/M program
inspectors could be certified as visible smoke
emissions observers using EPA Method 9 or EPA
Method 22 (Appendix E).

Random Use a random system for selecting
vehicles.

Vehicle or Engine Agd-ocus on the selection of
HDVs of a particular vehicle or of a particular
engine model year or older. For example, if older-
technology engines were perceived to be the
principal source of excess emissions, then only
HDVs with pre-1991 engines would be selected.
Profile: Selection could be based upon pattern
failures or passes.

Hotspots:Roadside units could be sent to areas
where excess emissions from HDVs have been
identified as a concern.

Remote Sensing Pre-Screenf available,
remote sensing could be used to select vehicles for
additional testing at a roadside location.
Combinations For example, selection could
be based upon a combination of age and visible
emissions.

2.3.2.2 These criteria are not meant to be restrictive.
At any time, inspectors may select a vehicle for

reasons other than those listed above. Also, the
Administration must take into account any legal

difficulties related to “probable cause” that may arise
regarding vehicle selection in its jurisdiction.

operation (see 7.5).
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2.3.3 Periodic Testing — Frequency validity period for I/M inspection pass certificates in

2.3.3.1 For periodic programs, the Administration relation to vehicle resale.
must decide upon the gap between mandatory tests .
for the HDVs in its I/M program. Factors to be 2-4 ~Age Exemptions

considered when setting the test frequency include: 2 4.1 For roadside I/M test programs, there should

* the overall impact on reducing emissions; be no vehicle or engine age exemption.
» the impact on the maintenance schedules of the

subject fleet; 2.4.2 In a periodic program, any HDV vehicle or

* the size of the HDV fleet within the jurisdiction;  engine age exemptions should be set at the discretion
+ the number and throughput of testing facilities; 5 the Administration.

» the costs and cost effectiveness; and
» the convenience for the concerned parties. 2.5 Vehicle Lower Weight Limit

2.3.3.2 At the time of Writing’ an annual periodic 2.5.1 The definition of what constitutes an HDV

inspection was the requirement for all HDVs incan vary. The current provisions of the fedéfakor
Ontario, in the area covered by the I/M program. InvVehicle Safety Aatefine an HDV as any vehicle with
the United States, the frequency of testing in HDv@ GVWR of more than 3855.6 kg (approximately
emission I/M programs is either annual or biennial8500 Ib.). However, in jurisdictions that operate LDV
Test frequency is one of the parameters listed in th@Mission I/M programs, the HDV emission I/M

summary of I/M programs in Appendix B. program lower weight limit should be set to
complement, and not interfere with, the LDV
2.3.4 Periodic Testing — Vehicle Selection program. In areas where there is no LDV emission

I/M program, it is recommended that the lower
weight limit for the HDV emission I/M program be
set at greater than 4500 kg (approximately 9900 Ib.)
. . . to complement the benchmark set by the LDV
could be subject to periodic testing. . .
. emission I/M program Code of Practice (CCME
» Older-Technology Enginegor older-technology ) .
. . . 998). Although not legislated for Canada at this
heavy-duty diesel engines, the ease of adjustmer]ft
time, the EPA has recently added a new class of
of the parameters that can lead to excess smoke "' . .
and other emissions must be taken intomed|um-duty passenger vehicle in the 8500 to
. . 10 000 Ib. GVWR range for EPA Tier 2. This class of
consideration. HDVs could be selected for

- . . .. vehicle would then become an LDV.
periodic testing based upon engine and emissions

control technology.

» Profile: Selection could be based upon patter
failures or passes.

« Combinations For example, selection could be
based upon a combination of age and a specifi
profile.

2.3.4.1 The following options are available for
selecting HDVs for a periodic test:
« All HDVs All of the HDVs in a particular area

2.5.2 All vehicles that exceed this lower weight

r‘\imit, and that also meet the other qualifications in the
Code, should be included in the HDV emission I/M
program.

2.5.3 If it is not already a requirement of its
eprovincial transport regulations, the Administration
could develop some form of HDV weight
identification system as part of the provincial
reregistration process.

2.3.4.2 For registration and licensing purposes, th
Administration may wish to set a validity period for
I/M inspection pass certificates.

2.35  Resale 2,54 The Administration should be aware of
2.3.5.1 The Administration may wish to require ifficulties that may arise in regard to HDV
HDVs to undergo an I/M inspection prior to jgentification by weight. Weights may not be readily
reregistration after sale or other transfer Ofdisplayed, or the units may not be those required by
ownership. The Administration may wish to set aine |/M program. Also, it may be difficult to classify
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engines and vehicles with weight limits on the2.6.3 Diesel-fuelled and non-diesel-fuelled HDVs
borderline between HDVs and LDVs. The will be subject to different test procedures. The fuel
Administration should be aware of, and maketype for each HDV should be identified and tracked
provisions for, vehicles with heavy-duty engines thatby software. On reinspection, the stated repairs
are installed in vehicles that are under the selecteshould be matched to the systems that apply to that
weight limit and therefore are registered as LDVsfuel.

The Administration may wish to include a specific

weight rating on an I/M program label or I/M 2.6.4 Program design should accommodate both
documentation, such as suggested in 3.4.2. diesel-fuelled and non-diesel-fuelled vehicles.

2.6 Fuel Type 2.6.5 It may be necessary to exempt certain hybrid
2.6.1 It is recommended that no vehicles be\éihlizlss’dzlﬁz a;s ?jlsrsiﬁl_el,;?trilss’ b:;iusﬁ orl;zossé)lZIe
exempt from the HDV emission I/M program because g g g 9: ’ y

o i necessary to exempt vehicles that cannot be tested
of fuel type. The exception is vehicles that do not Y P

o . in their non-electric fuel mode. It is suggested that
have tailpipe (exhaust) emissions — for example

) . . fhe Administration, in conjunction with the
vehicles that run solely on electric power. Specia : . -

- -~ “manufacturers, establish specific policies for the
provisions may also have to be made for vehlclesnspection of such vehicles
equipped with fuel cells. The use of special diese'l '
fuel blends or mixtures may also require speciab 7

. 2. Out-of-Province and Foreign
treatment in regard to test procedures and cutpoints. g

Vehicles

2.6.2 The current practice is to test dual-fuel2.7.1 Roadside test programs are recommended
vehicles using the fuel they are operating on whefior HDV emission I/M as a practical means of
they arrive at the test site or facility. In general, thiscapturing excess emitters that are registered out-of-
practice is followed for preconditioning province or out-of-country. For roadside test
considerations. Also, for vehicles equipped withprograms, all on-road HDVs operating in, or
computer adaptive learning features, non-typicatransiting through, an I/M program area should be
emissions readings could result from testing if ancluded for possible capture in the testing program.
sudden switch to the second fuel is required. For sucFhis stipulation includes all trucks and buses.
vehicles, it may take up to one hour or longer for the

on-board computer to relearn the optimal strategy fo2.7.2 The Administration must develop policies
the second fuel. The Administration may wish toand procedures for the roadside interception and
consider testing dual-fuel HDVs on both fuels;testing of out-of-province and foreign HDVs. A
however, if the latter policy is adopted, customermethod for assessing and administering penalties for
convenience issues should be addressed. If the duakich vehicles must be developed. The Administration
fuel vehicle runs on electricity, however, the vehicleshould investigate possible sanctions for out-of-
should be tested while using the non-electric fueprovince HDVs based on the current “pro-rate” or
system. “reciprocity” plate system.

2.7.3 Itis recommended that a province work with
bordering provinces and states to develop reciprocal
agreements regarding repair grace periods, pass
certificate validity periods, and penalties levied
against HDVs registered in each other’s locale.
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2.8 Custom HDVs, Recreational emission I/M repairs. Vehicles that fail an I/M test
Vehicles, and Unusual Vehicles must be repaired and reinspected to demonstrate that
the condition causing the excess emissions has been
X ) corrected. All emissions-related repairs necessary to
braking system (ABS) HDVs, traction control HDVS, agtre the engine and emissions control systems to

recreational vehicles (RVs), and custom HDVS, ifihe engine manufacturer's specifications should be
they are licensed for road operation, should b‘i)erformed.

included in the I/M program, provided they meet
other program criteria and are compatible with the, g 5 However. the Administration may wish to

testing systems. investigate the legality of a “buy down” option, i.e.,
) ) ) the ability to apply or use repair costs to reduce fines
2.8.2 Multiple-axle-drive, ABS, and traction (see 2.10.2). Appendix D provides an example of

control HDVs are likely to be an issue only if chassi_s-some of the average repair costs reported for the HDV

dynamometer testing is adopted. If chassiSgyisgion I/M program in British Columbia for 2000.
dynamometer tests are to be employed, the
Administration should be aware that many four-
wheel-drive vehicles are all-wheel drive (AWD) and
may not be capable of being operated on &.10.1 Registration denial is recommended as the
conventional two-wheel-drive dynamometer withoutcompliance enforcement mechanism for HDV
significant vehicle damage. An AWD, or multiple- emission I/M programs. A system geared to the
axle-drive, dynamometer would be required to tesprovincial vehicle licence or reregistration program is
these vehicles. These dynamometers could also ts@nsidered the most effective method of compliance
equipped for testing vehicles with ABS and tractionenforcement and should be adopted for the HDV
control systems. Since AWD, multiple-axle-drive, émission I/M program. For periodic programs,
ABS, and traction control vehicles cannot always bevehicles should be required to pass an I/M inspection
readily identified, it is recommended that all vehiclesbefore they can be licensed or reregistered. Similarly,
with the potential for being so equipped be routed tdor roadside programs, vehicles failing the roadside
an AWD/multiple-axle-drive dynamometer lane. inspection should be required to pass a reinspection
Since ABS and traction control systems can bdefore they can be licensed or reregistered. For HDVs
disabled by the application of certain emissions teghat “pass” an inspection or reinspection, it is
procedures, the Administration should ensure that tesecommended that the owner of the HDV be issued a
procedures contain provisions for restoring the'pass certificate.” Pass certificates should have an
operation of ABS and traction control systems before€xpiry date or validity period; a 30-day minimum is
vehicles exit the test facilities. recommended. The validity period allows a
reasonable time for the owner/operator of an HDV to
2.8.3 For custom vehicles, the Administration will take the vehicle to a registry office for licensing or
have to establish model year and/or emissiongeregistration. The pass certificate should apply to a
standards for each particular vehicle and/or engine. Specific vehicle/engine combination and should
become void if a different engine is added to the
2.8.4 The Administration should also establish vehicle specified on the pass certificate or if the
procedures for warning its inspectors regarding “higrengine noted on the pass certificate is removed and
revolution engines.” Special procedures may bdnstalled in a different vehicle chassis.
required for the testing of such engines (see 3.7).

2.8.1 All multiple-axle-drive HDVs, anti-lock

2.10 Compliance Enforcement

2.10.2 To support a roadside HDV emission I/M
2.9 Repair Cost Limits program, the Administration should establish
o o penalties or fines for HDVs that fail the inspection. In

2.9.1 The objective of the HDV emission /M ganera| fines and penalties should be levied against
program is to reduce emissions by effecting repairg,e HpvV owner. Also, as noted above, a “buy down”

on vehicles with excess emissions. Consequently, @ntion or the ability of owners to apply or use repair
repair cost limit is not recommended for HDV g5 1o reduce total fines, should be investigated.
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Penalties assessed in regard to HDV emissionBor customer convenience, it is recommended that
inspection “failures” should be set at a level sufficientinspection and reinspection facilities offer

to encourage owners/operators to properly maintaiappointments to minimize waiting time.

their vehicle. If possible, proceeds from penalties

could be used to fund the program and/or to rur2.11.3 For customer convenience in roadside I/M

outreach programs aimed at encouraging operators gyograms, the Administration should aim to minimize

maintain their vehicles. test duration.

2.10.3 The Administration of a roadside HDV 2.11.4 For periodic programs, HDV emission

emission I/M program may wish to establish a “gracd/M tests should be coordinated, when practicable,

period” for repairs. If repairs are performed within with any periodic provincial safety inspection

the grace period, the fines or penalties could beequirement. An attempt should be made to have a

reduced or waived. number of private facilities accredited for both safety
and I/M inspections.

2.10.4 In a periodic program, any vehicle from

outside an I/M program area that is relocating to th.12 Inspection and Reinspection

I/M program area should be required to undergo an Fees

emissions inspection before it can be licensed 05

registered for use within that I/M program area. .12.1 In general, inspection and reinspection fees

apply only to periodic programs. For periodic

2.10.5 Provinces should consider recognizing and’rograms, when .Se“'”.g mspecnop and rglnspectlon
fees, the Administration may wish to include a

accepting repair grace periods, pass certificate .
o . : : . . minimum fee level to cover government
validity periods, and fines and registration denial - . . . .

. ) A, . administrative costs. Inspection and reinspection fees
penalties from other provinces and jurisdictions. It Iscannot be set by the Code
recommended that the Administration work with y '
adjacent I/M programs. As noted in 2.7.3, the

Ja brog . 2.12.2 In general, the owner of the HDV pays
province should develop reciprocal agreements . : .

. : : ; . Inspection and reinspection fees.

regarding fines and licence suspensions with

igh i i Iso 1.5.1). . .
neighbouring provinces and states (see also 1.5.1) 2.13 Fleet Vehicles — Commercial,

2.10.6 The Administration should develop a policy Utility, and Government

regarding multiple violations. 2.13.1 The HDV emission I/M program should
apply to all commercial, utility, and government (or

2.10.7 The Administration should incorporate Crown corporation) fleet vehicles that meet the I/M

provisions for vehicles that cannot be tested byrogram criteria.

scheduled dates due to extraordinary circumstances,

such as natural disasters, that may impair access £013.2 The Administration should include all fleet

inspection and/or repair facilities. commercial, utility, and government inspectors and
repair technicians who are to be involved in I/M
2.11 Customer Convenience repairs in its accreditation programs. It should also

2.11.1 For roadside programs, easy and safe acceérs]CIUde audits (.)f th'e. .cor.nm.ermal, .ut|I|ty, and
o the test area should be provided. government repair facilities in its quality assurance

(QA) program.

2.11.2 For periodic programs, the number of

accredited inspection, reinspection, and test—andg'lg'3 The Administration 'should allow self-

repair facilities should be capable of processing thé:ertlflcatlon of fleet vehicles (see 2.1.2.4).

expected monthly maximum vehicle volume plus
an overcapacity figure to allow for fluctuations.
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2.14 Inspector and Repair Technician the inspection staff is convinced that the operators are
Safety and Health comfortable with their required tasks.

2.14.1 The Administration should involve all 5155 For periodic tests, the operator and all
federal, provincial, municipal, and regional health ,,555engers should be required to exit vehicles for the
and safety authorities in the HDV emission M g ration of the tests. If required as part of an
program design and implementation process. Thesgyissions test, an inspector should drive the vehicle
health and safety agencies should be allowed 18, (and operate the vehicle while on) the chassis-

review preliminary plans and asked to make knowryynamometer or over a test course. While special
their requirements for the safety of both inspectior]nspector training may not be required, the

and repair facility personnel, before the I/M programa yministration should develop a policy and

design is finalized. technique for dealing with vehicles modified for

) operators with special ergonomic needs. A sign
2.14.2 Safety and health devices or procedure§, 4 pe erected advising operators to remove all

required by the health and safety agencies should Rg,| apes from their vehicles during tests where they
installed in all inspection, reinspection, and test-ands, required to exit the vehicle.

repair facilities accredited by the I/M program.

Where applicable, they should also be supplied 1§ 15 3 For periodic test facilities, operators should

roadside crews. All personnel working in and aroundye required to wait in a separate area for their safety
HDVs in accredited I/M inspection, reinspection, and,, the duration of the emissions tests.

test-and-repair facilities should receive training in the
use of any of the required safety and health devices & 15 4 For periodic test facilities, because of the

procedures. potential danger involved in operating vehicles of
o ] different sizes in a confined area, inspection facilities
2.14.3 The Administration should contact the local 4o+ involve the operation and testing of HDVs and

fire marshall, and other appropriate or related pys jn the same test lanes should be carefully
authorities, with respect to system design and, i’?;lesigned.

particular, any special provisions for hazardous

materials used for analyzer operation or for the, 155 The Administration should investigate any
confined space operation of vehicles fuelled withyygitional liability or accident insurance that may be

gasqll_ne, diesel, and alternative fuels. S'm'lfarrequired for the owners/operators of HDVs
provisions should be made for all hazardous material§ rticipating in dynamometer tests or roadside

carried as cargo by the vehicles under test. inspections or operating vehicles over a test run.

2.14.4 The operation of all roadside inspectiono 44 Operating in Severe Weather
units must conform to all hazardous materials Conditions

transportation requirements.

2.16.1 Roadside HDV emission I/M tests should not
2.14.5 The Administration should investigate any be conducted in severe weather conditions.
additional insurance provisions that may be required
for staff working with dynamometers, running 2.16.2 For roadside tests, all equipment and staff

roadside inspections, or operating vehicles over ghould be provided with protection from the
test run. elements.

2.15 HDV Operator Safety and Health 2.16.3 For government- or contractor-run periodic
testing facilities Extreme weather conditions, such as

2.15.1 For roadside tests, operators must b& hymid summers and cold winters combined with
informed as to the nature of the emissions test anﬁ’eavy rain or snow. can affect I/M station and

their role in those tests. Tests should not proceed un@quipment operation. The Administration should be
aware of, and make provisions for in the station
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design, the operating problems caused by extremes @f17.3 It is recommended that every roadside team
local weather. Stations should be designed to use tteand I/M station be supplied with (and be trained in
latest and best methods for maintaining suitableéhe use of) the containment equipment to deal with an
conditions for HDV operators and inspection staff assmergency spill of oil, fuel, or other fluids from the
well as for protecting delicate equipment. heavy-duty engines being tested or inspected. A
minimum number of personnel at each station should
2.16.4 For privately run periodic testing facilities be trained in emergency spill containment techniques.
The Administration should inspect facilities that While containment of cargo spills is likely to be
apply for certification or accreditation under the HDV beyond the capability of the I/M inspection and repair
emission I/M program to ensure that I/M tests will personnel, all such personnel should be acquainted
not be unduly compromised by extreme weathewith, and have readily at hand, emergency spill
conditions. hotline phone numbers and the procedures to follow
should a cargo spill occur.
2.17 Environmental Protection
Provisions

2.17.1 All I/M inspection, reinspection, and test-
and-repair facilities, whether contractor-run or
privately owned, plus all roadside test sites, should
comply with all federal, provincial, regional, and
municipal regulations, codes, and guidelines for
recycling, waste disposal, releases, and reuse of
materials.

2.17.2 The following environmental protection-

related issues are of particular concern in relation to

HDV emission I/M programs:

» the venting of collected vehicle exhaust emissions
during indoor testing;

« fuel and lubricant spills and leaks from the vehicle
under test;

» cargo spills and leaks;

* noise pollution;

» the recycling of forms, brochures, and office
waste paper;

» the recycling of any metal and glass used as part
of the HDV inspection;

» the use of recycled paper;

» for new stations: aesthetics related to station
design and location;

« the correct disposal or recycling of all wastes;

» the correct handling of all cleaning fluids and
chemicals; and

» the disposal of any test-related fuels, lubricants,
gases, and other chemicals.

Environmental protection considerations are not

limited to the items listed here.
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3. Test Procedures and Related Topics

3.0 General design so as to allow for the incorporation of one or

L ) more different test procedures into the I/M program.
3.0.1 HDV emission I/M programs could include

one or more of the following test procedures: 3.0.5 In periodic programs, the Administration

should make provisions in regard to its test
procedures that are designed to discourage the
practice of testing one vehicle while transmitting or
recording the test results of another. This practice is
commonly referred to as “clean-piping.”

1) Tests that are currently available

* Non-dynamometer smoke measurement test

* Non-dynamometer non-diesel engine idle
emissions test

» Visual component inspections.

3.1  Non-Dynamometer Tests
2) Tests that are currently under development or that

require standardization 3.1.1 Smoke Measurement Test

* On-board mobile emissions test 3.1.1.1 For the options that feature a non-

« OBD data link interrogation — first-generation dynamometer smoke test, the Snap Acceleration
OBD and OBD Il Smoke Test Procedure for Heavy-Duty Diesel-

* Remote OBD X interrogation Powered Vehicles (SAE J1667) is recommended for

* Remote emissions sensing combined with otheCanadian HDV emission I/M programs. The SAE
test(s) J1667 test is the accepted standard for testing smoke

« Loaded chassis-dynamometer-based smokemissions from HDVs, including trucks and buses,
emissions test powered by diesel engines. The J1667 test applies to

» Loaded chassis-dynamometer-based  masgehicle exhaust smoke measurements made using the
emissions test (either transient or non-transient).snap acceleration test procedure. Testing conducted
in accordance with this procedure, in combination
3.0.2 Test equipment, test protocols, andwith reference smoke cutpoints, is intended to
appropriate cutpoints for the second group of testingrovide an indication of the state of maintenance
options listed above have yet to be developedand/or tampering of the engine and fuel system

standardized, and confirmed in North America. Theseelative to the parameters that affect exhaust smoke
tests and test procedures will need to demonstra{SAE 1996).

their success in properly identifying engines that have
excess emissions before they can be considered fgr1.1.2 For a successful smoke test using the J1667
use in a mandatory HDV emission I/M program.  procedure, corrections must be made for ambient air

conditions. The correction factors that must be
3.0.3 While the Code presents several HDV applied are specified in SAE (1996). An accurate
emission I/M program test procedure alternatives, theorsepower rating for the engine under test must be
Administration should choose the most appropriatevailable in order to make the corrections that are
combination of test procedures and programequired for the smoke readings (see 4.1.1).
parameters for its particular area and circumstances.

3.1.1.3 Practitioners of the J1667 should be aware
3.0.4 The management information system used t@hat certain vehicles and/or engines might be
control the I/M program should be flexible in order tOequipped with systems that may prevent the proper
accommodate the testing of a varying number ofpplication of the method. Also, it has been reported
vehicles using a variety of test procedures. Alsothat for a small number of vehicles, the engine speed
inspection and reinspection station layout plus thejuring the test may become uncontrollable or “take
test hardware and software should be of flexiblepff” Where problems with the testing of such

vehicles or engines relate to a pattern failure, they
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should be catalogued, and that information should b&ata link) interrogation capability should be built
relayed to adjacent I/M regions. If problems withinto the I/M system software. At present, very few
specific engines are known or are detected, it i€anadian vehicles over 8500 Ib. GVWR have first-
suggested that they be referred to the engingeneration OBD (data link) capabilities or
manufacturer or supplier. standardized OBD ll-level systems installed. The

EPA has issued draft guidance in regard to OBD
3.1.1.4 References for the SAE J1667 smoke tesinterrogations for I/M programs (EPA 2000c).
procedures are presented in Appendix E.

3.1.4.2 An HDV emission I/M program should
3.1.2 Non-Diesel Engine Two-Speed Idle include a provision for malfunction indicator light

Emissions Test (MIL) inspection on vehicles that are so fitted. An

3.1.2.1 The two-speed non-dynamometer idleilluminated MIL may indicate an emissions problem.

emissions test could be employed to test non-diesdi"® manufacturers vehicle and/or engine manual
HDVs for CO and HC emissions in a periodic5h0U|d be consulted regarding the implications of an
program. illuminated MIL with respect to emissions.

3.1.2.2 The I/M program hardware and software 3-1.4.3 Future OBD systems, OBD X, could feature

should be capable of performing a two-speed igidhe ability to conduct remote OBD interrogations.
emissions test for VOCs and CO. The Administration should monitor progress

regarding OBD and OBD X for HDVs. When the

3.1.2.3 References for the two-speed idle emission§€Mote interrogation systems are fitted on a

test procedures and cutpoints are presented gpPstantial portion of the HDV fleet, remote
Appendix E. interrogation has the potential to supplant emissions

tests and other inspections.

3.1.3 On-Board Mobile Emissions Test . o _
3131 This t f . test . th 3.1.5 Remote Sensing of Emissions Combined
1.3 is type of emissions test requires the with Other Emissions Tests

temporary installation of total PM and/or gaseous _ o _

emissions sampling equipment on (or it can be towed-1-5:1 This type of emissions test involves the
by) each individual HDV that is to be tested. measurement of emissions from moving HDVs from
Emissions are then sampled as the vehicle is operatéfations remote from the vehicles themselves. No
over a test strip or other appropriate test area. AGduiPment needs to be installed on the vehicle.
currently designed, the test samples are subsequenfynissions may be monitored as the vehicle is
transferred to an on-site measurement facility fooPerated on a normal road or highway or over a test
analysis. The equipment for on-board mobileStrip. Remote monitoring could_ be use_zd as a road;ide
emissions testing is not commercially available af€StOr as a pre-screening tool in a periodic inspection.
present; however, it is recommended that thd he equipment, procedures, and standards for remote

Administration monitor developments in regard toS€nsing of HDV emissions are still under
on-board mobile emissions testing. development. However, it is recommended that the

Administration monitor progress regarding the
3.1.3.2 The Administration should implement a t€sting of HDV PM and gaseous emissions using
system that is capable of incorporating the on-boarfSDs:
mobile emissions test or similar advanced test

procedures at a future date. 3.1.5.2 The Administration should implement a
system that is capable of incorporating the RSD
3.1.4 OBD (Data Link) Interrogation emissions tests at a future date.

3.1.4.1 OBD (data link) interrogation could be
included in an HDV emission I/M program for
vehicles that are OBD (data link) equipped. An OBD
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3.2 Chassis-Dynamometer Tests 3.2.1.6 References for the steady-state and lug-down

loaded-mode test procedures are presented in
3.2.1 Steady-State or Lug-Down Loaded-Mode Appendix E.

Emissions Test

3.2.1.1 This style of emissions test requires the use.2.2  Transient Loaded-Mode Emissions Test

of a chassis-dynamometer. In general, steady-stat, 5 1 This style of emissions test requires the use
tests are conducted at multiple operational modeg;; 4 chassis-dynamometer. The transient test

Each mode is defined by a combination of speed angye(cises the engine over a schedule of varying speed
load that is held fixed or steady throughout the,,q/or l0ad conditions.

duration of the mode. For a lug-down test at full
throttle, the load is gradually increased to pull backs 5 5 5 The test equipment could be mobile or

engine fpeed so that the engine is labouring, Qfstalled in a permanent test facility. If the equipment

lugging. is installed in a permanent test facility, the test station
) ] layout plus the test hardware and software should be

3.2.1.2 The test equipment could be mobile or ¢ qeyiple design so as to allow for the incorporation

installed in a permanent test facility. If the equipmentys 5na or more chassis-dynamometer transient test
is installed in a permanent test facility, the test Statio’brocedures during the life of the I/M program.
layout plus the test hardware and software should be

of flexible design so as to allow for the incorporations 5 5 3 References for transient loaded-mode test

of one or more different steady-state, lug-down, ofqcedures are reserved until a standard transient

similar chassis-dynamometer test procedures duringicsions test for HDV emission I/M programs in
the life of the I/M program. North America is available.

3.2.1.3 Since some of the heavy-duty enginez ;>4 A mass emissions measurement of PM
manufacturers, vehicle assemblers, and HDV dealerénd/or gaseous pollutants is suggested as the

operate facilities that are equipped with chassispyeferred option for transient dynamometer emissions
dynamometers, the Administration should mvestlgatqesting_

the development of a network that is connected to

these test facilities. HDVs suspected as having excess, 5 5 smoke measurement could be included as
emissions and detected either at roadside or as part gf » alement of a transient dynamometer test.

a non-dynamometer periodic testing program could

be directed for a test at a network facility. 3.3  Cutpoints

3.2.1.4 A smoke measurement is suggested as on&3.0.1 All emissions tests will require a set of I/M
possibility for a steady-state or lug-down test cutpoints or I/M standards. At present, the only
dynamometer test. However, standardized testinglDV emission I/M test for which cutpoints have been
protocol and cutpoints have yet to be developed fogstablished and generally accepted is the SAE J1667
North America. Note that a lug-down test on ansmoke emissions test (see 3.3.1).
engine-dynamometer is part of the opacity test
requirement in the FTP (see Appendix F). 3.3.0.2 Cutpoints must be set so that properly
maintained vehicles will not fail the test and that
3.2.1.5 A mass emission measurement of PM and/orehicles with emissions well in excess of standards
gaseous pollutants employing a constant volumavill not pass. In other words, cutpoints should be set
sampling (CVS) system is also an option for steadyto minimize the occurrence of “false failures” and
state dynamometer emissions testing. Howeverfalse passes.”
standardized testing protocol and cutpoints have yet
to be developed for North America. 3.3.0.3 The cutpoints in the Code should be
reviewed regularly and revised, as required, on a
national basis and in collaboration with the OEMSs.
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The FTP standards for heavy-duty diesel engines a&3.1.3 While it is recognized that cutpoints may
listed in Appendix F. change, it is felt that for uniformity, the smoke
opacity cutpoints noted above are the most acceptable
3.3.0.4 It is recommended that the Administration for Canadian HDV emission I/M programs at this
adopt any emissions test cutpoints set out in the Cod#ime. This is particularly true for the application of
but these cutpoints should not be fixed so that an acutpoints to out-of-province or out-of-country
of the provincial legislature is required to changevehicles. However, it is recognized that most heavy-
them. duty engines, if properly maintained, should have
significantly lower opacity than the cutpoints set
3.3.0.5 Cutpoints should be tested and any problemabove. Therefore, jurisdictions may wish to adopt
identified and corrected during the voluntary pilotstricter cutpoints for their I/M programs.
program prior to the start date of the mandatory I/M
program. 3.4 Visual Component Inspections

3.4.1 The visual inspection of emissions control

3.3.0.6 Since HDV engines are certified by engine . ! )
oo . and engine system components can yield evidence of
model year, it is recommended that cutpoints b - ;
ampering, malfunction, removal, and/or

based upon engine model year. However, in order t ) - ) . .
P g y 8eterlorat|0n. Visual inspections are recommended

ghgn. W'th local .reg|strat|on sygtems, Certalnfor all HDVs in the I/M program where verifiable
jurisdictions may wish to set cutpoints based upon ) L ) .
vehicle model year. The latter system should becomponent information is readily available.
problematic only when the difference between engin
and vehicle model year spans a step change in F

emissions standards.

4.2 The certified engine family name can be
used to identify the original engine manufacturer’s
part numbers for the critical emission components.

3.3.0.7 One of the purposes of the Code is to attemp he engine family name can be found on the Vehicle

to ensure that HDV emission I/M programs in Canada mission  Certification Information (VECI) label
Pplaced on the engine by the engine manufacturer. For

and the rest of North America are compatible;” . . .
o . vehicles equipped with the OEM engine and where
therefore, the Administration should attempt to se . L .
he engine VECI label is missing, no longer legible,

cutpoints that are consistent with those of other . ) . :
jurisdictions. or not easily accessible, a replacement label (identical

to the label installed during engine build) can be
obtained by an authorized dealer. If this is not
possible, to facilitate cases where the certification
3.3.1.1 Smoke emissions test cutpoints are thggpe| may be missing, no longer legible, or not easily
HDDV I/M emissions standards set by thegccessible, the Administration should consider
Administration that are used to assess excess Smob?ovisions requiring the engine family to be included
emissions. They are used to make emissions tegf jis own I/M program label. This label should be
pass/fail decisions. If the opacity for a particmarconspicuously posted on the vehicle or contained in

engine is greater than the cutpoint, the vehicle failgjocumentation readily available in the vehicle cab.
the emissions inspection.

3.3.1 Smoke Emissions Test Cutpoints

3.4.3 Provision for visual component inspections

3.3.1.2 The recommended minimum smoke opacityshould be included in the test procedure software for
cutpoints for a J1667 test are (CARB 1997c; EPARhe /M program.

1999a):
« for 1991 and newer model year engines — 40%3 4.4 A visual inspection of HDVs should include
and verification that a “check engine,” MIL, or other

* for 1990 and older model year engines — 55%. \arning light isoff while the engine is running on

A listing of cutpoints used by various jurisdictions atyepicles that are so equipped. The inspection

the time of writing of this Code is provided in procedures should include an on/off provision at

Appendix B. some time during the inspection sequence to ensure
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that the MIL is functioning and that the bulb has not3.6.3 The Administration should make provisions

burned out. to ensure that HDVs registered in their I/M program
area have identification labels prominently displayed
3.5 Preconditioning or carry documentation in the vehicle that lists the

351 Manv emissions test procedures re uireengine family name and the engine horsepower for
" y P quIr€ e engine currently installed in the vehicle. Other

engines and associated emissions control systems. . : L :
be at their normal operating temperature prior toIn ormation required for program administration,

. : . . such as the GVWR and VIN, should also be displayed
emissions testing. For engines, the normal operatin

- 8n labels or documentation. The Administration may
temperature may be as indicated by a temperature. . .

. wish to investigate the use of an I/M program label
gauge, temperature lamp, touch test on the radiat

hose. or visual observation for overheating prior to agE)r documentation) that lists the specific information
' gp that is needed for the operation of its I/M program

emissions test. During extreme ambient temperatur

- . . Fsee 3.4.2).
conditions, inspectors should be trained to take
special care to ensure that vehicles have receiv

o . - i 6\9.6.4 To identify original components and the
adequate preconditioning prior to emissions testing fy 9 P

‘cutpoints for testing the engine emissions, it is

: i heck ine label [ h th
3.5.2 The test procedures should be designed tbmportant to check engine labels to verify both the

e .eéngine and the engine model year. For emissions
guarantee that preconditioning has taken place pri g g y

clFesting, the engine serial number and other emission-

to pass/fan dec.|5|ons being made. -Because Oelated details should be obtained from the
particular operating temperature requirements for , . o .
. i . - manufacturer's engine plate. The Administration
certain types of equipment, special provisions may be g . . .
) . ) . must develop a policy for dealing with and testing
required for HDVs equipped with devices such as__, . : .
) . vehicles and engines that do not have appropriate

OEM or retrofit catalytic converters.

labels.

3.5.3 An exemption from maximum idling

o . L 3.6.5 The Administration should also develop a
legislation may be required for certain jurisdictions.

policy for dealing with HDVs where the engine and
3.6 Vehicle Chassis and Engine vehicle model years differ.
Model Year Identification 3.6.6 Disputes regarding the various identification
3.6.1 To identify and track the vehicle to be tested,parameters should be referred to the Administration,
the Administration should use the Vehiclethe engine manufacturers or rebuilders, and/or a
Identification Number (VIN), or a portion of the VIN, referee (see 5.4). In regard to engine rebuild or
to confirm the chassis or vehicle model year. Theeplacement, at present, federal rules in the United
standardized VIN decoding can be used on 1981 arigtates require that any replacement engine be the
newer vehicles. It should be noted that at presengame or later (newer) model year relative to the
OBD (data link) interrogation may not yield the VIN engine being replaced.
number. The vehicle GVWR can be obtained from
the Safety Certification Label (not to be confused3.7  Pre-Test Safety Check
with the eng_ineVECI label) affixed to the driver door3_7_1 The HDV emission I/M program should
or door pillar. The GVWR and model year lude a check of all vehicles that are to be tested to
information can be used to ensure that the corretlz?cu .
vehicle is under test. énsure that the vehicles can safely undergo aI_I aspects
of the I/M program requirements. All test equipment
should also be inspected prior to each vehicle test to
ensure that it is operating in a safe manner. In
Particular, a pre-test check should focus on the
chassis-dynamometers and on any on-board mobile
Lmissions test equipment that is to be installed on
vehicles.

3.6.2 For certain manufacturers, OEM alternative
fuel vehicles can be identified via the VIN.
Manufacturers should be consulted regarding thei
recommendations and suggestions for identifyin
such vehicles.
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3.7.2 For all diesel engine testing that requires the3.8.2 For all failed vehicles, the Administration
engine to be taken up to the governed speed, thmay wish to prepare general diagnostic and repair
governor should be checked to see that it isnformation handouts for owners/operators. These
functioning prior to the test. If the governor is nothandouts should provide information in a manner that
limiting engine speed, for safety reasons, the vehiclés useful to repair technicians and does not distance
should be rejected from testing. For periodic orthe service and repair industry from the I/M testing
roadside testing that involves the snap acceleratioprocess.

smoke test, precautions should be taken regarding

engines that are likely to “run away” or otherwise 3.9  Failures and Reinspections

r I h r r ven when th - .
eact bady ot © te_st procedures eve en t §.9.1 The Administration should take measures to
governor is functioning. Such engines may be

: ., . , ensure that the truck and bus industry fully
pattern” problems. It is suggested that lists of pattern L . .
failures be maintained and checked prior to testingl.mderStan.dS the implications surrounding a vehicle
Problem vehicles should be referred to themvI test failure.

facturer. - . .
manutacturer 3.9.2 The Administration should develop a policy

regarding repeated failures and repeated

3.7.3 For testing involving operation on a chassis- . ; .
g g op reinspections of the same vehicle.

dynamometer or driving during an on-board mobile

emissions road test, the Administration should rejecé 93

from testing those vehicles exhibiting the following ™ ™

obvious problems:

 tire cords are visible;

 tires are flat or nearly flat;

* space-saver tires are installed on a drive axle;

o tires installed on a drive axle have studs
(dynamometer tests only);

It is recommended that the Administration

work with the manufacturers, industry associations,
and repair technicians on the resolution of any
detected pattern failures. The Administration should
collate repair data and provide information on repeat
or pattern failures to the repair industry, vehicle

manufacturers, and other interested parties. The
Administration should adopt test procedures that

» there are severe exhaust leaks; .
N . . . account for and accommodate known pattern failure
« there are significant fuel, oil, or other fluid leaks; vehicles

» the operator’s door cannot be opened and shut
easily;

» the brakes are not properly functioning; and/or

» the fuel cap is missing.

3.7.4 1t is recommended that the Administration
ensure that at least one member of each HDV
emission I/M program inspection team has the
training and is certified or accredited to conduct the
I/M program safety inspections.

3.8 Test Reports

3.8.1 Each HDV operator should receive a test
(inspection or reinspection) report that lists the test
results and test cutpoints, identifies whether the
vehicle passed or failed, and explains what the
owner/operator must do to fulfili the remaining
program requirements.
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4. Test Equipment

4.0 General However, these correction factors must be applied

o ] . only when the ambient conditions are outside
4.0.1 The Administration should establish a

program either for accrediting or certifying test
equipment or for ensuring that all equipment used for
HDV emission I/M tests meets a set of standards.

specific ranges for altitude, air temperature, wind
speed, dry air density and humidity.

If data for these parameters are not readily available
o ] ] ~_for each test location, the Administration should
4.0.2 The emissions testing equipment at periodignake provisions for their on-site measurement. The
inspection, reinspection, and test-and-repair faCi”tie%)urchase of a weather station(s) for the measurement
should be connected so as to deliver real-time data { smbient parameters could be a requirement for

a central computer. That central computer Systegccreditation for each inspection or reinspection
should relay the emissions standards and calibratiog,tion.

requirements and store the measurement results of

every test (see 4.3). 4.1.1.3 A partial-flow or internal type of probe for

o ) ) the smoke opacity monitor can be employed if wind,
4.0.3 Facilities and test equipment will need to berain, and fog interference is to be a problem for
designed to accommodate variations in regard tg,tdoor testing using a full-flow system.

HDV exhaust system configuration — i.e., single,
dual, vertical, horizontal, rain caps, swept outlets, €tc4 1 1 4 For roadside tests using the J1667 smoke test

— and location on the vehicle. procedures, a stable power supply for test equipment

will be required for each roadside team.
4.1 Non-Dynamometer Test

Equipment 4.1.1.5 For roadside tests using the J1667 smoke test
4.1.1 SAE J1667 Smoke Test Equipment procedures, a global positioning system (GPS) for
Requirements each roadside team can provide information for

4.1.1.1 The opacity monitor for the J1667 smokeanaIIySIs PUTPOSES.
emissions test sho-u-ld meet the technical perfor.manczﬁl.lﬁ It has been found that opacity readings for
requirements specified by SAE (1996) (Appendix E). . .
. C . white smoke may vary with the sensors and the

The Administration is advised to ensure that the L
. . : systems employed by individual makes of smoke
brand and model of opacity monitor that it selects has . . .
. , .~ . _meters. The Administration should determine the

passed a check by Environment Canada’s Emission

Research and Measurement Division or othefﬁjlsmmy of its smoke opacity equipment to deal with

. ) . smoke other than black smoke and develop a polic
recognized testing laboratory (Appendix &). in regard to dealing with HDVs that F3jispriayy

4.1.1.2 As noted in 3.1.1.2, the SAE J1667 OpaCityslgnlflcant amounts of either white or blue smoke.

measurements must be corrected for local ambient a)'lrl 5

conditions (SAE 1996): Non-Diesel Two-Speed Idle Emissions

Test Equipment

Ambient air conditions can affect the snap- 4'1'_2'1 There are _no gene.'r.a”y approved test
equipment specifications specifically designed for the
results, the correction factors in Appendix B of non-diesel HDV two-speed idle emissions test for CO
the SAE J1667 Recommended Practice should be and HC. Howeve_r' the emissions sz_:lm_pllng and
measurement equipment should be similar to that
employed for LDVs.

acceleration smoke test results. To ensure reliable

applied to snap-acceleration testing results to
account for normal changes in ambient conditions.

5 At the time of writing of this Code, the SAE J1667 specifications for opacity meters and cutpoints were under review.
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4.1.2.2 The Ontario HDV I/M specifications or the 4.2 Chassis-Dynamometer and
California BAR-97 two-speed idle emissions test Associated Test Equipment
equipment specifications could be used. References ) o )

for the two-speed idle test equipment are presented fh2-1 At the time of publication of this Code,
Appendix E. standard specifications for HDV emissions chassis-
dynamometer test equipment and procedures were

413 On-Board Mobile Emissions Test not available for application in North America.
Equipment However, for mass emissions measurements of

. L ) gaseous pollutants, the sampling and monitoring
4.1.3.1 At the .tl_me.of publication of this Code., equipment associated with HDV  chassis-
standgrd spemﬂca’qons for the on-board mObIIed namometer emissions testing will likely be similar
emissions test equipment and procedures were "5 those for the LDV steady-state and IM240
available for application in North America. transient measurement systems. For testing diesels, a
PM measurement system, or tunnel, for sampling
mass emissions would also be required. Regardless,
the sampling and monitoring system must be
4.1.4.1 Three general levels of OBD (data link) areable to accurately measure tailpipe emissions
referenced: from all engines and vehicles in the program,
+ First-Generation OBD There is no single including alternative fuel engines and vehicles (see

standard for equipment (hardware/software)Appendix E).
specifications for the “first generation” of OBD
(data link) systems. In general, these systems a®2.2 Analyzers and other equipment that have the
manufacturer specific. least susceptibility to high humidity should be
» EPA Enhanced OBD IlEquipment meeting selected. Heated sample lines are recommended.
the EPA enhanced OBD Il hardware/software
specifications is recommended for the4.2.3 For mass emissions measurements where a
interrogation of vehicles so equipped (seeCVsS system is used, the system should be sized in a
Appendix E). manner that prevents condensation in the dilute
+ Future Remote Interrogation OBD:XAt the  sample over the range of ambient conditions likely to
time of publication of this Code, standard be encountered. For most of Canada, a large system
specifications for the OBD X-level test equipmentand large sample lines will be required to
and procedures were not available for applicatiomccommodate winter conditions. The CVS
in North America. compressor unit should be designed to maintain
choke flow in the main CVS venturi with an adequate
4.1.4.2 The hardware for an OBD (data link) margin, while minimizing downtime and
interrogation could be supplied to roadside tesmaintenance.
teams, and the hardware could also be used in

inspection and reinspection stations in a periodi@.2.4 The sampling and analysis equipment should

4.1.4 OBD (Data Link) Interrogation
Equipment

testing program. be tolerant of gasoline and of all alternative fuels
currently in use, as well as of the combustion
4.1.5 Remote Sensing Equipment emissions products of those fuels. In order to

4.1.5.1 At the time of publication of this Code, accommodate the PM associated with diesel emission
standard specifications for HDV emissions remoténeasurements, it is recommended that diesel engines
sensing test equipment and procedures were nbe tested using a separate system from that used for
available for application in North America. non-diesel-fuelled vehicles.

¢ A transient emissions test that approximates the first 240 seconds of the FTP.
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4.2.5 Chassis-dynamometers should be capable .4 Engine Parameter Measurement
handling vehicles of up to the heaviest GVWR. Equipment

Provisions should be made for the testing of

variations in regard to combinations of non-powered-4-1 Many of the emissions tests listed in the
and powered axles. Code require a reading of the engine revolutions per

minute (rpm) during the test. For rpm detection, it is
426 Dynamometers should be protected withrecommended that each roadside inspection team and

adequate drainage systems and cleaned on a regufXfd inspection or reinspection station be equipped

basis. During winter months, sand and salt should b&ith rPm measurement devices that feature both

washed from the rollers, and the pits should b&li'éCt pickup and non-contact pickup for rpm
cleaned and flushed daily. measurements. For roadside smoke test inspections,

teams may attempt to use individual vehicle
427 For new programs, regardless of the tesfachometers for rpom measurement; however, since
employed, it is recommended that all test lanes b8Uch €quipment may not be installed on all HDVs,
constructed to allow for the future installation of PM measurement devices are recommended. For

transient chassis-dynamometers and their inerti¥ehicles equipped with OBD I technology, engine
weights and control systems. rpm must be monitored via the diagnostic data link

connector.

4.2.8 The difficulties associated with vehicles that ] ]
require augmented braking control should be4.4.2 Where possible, non-contact, remote sensing

investigated and the system designed to handle the§¥M measurements should be used, since they
and multiple-axle-drive vehicles. minimize contact between the inspector and engine

components.
4.3 System Computer Requirements _ _

4.4.3 Certain tests may also require measurement
43.1 For both roadside and periodic I/M of the engine temperature and other parameters. For
programs, computerized systems are required fohese measurements, temperature and other

controlling all test procedures and recording allmeasurement equipment could be supplied where
measurements on subject vehicles. It is recommendegquired.

that the Administration set computer software
specifications related to all aspects of its HDV4.5 External Engine Cooling System
emission I/M program. Subsequently, all equipment

software should be required to be compatible with th§->-1 ~ An external cooling system that directs air of
specifications set by the Administration. adequate capacity at the radiator of each vehicle
while it is being tested on a chassis-dynamometer is

432 To facilitate testing and real-time exchangef®aired (see Appendix E).

of information, it would be advantageous for all
roadside and station computers to have a real-time
link to a host computer and a main database. Real-
time links, possibly via the Internet, could be used for
controlling individual test parameters and for
confirming test vehicle identification.

4.3.3 All computer equipment should be designed
to be flexible and expandable to allow for rapid
system and component upgrade. The main system
computers and database should be capable of being
interlinked with similar systems in other /M
programs within Canada and North America.
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5. Quality Control and Quality Assurance

5.0 General specifications that the Administration sets for the I/M

. . program.
5.0.1 The terms *“quality control” and “quality

assurance” are sometimes confused or interchangeg.q 1 » The Administration should establish

For the purpose ofth?sdocument', QC wiill re_fertOtheprocedures or protocol for the approval and
system checks carried out during a routine daily;ccregitation of all inspection and reinspection
program. QA will refer to the broader topic of the equipment and peripherals. The Administration
audit of overall I/M program performance t0 ghoyiq conduct random equipment audits of all I/M

de:errplr:e whether it is functioning to specification Ofhrogram inspection and reinspection equipment.
potential.

) ~51.2 Instrument Calibration
5.0.2 QA and QC involve the careful monitoring

of all aspects of the I/M program to ensure that alp'l'z'l For each piece of I/M-related equipment in

systems are performing at or near the standards s%?(?h |n§pectlon or reinspection station, a thorough
for successful program operation. calibration program should be developed and

implemented. If available, the calibration procedures

50.3  Strict QC schedules should be developed an&nd schedule set by the instrument manufacturers

maintained for all test equipment. Where possibleShOUIOI be used as th_e minimum requwem(_ant.
: J—d|owever, the Administration may wish to establish

by the system software. QC is one of the mosptricter calibration protocols for its I/M program.

important issues in the development, implementations 2.9 Th librati hedule should b ¢
and operation of an I/M program. QC involves -1.2.2 The calibration schedule shou e part o

frequent (per test, hourly, and/or daily) checks of a”the interlinked co-mputer sy§tem that allows a-central
the equipment and systems in the program. Q(Eomputer to monitor the calibration of test equipment
procedures should ensure that emissionéocated in all inspection and reinspection facilities.

measurement equipment is calibrated and maintained . i
5.1.2.3 For gas analyzers, the Administration should

properly and that inspection records, calibration ; i Lo

records, and control charts are accurately create&,Stab“Sh a consistent source of c_allbratlon span and
recorded, and maintained. zero gases. Reference calibration gas standards
should be obtained from commercial gas suppliers
whose operations meet the EPA gas certification
requirements. Special provisions will be required for
the calibration of smoke opacity monitors.
Eaeferences for opacity standards are listed in
é’ppendix E. Special calibration standards will also
be required for mass emissions measurement
equipment.

5.0.4 QA programs include accurate data
collection, inspector training, test procedure auditing
inter-unit precision and accuracy determinations
program data analysis, and repair effectiveness aud
analysis, and assessment. QA also involves th
monitoring and reporting of overall program
effectiveness (see 5.6).

5.1 Equipment QC 5.1_.2.4 Weather station equipment should be
calibrated on a regular schedule.
5.1.1 Approval or Accreditation of Equipment

5.1.1.1 All equipment employed for the inspection 5-1.3  Chassis-Dynamometer Calibration and

or reinspection of HDVs in the I/M program should Checks

be approved or accredited by the Administration. Th&.1.3.1 Daily visual inspections of the chassis-
Administration should require all equipment that isdynamometer for physical damage to the rollers,

used in the program to be guaranteed by eacbearings, and other equipment should be
manufacturer/supplier to conform to all equipmentimplemented.
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5.1.3.2 The manufacturer’s recommended purpose of this program would be to ensure repair
dynamometer calibration procedures should beuality and adherence to anti-tampering legislation.
adopted and implemented.

5.3  Vehicle Test Data
5.1.3.3 Chassis-dynamometer calibration procedure%
and requirements will differ according to the type of ™"
test employed in the I/M program.

3.1 The accurate recording and gathering of
vehicle parameter information plus test and repair
data are essential for effective program evaluation.
. The on-line, real-time collection of test data via a link
5.2 QA and Audits to a central computer should be established. All I/M
5.2.1 The Administration should develop, conduct, units and inspection and reinspection facilities should
and strictly adhere to a well-designed QA progranbe electronically connected to allow real-time data
backed by effective audit techniques. transfer between stations and a central host computer.

5.2.2 The Administration should put the QA 5.3.2 The Administration should investigate the
program into operation early in the I/M program use of the latest computer/data processing techniques
implementation process, preferably during the piloland a labelling system for the rapid electronic
or voluntary phase. The Administration should ensureecording of the required data.
that all audit functions are tested and that all I/M
roadside units, inspection stations, and repair anf.3.3 Generally, for periodic programs, data
reinspection facilities are subject to a thoroughshould be electronically recorded for each HDV that
acceptance procedure or initial audit before the I/Ms tested and available for year-to-year comparison.
program begins regular operation. One possibl@he items suggested for data collection are listed in
option is the use of an Administration or contractorAppendix G. Certain items may be more applicable to
vehicle as part of a cross-comparison audit betweespecific types or styles of I/M program and tests,
roadside units and between I/M inspection andvhile the recording of some items may also be
reinspection stations. The purpose of the crossrequired for each phase of an emissions test. Special
comparison audit is to ensure that all components gfrovisions will be required for roadside inspection
the system are capable of providing comparable tegrograms. Not all of the information listed in
results for the same vehicle. Appendix G may be required as part of the roadside
data-gathering exercise.
5.2.3 The Administration should employ both
unannounced and announced audits. Thé&.3.4 The Administration should establish an I/M
Administration should recognize that fleet self-program data analysis system. The system should
certification programs might require special auditallow for the assembly, collation, and analysis of all
provisions. If roadside inspections find discrepancie/M program data. The system should also make
or failures for vehicles that have been self-certifiedprovisions for integrating and comparing data with
and self-repaired as part of a fleet program, it isimilar data from I/M programs in other jurisdictions.
recommended that the Administration audit the fleet
facilities (if not already included in its audit 5.4 Research, QC, and Referee
program). Program

5.2.4 1t is recommended that the Administration 54.1 Itis recommended that the Administration
develop a separate program that would perform I/M

include a random spot check and monitoring program .
P g prog program research, QC, and referee functions. For

of accredited or approved HDV repair facilities in the’ o ) ,
QA program. impatrtiality, |f[ is recommended that the separate
referee function be performed by a “third party” that
is different from the Administration or the contractors
who may be responsible for operating other parts of

the I/M program. This separate referee program could

5.2.5 In areas where I/M is not to be implemented,
if legislation allows, the Administration should
institute an HDV repair industry audit program. The
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act as the final arbitrator for settling disputese An Estimate of Overall Program Effectiveness
involving test results and repairs and for testing in a format that can be easily compared with
aftermarket equipment, fuel mixtures, and add-on external evaluation reports and other I/M program
devices. This referee program should be in operation effectiveness evaluations (see 5.6).
before the mandatory I/M program start date.

5.5.2 Once these reports have received proper
5.4.2 In order to provide technical assistance, tovalidation by the Administration, they should be
add expertise, and to arbitrate disputes for inspectiomade public.
and reinspection facilities, it is recommended that the
Administration require, and arrange for, access to th8.6 ~ HDV Emission I/M Program
services of an accredited HDV repair technician Performance Evaluation
(either in person or via electronic link). Access to the - . .
HDV repair technician could be limited to the normaI‘E"G'1 The Administration should periodically

. . . valuate and report on the I/M program’s
hours of operation of the I/M program inspection an . .
. ) effectiveness. The performance evaluation could
reinspection facilities.

include some or all of the periodic information
5.5 Periodic Information Reports reports listed in 5.5.
5.5.1 The Administration should prepare periodic5.6.2 In addition to internal QA checks and
information reports that contain the following reports, the Administration should contract for an
information, where applicable and practicable: independent evaluation of the success of the I/M
» Total Test Volume initial inspection and program in reducing excess HDV emissions in the
reinspection, separated and compared to providearea covered by the program. The external evaluation
measure of compliance with any compliance rateshould also include an estimate of the effectiveness of
target. the program and of the improvements in local repair
» Test Duration Time and Customer Waiting Time industry effectiveness since program inception. If
in centralized test-only systems to monitorfeasible, the external program evaluation should
customer convenience and a possible need faonform to an accepted format that would enable I/M

more test lanes. program effectiveness to be compared with the
» First Emissions Test Fail Rate by Chassis anderformance of other HDV emission I/M programs in
Engine Model Year Canada and the United States. The results of the

« Tampering Ratesto monitor the first-year external program evaluation and of any cross-
tampering rate and to chart any yearly changesomparisons should be made public.
resulting from implementation of the /M
program. 5.6.3 It is recommended that the Administration
« Emissions Reductions after Repair monitor the  develop an integrated data system that is compatible
success of the program in achieving its statedvith the provincial or regional emissions inventory
goals. management systems. Recorded data could then be
» Failure by Test Category and Standard® used not only to judge program effectiveness, but also
provide a measure of where future changes oo compare data and effectiveness with those of other
efforts could be directed to achieve even greateemissions reduction programs.
emissions reductions.
» Failure by Type of Fuel 5.6.4 As noted in 5.3.4, the Administration should
» Failure by Age and Odometer Reading establish an I/M program data analysis system for
» Failure by Type of Engine Control Technology integrating and comparing data with similar data
* Repair Industry Data from Returned or Failed from I/M programs in other jurisdictions.
Vehicle Reportgo monitor the success of vehicle
repairs and any possible requirement forimprove®.6.5 Once these program effectiveness reports
repair technician training. have received proper validation by the
Administration, they should be made public.
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6. Personnel Training and Accreditation plus Facility
Accreditation

6.0 General local training programs for their I/M program content

. o _and presentation.
6.0.1 It is recommended that the Administration

develop training and accreditation programs thag 1 4

k e It is recommended that if repair technicians
cover all aspects of its HDV emission I/M program.

wish to be accredited by a local HDV emission I/M
program, they should be required, as a minimum, to
take the HDV Emission I/M Program Orientation
Course. Other members of the HDV repair industry

6.1.1 It is recommended that the Administration — certified repair facility owners, managers, regional
develop, to the extent possible, an HDV Emission I/MService representatives and service writers — as well
Program Orientation Course. The Administration@S dealer parts department and separate parts
should attempt to integrate this course into local HD\Veompany staff could also be encouraged to take the
repair technician training programs. Efforts should berientation course to become familiar with the I/M
made to ensure that this integration does noProgram and its requirements. Itis also recommended
compromise either the existing repair techniciarthat, following the orientation course, all repair
training program or the I/M training requirements.technicians be tested regarding emissions control
The HDV Emission I/M Program Orientation Coursecomponents and systems. Those who fail the
could be an “add-on” to an existing training programexamination may be requested to undergo additional

for technicians who wish to obtain I/M repair I/M program training of sufficient duration to meet
technician accreditation. minimum  standards (as adopted by the

Administration) for practical and theoretical content

6.1.2 It is recommended that the HDV Emissionand to pass a second examination. The
I/M Program Orientation Course be a “stand-alone’Administration’s HDV Emission /M Program
training Segment designed for local schools and foprientation Course should allow for local factors and
all principal members of the HDV parts, sales, angspecific fuel requirement training when determining
engine rebuild and repair industry. This orientationcourse duration.
program initiative should include input from, and be
developed in conjunction with, the truck and bus6.1.5 Itis suggested that, at a minimum, the HDV
operators industry, engine manufacturers, the saldsmission I/M Program Orientation Course include
industry, the parts industry, and the repair industry. the following topics:

« the purpose and objective of the HDV emission
6.1.3 To the extent possible, the HDV Emission /M program;
I/M Program Orientation Course should be developed HDV emission I/M program requirements in
on a national basis. It is recommended that any rega'rd to repair facilities and reporting
existing national curriculum be amended to include reguirements;
local I/M program requirements so that repair® dealing with HDV operators and owners;
technician certification will remain portable between® frequent I/M program complaints and problems;
provinces. The Administration may wish to work * anti-tampering legislation and what constitutes
with local technical schools, colleges, related tampering;
industry representatives, and private repair techniciah how to interpret the failed vehicle inspection
training institutes in developing the HDV Emission  €ports;
I/M Program Orientation Course component for local® how to fill out I/M repair reports on repaired
repair technician training programs. As part of its QA vehicles;

program, the Administration may wish to monitor the® Past, present, and proposed federal engine
emissions standards;

6.1 HDV Emission I/M Program
Orientation Course

On-Road Heavy-Duty Vehicle Emission Inspection and Maintenance Programs 33



» HDV emissions control systems identification andwith active roadside units, or at active inspection and

operation; reinspection facilities, before they become accredited
« the differences between federal emissionsnspectors. When initiating a program, accredited
standards and I/M program cutpoints; inspectors should receive on-the-job training as soon

» the basis of the smoke and mass emissions testsas possible, preferably during the pilot program. The
» the differences between the I/M tests and the FTihspectors should be required to pass a standard test

engine certification tests; that includes both written and practical sections, as
« vehicle classifications — inclusions and set by the Administration. For training in regard to the

exclusions; J1667 smoke test, the following should be
« potential new developments in HDV engines,considered:

engine standards, and fuels; » training on the J1667 procedures along with any
* |I/M emissions test technology; and recognized difficulties in relation to its
« the I/M hotline, library, newsletter, and available  application;

Internet services. e training regarding the operation of specific

opacity meters;

6.1.6 All accredited HDV emission I/M program < instruction on the calibration and maintenance of
inspectors should also be required to take the course. opacity meters; and
Those repair technicians and inspectors-in-training instruction regarding any regulatory requirements
who fail the HDV Emission I/M Program Orientation  of the program.
Course examination could be required to retake the
course. Inspectors and repair technicians could b&.2.2 As noted above, to ensure that their authority
required to take a revised HDV Emission I/Mto conduct I/M tests is recognized by participating
Program Orientation Course if I/M program HDV operators, all inspection personnel at roadside
parameters are significantly changed. inspections should be in uniform. At least one

member of each roadside team should be a roadside
6.1.7 It is recommended that the HDV Emissioninspector that has been accredited by the
I/M Program Orientation Course be developed ag\dministration. Inspectors in roadside programs may
soon as the I/M program is approved and be in placalso require special training to develop appropriate
at least six months before the mandatory I/M prograngualifications in regard to the determination of
start date. “probable cause.” For roadside teams, an inspector

could be certified as a qualified observer regarding
6.1.8 It is recommended that the Administration visible smoke emissions (EPA Method 9). An
encourage the early participation of a large portion ofilternative would be to adopt the “smoke or no
the technicians from the local service industry in thesmoke” observer qualification (EPA Method 22)
HDV Emission I/M Program Orientation Course. (Appendix E).

6.2 Inspector Training and 6.2.3 Inspector training programs could be run
Accreditation under contract. The Administration should monitor

L. . . Il tor traini tract .
6.2.1 The Administration should establish aa Inspector training programs run by contractor(s)

training and accreditation program for all /M 6.2.4 Itis important that I/M inspectors be trained

program inspection and reinspection personnel fo . .
. - 0 not provide owners or operators with any
both roadside and periodic programs. The HDV,. L .
. . . diagnostic information other than the general
Emission I/M Program Orientation Course should be

. . information provided on the test reports.
an integral part of the training program for all

acc_redlted HDV emission M program lnspecto_rs.?_z_5 All personnel working in and around HDVs
All inspectors should receive classroom and practica

. i . In accredited I/M inspection and reinspection
training on HDVs of all fuel types included in the ._ ... nspection ¢ P
facilities should receive training in the use of the

program before the start of mandatory testing. Thesreequired safety and health devices or procedures. All

inspectors should receive field or on-the-job training
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inspection station staff should receive Workplace3. Provincially Certified with Red Seal nationally

Hazardous Materials Information System (WHMIS)
training. The labelling and signs appropriate to
WHMIS should be adopted and installed.

recognized.

6.3.3 The Administration may wish to provide the

HDV repair technicians and/or the accredited repair
6.2.6 Roadside inspection staff should receivefacilities with:

training in the safe stopping, handling, and control of
the largest HDVs in restricted test areas. The
operation of all roadside inspection units must
conform to all hazardous materials transportatiorr
requirements, and all roadside inspection staff should
receive training related to these requirements.

6.2.7 If HDVs are to operate on chassis-
dynamometers, the Administration must ensure that
the appropriate inspection staff receives training in
vehicle restraint and dynamometer operation.

a hotline and an interactive website staffed by
experienced repair technicians;

a regular newsletter;

an on-line technical information system, complete
with diagnostic information and manuals,

available in hard cover and on CD-ROM; and

an indication as to how they are performing with
respect to I/M repairs before, or if, such a list is
published.

6.3.4 The Administration may wish to prepare and

distribute reports or updates on:

6.2.8 If HDVs are to be operated over a test run,
inspection staff will require specialized training and
possibly special licensing. .
6.3  Repair Technician Training and .
Accreditation

6.3.1 It is suggested that the Administration
establish accreditation standards for repair
technicians involved in its I/M program. A local HDV
repair technician training program is essential for
successful operation of an I/M program. The outline
for the elements of a generic HDV Emissions Repair
Technician Training Program is provided in
Appendix H. This outline was developed as part of a
national exercise involving engine manufacturers,
assemblers, colleges, and fleets (Ramik 2001).

the latest repair information and average repair
costs;

the most frequent repairs and whether they apply
to emissions failures;

the performance of the individual repair facilities
with respect to I/M repairs. This report would be
linked to a report card system highlighting the
performance of the individual repair facility with
respect to successful I/M repairs. Reports on
repair facility performance should be made
public, depending upon provincial access-to-
information requirements and other legal
restrictions. Reports on individual technicians
may have to remain confidential to the agency,
depending upon provincial legislation regarding
privacy and libel; and

vehicle recalls.

It is recommended that the Administration’s data-

6.3.2 The present training and certification for
repair technicians vary by province. Some provinces
have compulsory certification, while others list such
certification as a voluntary trade requirement. “Truck

and Transport Mechanic” is a “Designated Red Sea& 4

Trade,” which means that it is recognized nationally
and provides technicians with the ability to work in

handling system be capable of generating real-time
information on the above topics, and that data be
available for ready distribution.

Inspection and Reinspection Unit
and Facility Accreditation

any province. The Red Seal is provided to thos&.4.1 While inspections and reinspections in a
scoring high marks on the certification exam.periodic program will likely be conducted at private
Therefore, one may think of the present situatiorfacilities, these facilities should still be approved
regarding provincial repair technician certification asor accredited by the Administration. Roadside
having three levels: inspection units should also be approved or
1. None— in provinces where it is a voluntary trade; accredited by the Administration.

2. Provincially Certified and

On-Road Heavy-Duty Vehicle Emission Inspection and Maintenance Programs 35



6.4.2 It is recommended that the Administration program inspection, reinspection, and test-and-repair
exercise strict control over signage, register thestations to strive to achieve similar conditions in their
program logo as a trademark, and control logo use bfacilities.

both roadside units and inspection and reinspection

facilities. 6.5 Repair Facility Accreditation

6.5.1 If the Administration should choose to

6.4.3 For centralized test-only I/M programs, . ) - o :

. ) . . . implement a repair facility accreditation program, it
particularly where the inspection and relnspectlonIS ecommended that the proaram outline both the
facilities are of new construction, the following prog

should be taken into consideration: equipment required for accreditation and the

. accreditation requirements for staff members.
e Any new HDV emission I/M program test-only o . .
i . . Separate accreditation for diesel and non-diesel
fixed facilities should be designed for maximum

) vehicle repair facilities may be required. It is also
HDV operator convenience. Ease of access an - ) . .
. . recommended that the Administration exercise strict
egress without tight turns or congested

) . . : control over signage and control logo use by repair
manoeuvring areas is an essential requirement.

+ Facilities should be designed with escape path];aC'I't'es'

for vehicles that become trapped behind disable% 59

vehicles, for vehicles that are refused a test for It is recommended that the Administration

) .__establish the system of records that it requires each
safety or documentation reasons, and for vehicles

. accredited repair facility to maintain and transmit
whose operators wish to leave the queue for

personal reasons with regard to I/M repairs. The Administration’s QA

. Centralized UM test-only inspection and program should include routine monitoring of those

reinspection stations should be located Onrecords. The system for recording repairs and

. : transmitting those records from the facility to the
property of sufficient size to allow for future ; -
customer and the main HDV emission I/M program

expansion and in an area where HDV operation oa ;
L . . . atabase should be automated where possible to
adjoining streets is not restricted. The stations

. reduce transcribing errors.
should provide entrance lanes that are long 9

nough revent th illover of waiting vehicl . .
enough to prevent the spiliover of waiting ve Ces6.5.3 It is recommended that following an

onto adjacent streets. In addition, lanes should be

large enough to house the equipment formspectlon by the Administration, repair facilities

. receive an accreditation that is subject to review.
performing all the recommended tests and to
accommodate possible future expansion o

r6.5.4 As noted in 5.2.4, the Administration may
technology changes.

. . wish to establish a repair facility monitoring program
e Early in the I/M program planning phase, local " .
y prog P gp sing both unannounced and announced audit

governments and other appropriate provincia .
departments should be contacted regardinéne'[hOdS as part of its QA program.

zoning. A pla_n .that mcludgs provisions for delays6.5.5 It is recommended that the Administration
from any anticipated zoning problems should be

retain the power to revoke accreditation, with a right
prepared. ¢ I hort noti
e I/M inspection and reinspection stations must > @PP€al, on short notice.
conform to all local building, electrical, plumbing,
fire, health, safety, environmental, and other
appropriate codes.
» Regardless of program style, the Administration
should include in the contract provisions for

supplanting contractor(s) during the course of the . L .
bp 9 (s) 9 . 6.5.7 It is recommended that the Administration
contract(s) or at contract conclusion.

To the extent possible, the Administration Shouldencourage repair centres to seek accreditation prior

encourage the owners of private HDV emission I/Mto the_ program start date. As an opt!on, the
Administration could announce that all stations that

6.5.6 The Administration may wish to maintain an
up-to-date list of accredited repair facilities available
on-line. Copies of the list could be made available to
all those who patrticipate in the I/M program.
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receive accreditation at some fixed date prior to the
program start date would be listed on a published
notice.

6.5.8 It is recommended that all I/M program
accredited repair facilities be required to conform to
all local building, electrical, plumbing, fire, health,
safety, environmental, and other appropriate codes.

6.6  Potential Compatibility Problems

6.6.1 If an I/M program were to adopt emissions
test procedures that feature equipment that is unlikely
to be installed in many of the HDV repair facilities
in the I/M program area, there is a potential
for compatibility problems. In such cases, it is
recommended that the Administration institute
programs that reduce compatibility problems
regarding the service industry’s ability to determine
repair effectiveness.

6.6.2 It is recommended that the I/M program
main computer database and system software be
capable of providing a vehicle test report to each
HDV owner/operator whose vehicle fails an /M
program inspection. Where compatibility problems
are anticipated, it is also recommended that the
vehicle inspection and reinspection facilities provide
limited, general diagnostic and repair information.
The report should contain an indication of a “good”
emissions test result for the particular make of
vehicle, engine, and/or engine family being tested.

6.6.3 Few compatibility problems are anticipated
for I/M programs that feature only the conventional
snap acceleration smoke test plus visual component
inspections.
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7. Outreach Programs

7.0 General * reassurance that tests will not damage vehicles;
« the frequency of the I/M inspection requirement;

7.0.1 In order to gain maximum acceptance of the, he requirement that vehicles must be tested to be
HDV emission I/M program by all those who will be reregistered (if applicable);

affected by it, the Administration should develop a, oW to determine the chassis and engine model
number of outreach programs. These programs ..

. . year,
should be designed to reflect the interests and | hich vehicles require an inspection and the

concerns of specific sectors. exemptions that are available:

* reassurance that well-maintained HDVs should
not fail;

» why a vehicle may fail and what to do next;

7.1.1 Awareness campaigns are an integral part of the emissions cutpoints and the significance of a
an I/M program’s industry, media, and public  ‘near’ pass or a “near” failure;

outreach program. These campaigns should adverti¢e referring owners to the manufacturers’ owner's
the requirements of the HDV emission I/M program manuals for maintenance schedules, recom-
to the industry and the benefits of the program and of mended fuels and lubricants, what to do if the
effective vehicle maintenance to HDV owners and ©OBD MIL is illuminated, and recommended tire
operators. The owners and operators of heavy-duty Préssure,

trucks and buses are the principal targets of thege the problems caused by removed or damaged
campaigns, but it is also recommended that the Components and other forms of tampering;
industry awareness campaigns be directed at ttfe the policies regarding the replacement of
HDV sales, engine rebuild, parts, and repair COomponents and aftermarket components;
industries. It is recommended that the persistent, Whatis expected from and what to expect from the
well-structured industry, media, and public awareness repair industry;

campaigns be developed and implemented well it alternative fuels and their place in the I/M
advance of the I/M program start date. It is also Program;

suggested that all levels of I/M program managemerft information on add-on components and their
and local politicians be involved in the awareness history;

campaign from the early I/M program planning® information regarding related programs;

stages. As well as media broadcasts, these prograrhs the fact that certain heavy-duty engine families
could include the focus testing and distribution of the ~May require special consideration; and

most effective I/M program incentives, such as® information on emissions-related recalls and how
brochures, hats, buttons, and bumper stickers, plus they work.

static displays for HDV emission I/M program

information in malls and public buildings. 7.2 Hotline/Internet Link

7.2.1 It is recommended that the Administration
operate and maintain an information hotline and an

7.1 Industry, Media, and Public
Awareness Campaigns

7.1.2 The campaigns could include some or all of

the following: ~interactive website with links to related websites. It is
* the purpose of the I/M program and why it is g ggested that these information tools commence
necessary;

i ] ) _operation during the pilot program and that the
* the benefits of regular vehicle maintenance inystline operators and website attendants have
regard to the environment, health, and fuelg icient training to answer requests for technical as

economy, _ well as general information.
« what the I/M program requires from both HDV

operators and owners;
» the content of the vehicle tests;
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7.2.2 The hotline and interactive website could be7.3.4 The Administration may wish to retain the
designed to provide answers, address complaints, amijht to distribute information of its choice at all I/M
supply information on the topics listed in 7.1.2. inspection and/or repair facilities.

7.3  Industry Outreach Program 7.3.5 The Administration may wish to consider
including a roadside testing program for communities

7.3.1 It is recommended that the Administration outside the I/M area as part of its outreach program.

work with the various industry associations in the
development of an industry outreach program an% 4
allocate a minimum amount of resources each year to’
the program. The amount allocated could be set at
double the normal annual requirement during th&.4.1 The Administration may wish to designate a
pilot program and the first year of mandatorymedia coordinator. Contact could be made with the
program operation. The Administration could local media early in the development phase and their
consider having all industry outreach programsupport solicited.
activities performed under contract. The industry
outreach program could include one or more of: 7.4.2 Complaints and problems should be
e« an HDV Emission I/M Program Orientation anticipated. It is suggested that media information
Course (6.1); packages be prepared in advance of program
« information videos for distribution to trucking operation.
associations, transit companies, and the local
HDV sales and repair industry; 7.5 Pilot Program and Program
« a full-time public relations staff; Phase-In
» the focus testing and distribution of the most
effective I/M program incentives, such as
brochures, hats, buttons, and bumper stickers;

Media Information and
Coordination

7.5.1 In order to introduce the heavy-duty truck
and bus and HDV repair industries to the
» static displays of HDV emission I/M program rgquirements qf the HDV emission /M program, a
information for repair facilities, dealer pilot program is recommended for at least a six-
showrooms, and ancillary industrieS" month period prior to the implementation of
. implementa’tion of industry-orientea awarenessmandatory testing and the imposition of penalties.

campaigns; .
» the use of a roadside team to visit individual truck7'5'2 In order to ease the impact of the program on

and bus companies and repair facilities to explair%he heavy-duty truck and bus and HDV repair

the HDV emission IM program, to put on the "OUSUIES: the Administration may wish 1o stagger or
HDV Emission I/M Program Orientation Course, phase € program, especially Tor fieet venicles.

and to demonstrate the I/M emissions test; and 76 C | t P
« the use of an industry-specific Internet website” omplementary Frograms
with links to related websites to advertise the7.6.0.1 There are other programs that could be run in
program. conjunction with, but remain separate from, an I/M
program. These programs may assist in the reduction
7.3.2 The Administration may wish inspection, of excess on-road HDV emissions.
reinspection, and repair facilities to have visual
displays and written descriptions of the inspectiorn7.6.1  Component and Engine Retrofit/Rebuild
process available during operating hours. Programs

7.6.1.1 The Administration may wish to investigate
programs for the retrofit of emissions control systems
on trucks and buses that were not originally equipped
with such equipment and on engine rebuild and
upgrade programs.

7.3.3 It is recommended that the Administration
retain the right to review and approve all public
information material prepared by private inspection
reinspection, and/or repair facilities.
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7.6.2 Off-Road Equipment Programs

7.6.2.1 The Code addresses excess emissions from
on-road HDVs only, but programs for reducing
excess emissions from off-road heavy-duty engines
could complement an on-road HDV emission I/M
program. The Administration may wish to investigate
the possibilities for off-road HDV emissions
reduction programs for its jurisdiction.

7.6.3 Vehicle Scrappage and Parts Recycling
Programs

7.6.3.1 The Administration may wish to consider
including HDVs and heavy-duty engines in any local
vehicle scrappage or parts recycling programs.

7.6.4 Maximum Idling Legislation

7.6.4.1 A number of municipalities in different
provinces have enacted maximum idling legislation
that limits the idling time for most on-road vehicles
operating in urban areas. In order to further reduce
excess emissions, the Administration may wish to
consider maximum idling legislation for the area
covered by the on-road HDV emission I/M program
(see 1.5.4 regarding exemptions to this provision).
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Glossary of Terms

add-on

Administration

aftermarket

AirCare

all-wheel drive (AWD)
alternative fuel

centralized I/M program

centralized test-only I/M program

chassis-dynamometer

clean-piping

Code of Federal Regulations (CFR)
Commercial Vehicle Information
Systems and Networks (CVISN)

compliance enforcement

constant volume sampling (CVS)

contractor(s)

contractor-run

curb weight
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equipment or systems fitted to an engine or vehicle after
manufacture and not as per original design or specification

government agency or person(s) in charge of or directly responsible
for a heavy-duty vehicle emission inspection and maintenance
program

parts from companies other than the original equipment
manufacturer

the heavy-duty vehicle emission inspection and maintenance
program in British Columbia

vehicle designed to operate only in four-wheel-drive mode
a fuel other than gasoline or diesel

a program in which a small number of high-volume inspection and
maintenance stations are dispersed throughout an area

a program in which the only function of the centralized inspection
and maintenance stations is the vehicle inspection or test

a set of driven rollers that simulate road operation

the practice of using the emissions test readings from a “clean”
vehicle in place of those of a “dirty” vehicle

a codification of the rules published in the U.S. Federal Register by
executive departments and agencies of the U.S. federal government

a program for existing and new systems to exchange information
method of enforcement to ensure that designated vehicles meet
emissions standards

a system for measuring exhaust emissions as mass of contaminants

the contractor(s) who run centralized test-only inspection and
maintenance programs, roadside inspections, or inspection facilities

run under contract to a government agency

the designated unloaded weight of a vehicle
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cutpoints

decentralized I/M program

decentralized test-and-repair
I/M program

decentralized test-only I/M program

Drive Clean

dual-fuel vehicle

dynamometer
dynamometer — steady-state
dynamometer — transient

engine-dynamometer

evaporative emissions

excess emissions

Federal Test Procedure (FTP)

fine particulate matter

fuel conversion

government-run

grams/mile or grams/kilometre

greenhouse gases (GHGS)

chosen emission level at which a vehicle passes or fails a test or
inspection

a program in which local garages act as inspection and maintenance
stations

a program in which inspection and maintenance stations perform
both inspections and repairs at the same location

a program in which the only function of the inspection and
maintenance stations is the vehicle inspection or test

the inspection and maintenance program in Ontario

a vehicle that can operate on either of two fuels and has two
separate fuel systems

see chassis-dynamometer or engine-dynamometer
the dynamometer simulates loaded operation at set speeds
the dynamometer simulates both loaded speeds and accelerations

a device that is capable of simulating engine loading on an engine
that is removed from a vehicle

emissions resulting from the evaporation of fuel

emissions greater than a heavy-duty engine’s federal certification
(FTP) standards

procedures for testing heavy-duty engines to the federal emissions
standards

all particulate matter less than 10 um in diameter; includes both
PM, s and PM, fractions

changing an engine to use a fuel other than that originally certified
by the manufacturer

inspection and maintenance program inspections performed by
government employees

a mass measurement of contaminants

gases in the atmosphere that contribute to the “greenhouse effect”;
GHGs inventoried by Environment Canada that are not covered

by the Montreal Protocol include GGCH,, N,O, sulphur

hexafluoride, perfluorocarbons, and hydrofluorocarbons

On-Road Heavy-Duty Vehicle Emission Inspection and Maintenance Programs 45



Gross Vehicle Weight Rating the maximum loaded weight of a vehicle
(GVWR)

heavy-duty diesel vehicle (HDDV) a heavy-duty vehicle that uses diesel fuel

heavy-duty gasoline vehicle (HDGV) a heavy-duty vehicle that uses gasoline fuel

heavy-duty vehicle (HDV) for Canadian federal emissions standards: on-road vehicles, both
trucks and buses, with a GVWR >2721.6 kg (6000 Ib.) to 1987
model year inclusive and >3855.6 kg (8500 Ib.) for the 1988 model

year and newer

hybrid I/M program an inspection and maintenance program that combines one or more
inspection and maintenance program types

idle the vehicle is stationary with the engine running and with no
external load applied

idle emissions test an emissions test conducted with the engine operating at idle

inspection the examination of a vehicle in an inspection and maintenance
program

inspection and maintenance (I/M) a program for the inspection and repair of in-use vehicles

program

in-use vehicle vehicle that is licensed and operating on the road

J1667 SAE J1667 Recommended Practice — Snap Acceleration Smoke

Test Procedure for Heavy-Duty Diesel-Powered Vehicles

light-duty vehicle (LDV) for Canadian federal emissions standards: on-road vehicles with a
GVWR <2721.6 kg (6000 Ib.) to 1987 model year inclusive and
<3855.6 kg (8500 Ib.) for the 1988 model year and newer

loaded or loaded-mode test emissions test with the vehicle or engine operated under load

lug-down or lugging (of an HDV at full throttle, the load is gradually increased to pull back engine

engine) speed so that the engine is labouring, or “lugging”

maintenance the adherence to the manufacturer's schedule for vehicle upkeep
plus the repair of systems or faults that have led to excess
emissions

mono-fuel or single-fuel vehicle vehicle that operates on only one fuel

multiple-axle drive a vehicle where more than one axle is driven by the engine

new vehicle vehicle as produced by the manufacturer and before first sale
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Northeast States for Coordinated Air in an effort to reduce the emission of excess smoke from heavy-

Use Management (NESCAUM)
Memorandum of Understanding
(MOU)

OBD X

off-road (also non-road)

on-board diagnostics — OBD
(data link)

on-board emissions test

on-road

opacity

overt audit

owner

ozone (Q)

particulate matter

pre-screening

probable cause

guality assurance (QA)

duty diesel engines used in highway applications, the states of
Connecticut, Maine, Maryland, Massachusetts, New Hampshire,
New Jersey, New York, Rhode Island, and Vermont proposed to
adopt and coordinate smoke opacity testing programs in the
Northeast

an on-board diagnostics system that can perform remote
interrogations and requires no physical connection to the vehicle

all vehicles or engines other than those licensed to operate on roads
and highways; includes rail and marine vehicles/engines, plus
agricultural, construction, forestry, and lawn and garden equipment

a computer-controlled vehicle information system to monitor
selected parameters

an emissions test where the sampling equipment is installed on-
board or towed by a moving vehicle

for the purposes of this Code, vehicles licensed to operate on roads
and highways; vehicles licensed for road operation may vary with
province

the percentage of light transmitted from a source that is prevented
from reaching a light detector

an audit in which inspectors or mechanics know the vehicle is an
audit vehicle

either the person registered as the owner of a vehicle by the
provincial licensing authority or its equivalent in another state,
province, or country; or a person shown by the registered owner
to be legally responsible for the vehicle’'s maintenance

a gas formed as a result of chemical reactions between nitrogen
oxides (NOx) and volatile organic compounds (VOCS) in the lower
atmosphere in the presence of sunlight

any aerosol that is released to the atmosphere in either solid or
liquid form

in general, vehicles undergo a test that requires no contact with the
vehicle; if they pass, no additional testing is required

certain provinces may require roadside inspectors to demonstrate a
verifiable reason for pulling over a vehicle for a roadside test

broad audit of systems to determine overall program effectiveness
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quality control (QC)

recall

remote sensing device (RSD)

roadside inspection or test

smoke (diesel)

steady-state test

tampering

test-and-repair stations

test-only stations

traction control

transient test

two-speed idle test

unannounced audit

volatile organic compounds (VOCs)
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system audit functions performed as part of a daily routine

the recall of a vehicle by the original equipment manufacturer to
correct faults

a system for measuring exhaust emissions that does not require
physical contact with the vehicle being tested

inspections or emissions tests conducted on the side of a road or
highway; test site may be a weigh station or other similar facility

all particles, including fine and coarse particulate, black carbon,
and aerosols, suspended in the exhaust stream of a diesel engine
that absorb, reflect, or refract light; throughout the text of this
Code, unless noted to the contrary, smoke refers to “black diesel
smoke”

test conducted at single or multiple operational modes; each mode
is a defined combination of speed and load that is held fixed or
steady throughout the duration of the mode

removal, modification, maladjustment, replumbing, or disablement
of the equipment, or the performance specifications, of emissions
control systems or other engine systems and vehicle parameters
that affect emissions (Note: tampering may not include
modifications that involve the retrofit of emissions control systems)

inspection and maintenance stations that perform both inspections
and repairs at the same location

inspection and maintenance stations that are permitted only to test
or inspect vehicles

drive wheel responds to loss of traction by other drive wheel(s)

a test that exercises the engine over a schedule of varying speed
and/or load conditions

a stationary vehicle test that combines the idle plus a 2500 rpm (or
higher speed) emissions test

an audit in which inspectors or mechanics do not know the vehicle
to be tested is an audit vehicle or auditors arrive unannounced

photochemically reactive HC; therefore, excludes,@thane, and
several chlorinated organics
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Abbreviations and Acronyms

ABS
ACORP
AFR/AFC
AWD
BAR
bhp
CAA
CARB
CARS
CCME
CEPA
CoO
CO,
CVISN
CvVs
dyno
EPA
FTP
g
GHG
GPS
GVWR
HC
HDDV
HDGV
HDV
I'M
J1667
kg

Ib.
LDV
mi.
MIL
MOU
mph
NESCAUM
NO
NOXx
NO,
O,
OBD

anti-lock braking system

AirCare On-Road Program

air fuel ratio/air fuel controller

all-wheel drive

California Bureau of Automotive Repair

brake horsepower

Clean Air Act(USA)

California Air Resources Board

Canadian Automotive Repair and Service Council
Canadian Council of Ministers of the Environment
Canadian Environmental Protection Act

carbon monoxide

carbon dioxide

Commercial Vehicle Information Systems and Networks
constant volume sampling

dynamometer; may be either a chassis- or an engine-dynamometer
U.S. Environmental Protection Agency
Federal Test Procedure

gram(s)

greenhouse gas

global positioning system

Gross Vehicle Weight Rating

hydrocarbons

heavy-duty diesel vehicle

heavy-duty gasoline vehicle

heavy-duty vehicle

inspection and maintenance

SAE J1667 Recommended Practice

kilogram(s)

pound(s)

light-duty vehicle

mile(s)

malfunction indicator light

Memorandum of Understanding

miles per hour

Northeast States for Coordinated Air Use Management
nitric oxide

nitrogen oxides

nitrogen dioxide

ozone

on-board diagnostics (data link)

On-Road Heavy-Duty Vehicle Emission Inspection and Maintenance Programs
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OBD X future remote interrogation style OBD systems

OEM original equipment manufacturer

PM particulate matter

PM, particulate matter less than 2.5 pm in diameter
PM,, particulate matter less than 10 um in diameter
QA guality assurance

QC quality control

rpm revolutions per minute

RSD remote sensing device

RV recreational vehicle

SAE Society of Automotive Engineers

SOx sulphur oxides

VECI Vehicle Emission Certification Information

VIN Vehicle Identification Number

VOC volatile organic compound

WHMIS Workplace Hazardous Materials Information System
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Appendix A National Working Group for On-Road Heavy-Duty

Vehicle Emission Inspection and Maintenance Programs

Working Group Members

Sandra Bayne
Carol Burelle
Doug Cope

John Duerr
Louise Durocher
Dawn Friest
David Ganzhorn
Alison Howells
Ross Jenkins
Brian Kenney
Stephen Laskowski
Martin Lay

Terry Lockhart
Rajinder Mago
Dick Martin

John Newhook
Steven Parkinson
Wyman Pattee
George Ramik
John Ritchie
Debbie Rosenblatt
Tony Tagliaferro
Ed Theobald
Bruce Walker

Environment Canada, Transportation Systems Branch (Working Group Support)
Environment Canada, Transportation Systems Branch (Working Group Coordinator)
D. Cope Enterprises (Working Group Consultant)

Detroit Diesel Corporation / Engine Manufacturers Association
Environment Canada, Transportation Systems Branch (Working Group Support)
Engine Manufacturers Association
Mustang Dynamometer
New Brunswick Lung Association

Parsons Advanced Tech / Protect Air
Canadian Petroleum Products Institute / Petro Canada

Canadian Trucking Alliance
Pacific Vehicle Testing Technologies Ltd. / AirCare
Okanagan University College
International Truck and Engine Corporation / Engine Manufacturers Association

ACDelco

Greater Vancouver Regional District

Insurance Corporation of British Columbia / AirCare On-Road Program
Canadian Vehicle Manufacturers’ Association / Ford
Cars Council
Ontario Ministry of the Environment, Drive Clean Office

Environment Canada, Emissions Research and Measurement Division
New York State, Department of Environmental Conservation
Envirotest Canada
STOP

Corresponding Working Group Members

Jean-Francois Banville Environment Canada, Quebec Region

Peter Barton
Larry Begoray
David Bezak
Ralph Bitter
Arun Chatterjee
Rod Frith

David Gourley
Joseph lannotti
Barrie Lawrence
Luc Lefebvre

Environment Canada, Emissions Research and Measurement Division
Alberta Environment
Manitoba Conservation
State of New Jersey
Nova Scotia Department of the Environment
Environment Canada, Prairie & Northern Region
Pacific Vehicle Testing Technologies (AirCare)
New York State, Department of Environmental Conservation
Newfoundland & Labrador Department of Environment
Ville de Montréal

Jean-Pierre Létourneau Ministére de I'environnement du Québec

Stan Liu

Denis Marquis
Kerry Mattila
Harry Parenteau

Environment Canada, Pacific & Yukon Region

New Brunswick Department of Environment and local government
Canadian Petroleum Products Institute

Alberta Infrastructure
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Dave Petherick Petherick Engineering & Associates, Inc.

Antonio Santos Manufacturers of Emission Controls Association

Saleem Sattar Transport Canada

Vernel Stanciulescu Natural Resources Canada / Office of Energy Efficiency
Gary Strachan Coast Mountain Bus Company Ltd.

Héléne Tanguay Canadian Urban Transit Association

Yasmin Tarmohamed Canadian Vehicle Manufacturers’ Association

Gerry Ternan Environment Canada, Atlantic Region

Christine Timchek Robert H. Wager Co., Inc.

Hu Wallis British Columbia Ministry of Environment, Lands and Parks
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Appendix B Summary of HDV Emission I/M Programs

B.1 Canadian HDV Emission I/M B.2 International HDV Emission I/M
Programs Programs

The details of the two HDV emission I/M programsB.2.1  Hong Kong

currently operating in Canada are shown in Table B.p¢ HpDv emission I/M programs outside of North
(Hutchinson 2000). Quebec recently announced th%merica, the one in Hong Kong is worthy of mention.
it intends to begin an HDV emission I/M program in |, September 2000, Hong Kong began a more
March 2003. comprehensive smoke test program for all vehicles
_ o during their annual inspection. Hong Kong has also
The details of the HDV emission I/M programs completed the installation of a dynamometer in its
currently operating in the United States are shown ifxgwioon Bay vehicle examination centre for
Table B.2. Table B.3.Iists simillar information for a e smoke testing of approximately 10% of vehicles
number of states not included in Table B.2. called into the centre. For HDVs from 5500 to
40 000 kg, inspectors perform a lug-down smoke test
at a series of steady-state speeds on a dynamometer.

Also pertinent to the present exercise, the Hong Kong
Commissioner of Transportation issued a Code of
Practice for Designated Vehicle Emission Testing
Centres in June 2000 (Hong Kong 2000).

B.2.2 Europe

Smoke testing using the 1SO 3171 snap idle test is
used in different variations in at least 14 countries,
including Austria, the Czech Republic, Denmark,

England, Finland, France, Germany, Greece, Ireland,
The Netherlands, Poland, Slovakia, Spain, and
Switzerland.

In Germany, testing is required annually for all
vehicles over 3500 kg.

B.2.3 Singapore

An HDV emission I/M program is reported to be
running in Singapore.

B.2.4 Taiwan

An HDV emission I/M program is reported to be
running in Taiwan.

On-Road Heavy-Duty Vehicle Emission Inspection and Maintenance Programs 53



8 000l I81|4eS pue 696|

S9 008 v/.61-0L61

14 00% 6L61-G/61

€ 00€ £861—0861

A 0ce L661—8861

L 00¢ 1918 pue 8661

awnjoA Aq (%) 0D swn|oA Aq (wdd) HH Jes) |9poN

S3|21YaA >>me pa||en4-auljoser) 1ss| 9|P| _waQW|O>>._| 9y1 10} spiepuelg UoIssilug WnNWIXeN soueiu

SpIM-82UIA0I

laniem £002Z Y24eN
1500 Jredal o 2IpolIa olpoliay ur uibaq o 29genD
91el 193ew os|e sa1is palyi1ded | suwi| olydesbosb
ssed e saiinbai 98] uondadsuiey 1e 1591 /P! s,wetboid AQ
Jajsueny diysisumQ paads-omi ADQH | Y1im sspIoulod pue
Jeah | o1es 1eyieW SI 90 6661 ||B} Ul ueBaq
[elusp uonensibay [opow ajp1yan Aq So1ls pazijesiusdsp weiboisd ADQH
DIpolIed |[eNuUUY D1pOLIe4 e $10310BJjuoD
1dwexs «MO|aq Jsp|o Aqg 1se1 axows spim-aduirold
1eak sieak |spowl| a|ge1 99s 0D 'DH| PUB 0661 10} %SG 99} 1581 ON AQQH :2ipousd welboid AQQH
Jed sauly Jo Jequinu saiyrisare]| ‘pouad sinuiw-|
01 1wi| OU ‘panssi Aue ur spuodes g Jomau | uonos|es wopuey | 1581 axows AQAH | 6661 ||} Ul uebaq
Saul4 :epIspecy UMAD B% 00Gp<| suolssiwe S|qISIA|  PUB |66 10f %0Y -|pispeoy |opispecy weiboid AQaH ouBlIO
laniem Jeah jepow
1500 Jiedal o auibus £Aq
$9|21yaA 8oulnoud lep|o Ajuo sngQ@H 4oy
-jo-1no uonoipsun| puUe 0661 40} %SG 99} 1591 ON pug|ule|Al JOMOT
150y 0} uonesoN D' Ul 666l AeN |
Jamau SAAQH 158} S¥oWs uo uoijesado BIqUIN|OD
[elusp uonensibay | YMAD B3 0005< pue |66l 104 %0p | Bupjows Aqisip ‘opIspeoy | uebaq weiboid ysiig
SI9AI_M 8 peisal sjulodin) 1s9] sjulodin) 1s0) 1s9] 3 adA| snieig aduinold
juswadiojug S9DIYaA 9|p| paedsg 1s9] jowsg 3 po1d39jes weiboud
S9PIYSA
epeue) ul sweiboud |A/] uoissiwg AQH jo Adewwns |'g s|qeL

On-Road Heavy-Duty Vehicle Emission Inspection and Maintenance Programs

<



uol3oadsul
|ensia snid
€861 01 /61 ou SAQH 1B
1s81 9|p! auljoseb 0L 'SS 'ov sak sak 0000lL<| Bunessdo - puejAiel
€00¢ [un
0L 'SS 'ov sak sak 0008l<| Bunessdo - Sule
seale so)s
juswiulee 000 9L<| J010eAUO0D 3 -
deo |eny -uou ul |oselp paz
snid co/Le/elL [1un [eselip 00S98<| -[ehusdep -
1591 9|p! 0. 'SS 'ov seA| -uou oy sek sak sieah 7 auljose6|  Buneisado -
‘91000 0L> Jemsu pue
pue "q] 0058< 1g 10} sieak
"q1 000 01> |eselp Kiana pue 0g JUsWS2I04US
pue ‘q| 0058< -uou Joy 01 89 |enuue Javyons -
104 158} 8|p! 0. 'SS 'ov sak sak sak - SADQH 000 9z<| ©uneisdo -| ndnosUUOD)
sauibus aJoW Jo dulU
pab.eyooginy JO S199)} 4o} paz
10} %02 Apniso-yies - -|ediusdep -
[|B3S + saulbus S913UNOD BuUIlU |elusp
umo-6nT + pajesidse ul s1pouad spImalels uoiensibal -
a|p! peadsz| uoneis|addy soh K| Ajjednieu gG6e ou soh sok Jeak 00S/<| Bunessdo - opelJojo)
s199)} 4o} 193]} 40}
$J1010BJIUOD Bunsel-jjes
3|iqou - SADQH 40} dlpouad -
alow sieah 7 paz
s|p! poadsz 1o om Jo SAQQH 4o} -|edausdep -
sieah z Kiens SS ‘of seh| s199|} J0) S9A sak Jeak 0009<| Bunessdo - eluIOf|eD
%0%
-4 +000% ‘91000 0L<
%0E — o} pazi|esjusd -
3|p! + 1 0007—000C (funoo SeiuNod| - 200C Y21BeN [elusp
ouAp papeo| %02 | (Aaunoo ewid) edooLie|n) pa108|9s 1le1s 01 uonessibal -
sok -1 00020 sok SS Op sok sak| weiboud 10|14 Jeak 00S8<| Bunesado - euozuy
sjutodin) paisal 1s9] sjutodin) 1s9] 1s9] xSulodin) | 1s9] ;jows 9|IqoA apispeoy B SEE| Cqn adf] pue a)e1g
1s9] 9|p| ADAH J94y30 40 1s9] oulkg ajows 1s9] avows 19911 Jo/pue ‘fousnbaig ybisp\ | Juswediopuy
poadsg Buijjoy papeo popeo Y10 J1poliad 'snjeyg

L00Z Ul se1e1g payun ay ul sweiboud /] uoissiwg AQH jo Alewwng z°g a|qeL

55

On-Road Heavy-Duty Vehicle Emission Inspection and Maintenance Programs



SADQH |8 10}

sak sak Jeak Buneisdo - sexa|
suoljels
10}0BIIUOD
paljIed 1e -
200¢
sasnq 1o} G& Bunds uibaq
SS ‘'Op sak sak sak Jeak 0} weiboud -| pue|s| spoyy
¢00¢
ul JIe3s 0}
weiboud snq
sak uegJn osje
sak sak sak sieah z| 000 0l 03 dn| Bunessdo - oIyo
eale ONBIN
A AN Ul
uonoadsul
Kiojes
[enuue yum paz
paUIqWOoD -|esiusdap -
ou 0/ 'SS ‘or sak sak sak Jeak 00S8<| Bunessdo - IO\ MBN|
(uo.s) 1591 Jap|o pue
oW oe|q £861 %07
a|qIsIA - Spuodas Jamau pue |elusp
SAQQH SAIIND9SUOD 8861 %0¢ weiboud snq uonensibal -
[|e 1oy ||e1s + €< asn sasnq Ajuo|  |erJswiwiod paz
uoleI8[9Y aows an|q |osalp 10} -| epISpeO. JO) - osfe - -|esiusd8p -
Buijjoy 3|qIsin ou 0/ 'SS ‘or sak sak sak Jeak 000 8l<| Ouneisdo-| Assiar map
allysdwey
0. 'SS ‘ov sak ou sak 0000l<| Hunessdo - MaN
SAAAH
118 %0/ sak ou sak 0058<| Bunessdo - epensN
0661
O} 7861 %07
Jamau pue
1661 %0E
sasnq - pa1s9] 10U paz
SS ‘o 9Iqow yg6l-eid|  -Jennusdsp -
a|p! peadsyg syonuy - sak g soh sieak z 000 0lL<| Bunesado -| suesnyoesse|y
sjulodin) paisaL 1s9] sjulodin) 1S9 1s9] xSulodin)y | 31s9] jows 3|IqoA opispeoy =-K1ang Can adA| pue o1e1g
19| 9|p| ADAH Y30 10 1s9] oulkg ajows 1s9] vjows /991 Jo/pue ‘fouanbaig RUV[STETY ‘Juswadioyuy
peadsg Buijjoy papeo papeo] JEIT:Te) J1pouiad 'snje1g

On-Road Heavy-Duty Vehicle Emission Inspection and Maintenance Programs

56



18pjo pue /6| 104 Aoedo 90/ = 0/ 143P|0 pUe 0661 10} A1oedO %G5 = GG HamaU pue |6 104 Auoedo %0y = Op «

Ajuo sADaH
ovZINI ou sak sieak z 0000l>| Hunessdo - UISUODSIAA
uni
1030B1IU0D
EETRIVEN pazienused -
seale JusWUIaN0B |elusp
osew ul 1o} Jeak - uonensibal -
1591 9|p! 09 ‘ot sak sak sieak z 0058<| Buneisdo -| uoiBuUIysEAN
SADAH 404
sak sak sak sieak z 0000l>| Hunessdo - eluIBIIA
SS 'OF sak Bunesado - JUOULIBA
1dwexs sieak
pa1591-J|9s [opow @a1yy
SEETN }somau -
paiyy ale sasnq 1dwexe
oy} Ul %08 $213UNOD ale Jap|o |elusp
$21UN0D saiyy ul pue /94| - uonessibal -
OM} Ul %0/ sak sak JIEET 000 9lL<| Hunessdo - yein
sjuiodin) paisaL 1s9] sjuiodin) 1s9| 1s9] xSulodin)y | 31s9] jows 3|IqoA opispeoy ++Kiang Can adA| pue ajels
19| 9|p| ADAH Y30 10 1s9] oufqg ajows 1s9] vjows L99LI Jo/pue ‘Aousnbauy ybapy | ‘auswadiopug
peadsg Buijjoy papeo papeo] JEIT:Te) J1pouiad 'snjels

57

On-Road Heavy-Duty Vehicle Emission Inspection and Maintenance Programs



Table B.3 Information on HDV Emission I/M Programs in Other States in the
United States in 2001

State

Comments on HDV Emission I/M Programs

Delaware
District of Columbia

diesels not tested
1974 to 1993 gasoline up to 26 000 GVWR receive a BARD0 idle test

Georgia diesels not tested

Indiana pilot program was run for HDVs, current I/M is to 9000 Ib. only

Kentucky has I/M but weight limits listed

Louisiana gasoline vehicles only up to 10 000 Ib.

Michigan no I/M program

Missouri HDVs not referenced
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Appendix C Example Costs for Roadside HDV Test Teams

C.1 System Costs — Government- C.2 Costs — Smoke Test Equipment
Operated Roadside Inspections for Reinspection Facilities in

. . . Roadside Program
In general, since no fee is charged for a roadside test g

by a mobile team, the cost of inspections must bén British Columbia, participation as a reinspection
borne solely by the government administration. In dacility in the ACORP program is voluntary. The
recently published report, the Government of Britishpotential reinspection facility owners were told, prior
Columbia estimated the startup and annuato program implementation, that an investment of
administrative costs for its roadside inspections, théetween $10,000 and $20,000 would be required for
AirCare On-Road Program (ACORP), which the opacity meter and associated equipment required
comprises two roadside inspection teams. Théo perform the SAE J1667 smoke emissions test
estimated costs are shown in Tables C.1 and C.@ewhook and Gourley 2000).

(Newhook and Gourley 2000).

Table C.1 AirCare Roadside Test Program Startup Costs

Startup Costs
($Canadian 2000)

Systems development $30,000
Vehicles (two used vans) $27,000
Opacity meters and accessories $35,000
Vehicle modifications
Racks, shelves, lighting, markings, etc. $8,000
Inspection tools and equipment $9,000
Safety inspection equipment $1,500
PCs and telecommunications $16,000
Project development staff costs $183,000
Qualified inspection facilities consultation, certification $2,500
Miscellaneous $7,000
Total Startup Costs $319,000
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Table C.2 AirCare Roadside Test Program Annual Program Administrative Costs

Administrative Costs
($Canadian 2000)
Salaries and benefits (five full-time staff) $245,000
Vehicle fuel, maintenance, insurance, etc. $13,000
General office supplies $3,000
Communications $24,000
Qualified inspection facilities maintenance $7,500
Outreach to industry and public $45,000
Program evaluation and reporting $60,000
Miscellaneous $4,500
Startup cost repayment (amortized over five years) $64,000
Total Annual Costs $466,000
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Appendix D Repair Cost Estimates

While HDV repair costs will vary for each type of The data suggest quite clearly that adjustment of the
repair and by region across Canada, Table D.air fuel ratio/air fuel controller (AFR/AFC) control
provides an example of some of the average repagn the injector pump is the most common type of
costs recently reported for ACORP, the HDV repair, appearing in 35 of 58 cases. While the average
emission I/M program in British Columbia, for 2000. cost of repairs is reported at $345, almost half of the
repairs, 27 cases in all, were performed for less than
$100. In a few other cases, crankcase flushes were
performed as well as the AFC adjustment. This
immediately increased the cost to more than $300.

Table D.1 AirCare HDV I/M Repair Cost Data (Newhook and Gourley 2000)

Type of Repair Number of Instances Indicated Typical Cost ($ Canadian 2000)
Adjust AFR/AFC 35 $31-%$61
Adjust injector pump 6 $265-$500
Injector pump parts 6 $1,000
Adjust fuel delay 8 $150
Fuel delay parts 7 $650
Repair injectors 3 $62-$100
Injector parts 2 $75-$300
Adjust valves 3 $62-$124
Adjust rack 1 $124
Turbo/blower 1 $1,000
Cooling system 1 $50
Crankcase flush 9 $250
Cylinder head overhaul 1 $4,500
Engine overhaul 2 $11,000
Alir filter 1 $97
Other 3 $50
Average Cost $821
Average Cost

(Excluding Major Overhauls) $345
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Appendix E References for Emissions Test Procedures and
Equipment Specifications

In the event of a discrepancy between theg.2 Two-Speed Idle Emissions Test
documents referenced below and this Code, the Procedures

recommendations in the Code take precedence over ) o )
those documents. Where a two-speed idle emissions test is to be used,

the procedures and cutpoints employed in the Ontario
HDV emission I/M program are recommended.
The two-speed idle test procedures are available
The smoke emissions opacity test procedures for ug