=8 2780. Applicability and Purpose.

These procedures apply to LSI retrofit emissionti@dsystems, which, through the use
of sound principles of science and engineeringtrobemissions of hydrocarbons (HC)
and oxides of nitrogen (NOx) from off-road largedpignition (LSI) engines. These
systems may include but are not limited to, cloeegh fuel control systems, fuel
injection systems, and three-way catalysts. Theseepures are not applicable to retrofit
strategies that employ or make use of fuel additive

The use of LSI retrofit emission control systemsfiezl in accordance with this article
may be a means of complying with other state boagdlations applicable to the use of
LSI engines, to the extent provided for in thogutations.

=8 2781. Definitions.

(a) The definitions in Section 1900(b), Chapteritle 13 of the California Code of
Regulations are incorporated by reference herdin.féllowing definitions shall govern
the provisions of this chapter:

(1) "Applicant” means the entity that has applieddr has been granted verification
under this Procedure

(2) "Average" means the arithmetic mean.

(3) "Baseline" means: (i) for uncontrolled engintbg emission levels from the engine as
tested without the LSI retrofit emission contros®m implemented using the test cycle
specified in this verification procedure; and {@J certified engines, the emission
standards to which the engine was certified.

(4) "Certified engine" means an engine manufacturesbmpliance with ARB or EPA
emission standards.

(5) "Durability" means the ability of the applicanLSlI retrofit emission control system
to maintain a level of emissions at or below itafiGation emission level and maintain
its physical integrity over the durability periosisecified in these regulations. The
minimum durability demonstration periods contaitedein are not necessarily meant to
represent the entire useful life of the LSI retrefnission control system in actual
service.

(6) "Emergency Engine Repair" means repair conduateside of normal scheduled
maintenance that is required for the safe operatighe equipment.

(7) "Emission Control Group" means a set of LSlieag and applications determined by
parameters that affect the performance of a pdatidiSI retrofit emission control

system. The exact parameters depend on the ndttire bSI retrofit emission control
system and may include, but are not limited toghas or certification levels of engine
emissions, combustion cycle, displacement, aspirahorsepower rating, duty cycle,
exhaust temperature profile, and fuel composithamapplicant could specify an



emission control group to be comprised of engines fseveral different engine families,
applications and equipment manufacturers. Verificabf an LSI retrofit emission

control system and the extension of existing veatfons is done on the basis of emission
control groups.

(8) "Executive Officer" means the Executive Officéithe Air Resources Board or the
Executive Officer's designee.

(9) "Executive Order" means the document signethbyExecutive Officer that specifies
the verification level or percentage reduction iL&l retrofit emission control system
for an emission control group and includes any eef@ble conditions and requirements
necessary to support the designated verification.

(10) "Hot Start" means the start of an engine wifour hours after the engine is last
turned off.

(11) "LSI retrofit emission control system" meamy @evice or system employed with
an in-use off-road LSI-engine vehicle or piece @iiipment that is intended to reduce
emissions. Examples of LSI retrofit emission cohngystems include, but are not limited
to, closed-loop fuel control system, fuel injectgystem, three-way catalysts, and
combinations of the above.

(12) "LSI Retrofit Emission Control Group Name."eSgection 2786(c)(2).

(13) "Off-Road Large Spark-Ignition Engine" or "LEhgine" means any spark ignition
engine that produces a gross power of greateritidiowatts (25 horsepower) or is
designed (e.g., through fueling, engine calibratjomalve timing, engine speed
modifications, etc.) to produce greater than 19 (&6 hp), and is used in an off-road
vehicle or equipment that is not excluded belovanfengine family has models at or
below 19 kW (25 hp) and models above 19 kW (25 aply the models above 19 kW

(25 hp) would be considered LSI engines. A spaniign engine's operating
characteristics are significantly similar to thedhetical Otto combustion cycle with the
engine's primary means of controlling power outpeinhg to limit the amount of air and
fuel that is throttled into the combustion chamdiethe engine. LSI engines are designed
for powering equipment applications including, bat limited to, forklift trucks,
sweepers, generators, and industrial equipmenotat miscellaneous applications.
Specifically excluded from this category are: ijgres operated on or in any device used
exclusively upon stationary rails or tracks; iigares used to propel marine vessels; iii)
internal combustion engines attached to a foundati@ location for at least 12 months;
iv) off-road recreational vehicles and snowmobibasg v) stationary or transportable gas
turbines for power generation.

(14) "Off-Road Vehicle" or "Off-Road Equipment” nmsaany non-stationary device,
powered by an internal combustion engine or matsed primarily off the highways to
propel, move, or draw persons or property including device propelled, moved, or
drawn exclusively by human power. Examples inclimle,are not limited to, marine



vessels, construction/farm equipment, industriai@gent, locomotives, small off-road
engines, off-road motorcycles, and off-highway eational vehicles.

(15) "Otto Cycle Engine" means a type of engindwiperating characteristics
significantly similar to the theoretical Otto condbion cycle. The primary means of
controlling power output in an Otto cycle enginéyslimiting the amount of air and fuel
that can enter the combustion chambers of the engiman example, gasoline-fueled
and LPG engines are Otto cycle engines.

(16) "Revoke" means to cancel the verificationugtaif an LSI retrofit emission control
system. If an LSI retrofit emission control systewerification status is revoked by the
Executive Officer, the applicant must immediatedase and desist selling the LSI
retrofit emission control system to end-users.

(17) "Verification" means that after the data suibeci has been thoroughly evaluated and
an engineering judgment has determined that arRle8bfit Emission Control System

for installation on in-use equipment will meet tleguirements of this procedure, an
Executive Order is issued. This ensures the emmissieductions achieved by the control
strategy are real and durable and production umitse field achieve reductions
consistent with the verification procedure.

=8 2782. Application Process.

(a) Overview. Before submitting a formal applicatior the verification of an LSI

retrofit emission control system for use with anission control group, the applicant
must submit a letter of intent with a proposedfieation plan to ARB (pursuant to
Section 2782(b)). To obtain verification, the apatit must conduct emissions reduction
testing (pursuant to Section 2783), a durabilityndastration with testing (pursuant to
Section 2784), and a field demonstration (purst@m&tection 2785), and must submit the
results along with comments and other informatmurguant to Sections 2786 and 2787)
in an application to the Executive Officer, in fioemat shown in Section 2782(d). If the
Executive Officer grants a verification of an L8tnofit emission control system, he or
she will issue an Executive Order to the applicdentifying the verified emission
reduction and any conditions that must be metHerliSI retrofit emission control

system to function properly. After the Executivei€dr grants verification of an LSI
retrofit emission control system, the applicant prsvide a warranty, conduct in-use
compliance testing of the system after having soligased a specified number of units,
and report the results to the Executive Officergpant to Section 2789). An LSI retrofit
emission control system that employs two or modévidual sub-systems or components
must be tested and submitted for evaluation asgstem.

(b) Proposed Verification Plan. Before formally sutting an application for the
verification of an LSI retrofit emission controlstgm, the applicant must submit a
proposed verification plan to ARB. The proposedfigation plan should outline the
applicant's plans for meeting the testing and otbguirements. The Executive Officer



shall use the information in the proposed plandip ldetermine the need for additional
analyses and the appropriateness of allowing @tiees to the prescribed requirements
and in determining whether the control strategiyesebn sound principles of science and
engineering. The proposed plan should includedheviing information:

(1) Identification of the contact persons, phonmbars, names and addresses of the
responsible party proposing to submit an applicatio

(2) Description of the LSI retrofit emission cortsystem and principles of operation. A
schematic depicting operation should be includeapgsopriate. It is the responsibility of
the applicant to demonstrate that the productseresound principles of science and
engineering to achieve emission reductions. Therg®n of the LSI retrofit emission
control system must include, at a minimum, thernmiation described in section 2782(d),
items 2 and 3.

(A) If, after reviewing the description of the L&dtrofit emission control system, the
Executive Officer determines that the applicantmatsmade a satisfactory demonstration
that its product relies on sound principles of sceeand engineering to achieve emissions
reductions, the Executive Officer shall notify gggplicant of the determination in

writing. The applicant may choose to withdraw frtre verification process or submit
additional materials and clarifications. The adufiil submittal must be received by the
Executive Officer no later than 60 days from theedz the notification letter or the
Executive Officer may suspend reviewing the progossification plan.

(B) If, after reviewing the additional submittahet Executive Officer determines that the
applicant has not yet made a satisfactory demdiwsirthat its product relies on sound
principles of science and engineering to achievisson reductions, the review shall be
suspended. If the Executive Officer has suspeneddwing the proposed verification
plan, it may only be reactivated at the discretbthe Executive Officer.

(C) If at any time, the Executive Officer has reasm doubt the scientific or engineering
soundness of a product, the Executive Officer neayire the applicant to submit
additional supporting materials and clarificatiowslater than 60 days from the date of
the notification letter. If the additional submitig not received by the Executive Officer
by the deadline established in the notificatioteletthe review of the proposed
verification plan may be suspended. In decidingtiwiieto suspend reviewing the
proposed verification plan the Executive Officetlneview submittals as provided in
subsection (B) above.

(3) Preliminary parameters for defining emissiontocol groups that are appropriate for
the LSI retrofit emission control system. The ExeauOfficer will work with the
applicant to determine appropriate emission comgrolip parameters.

(4) The applicant's plan for meeting the requiretmeh Sections 2783-2786. Existing
test data may be submitted for the Executive Ofoagonsideration. The proposed
verification plan must focus on verification of th8I retrofit emission control system for
use with a single emission control group.



(5) A brief statement that the applicant agregertwide a warranty pursuant to the
requirements of Section 2787.

(c) Executive Officer Review. After an applicanbsuits a proposed verification plan,
the Executive Officer shall determine whether thpli@ant has identified an appropriate
testing procedure to support an application foifieation and notify the applicant in
writing that it may submit an application for véc#tion. The Executive Officer may
suggest modifications to the proposed verificaptan to facilitate verification of the LSI
retrofit emission control system. All applicatiomsrrespondence, and reports must be
submitted to:

Air Resources Board 9528 Telstar Avenue El Mon#, 90731

(d) Application Format.The application for veriftean of an LSI retrofit emission control
system must follow the format shown below. If ateecasks for information that is not
applicable to the LSI retrofit emission control tgys, the applicant must indicate "not
applicable.” If the Executive Officer concurs witte applicant's judgment that a section

is not applicable, the Executive Officer may watiie requirement to provide the
information requested in that section.

1. Identification
1.1 Identification of applicant, manufacturer, gamdduct

1.2 Identification of contact names for engineemngechnical information of product or
system

1.3 Identification and description of the emissaamtrol group (see 2781(a)(7) and
2783(a))

1.4 Identification of level of verification beingsght

1.4.1 Emissions reduction claim

2. LSI Retrofit Emission Control System Information

2.1 General description of the LSI retrofit emissamntrol system
2.1.1 Discussion of principles of operation andeysdesign
2.1.2 Schematics depicting operation (as appragriat

2.2 Favorable operating conditions

2.3 Unfavorable operating conditions (e.g., inappeade duty cycle or application,
geographical limitations, etc.) and associated ¢gdns in performance



2.4 Fuel and lubrication oil requirements (e.gel &pecifications) and misfueling
considerations (see 2783(d)(2), 2784(c2), 2786{d)(a).

2.5 Identification of failure modes and associatedsequences

2.6 Discussion of potential safety issues (e.gk t# proper maintenance, unfavorable
operating conditions, etc.)

2.7 Installation requirements

2.8 Maintenance requirements

3. LSI Retrofit Emission Control System and Emiasi@ontrol Group Compatibility

3.1 Compatibility with the engine

3.1.1 Discussion on calibrations and design feattirat may vary from engine to engine
3.1.2 Effect on overall engine performance

3.1.3 Effect on fuel consumption

3.1.4 Engine oil consumption considerations

3.2 Compatibility with the equipment/application

3.2.1 Dependence of calibration and other desigtufes on application characteristics

3.2.2 Comparison of field data with operating ctiods of equipment applications
suitable for the LSI retrofit emission control gpou

4. Testing Information

4.1 Emission testing requirements

4.1.1 Test facility identification

4.1.2 Description of engine and equipment (makejehgear, engine family name, etc.)
4.1.3 Test procedure description (-pre-conditiorpagod, test cycle, etc.)

4.1.4 Test fuel and lubrication oil (see 2783(d)

4.1.5 Test results and comments electronically stiddnin comma-delimited columns in
spreadsheet or text files



4.2 Durability Demonstration requirements

4.2.1 Test facility identification

4.2.2 Description of field application (where applile)

4.2.3 Description of engine and equipment (makejehgear, engine family name, etc.)
4.2.4 Test procedure description (field or beneht tycle, etc.)

4.2.5 Test fuel and lubrication oil (see 2784(c))

4.2.6 Test results and comments electronically stidnin comma-delimited columns in
spreadsheet or text files

4.2.7 Summary of evaluative comments from thirdyptor in-field durability
demonstration (e.g., driver or fleet operator)

4.3 Field Demonstration requirements (where applea

4.3.1 Field application identification

4.3.2 Description of engine and equipment (makejehgear, engine family name, etc.)
4.3.3 Summary of evaluative comments on retrofhgatibility of the LSI retrofit
emission control system with the equipment fromdimarty (e.qg., driver or fleet
operator)

4.4 Alternative In-Use Compliance Test Proceduregf® applicable)

4.4.1 Description of the proposed alternative ia-test procedure

4.4.2 Description of test equipment, including mgasent accuracy and precision

4.4.3 Description of advantages and limitationthefproposed alternative in-use test
procedure

4.4.4 Description of the emission correlation @& groposed alternative in-use test
procedure with emission results from engine dynagetentest conducted for verification
of the LSI retrofit emission control system

4.4.5 Test results and comments

5. References



6. Appendices

6.1 Laboratory test report information (for alltgs

6.1.1 Actual laboratory test data

6.1.2 Quality assurance and quality control infarora

6.2 Third-party letters or questionnaires descghmfield performance
6.3 LSI retrofit emission control system label

6.4 Owner's manual (as described in Section 2786(e)

6.5 Other supporting documentation

(e) Within 30 days of receipt of the applicatidme Executive Officer shall notify the
applicant whether the application is complete.

(H Within 60 days after an application has beeanded complete, the Executive Officer
shall determine whether the LSI retrofit emissiontcol system merits verification and
shall classify it as shown in Table 1. The applicard the Executive Officer may
mutually agree to a longer time period for reachdrgdgcision, and the applicant may
submit additional supporting documentation befodeesion has been reached. The
Executive Officer shall notify the applicant of tecision in writing and specify the
classification level and the percentage reductrombsolute emissions and identify any
terms and conditions that are necessary to sufipokterification.

Table 1. LSI Engine Retrofit System Verificationvets

Percentage Reduction Absdiressions

Classification ~ (HC+NOX) (HC+NOXx)

LS| Level 10 > 25042 Not Applicable

LSI Level 2 > 750 3.0 g/bhp-Hp)

LSI Level 3aY > 85%* 0.5,1.0,1.5,2.0,2.5
g/bhp-hr

LSI Level 3b® Not Applicable 0.5,1.0,1.5,2.0
g/bhp-hr

Notes:

@) Applicable to uncontrolled engines only



@ The allowed verified emissions reduction is capae®5% regardless of actual
emission test values

® The allowed verified reduction for LS| Level 2dapped at 75% or 3.0 g/bhp-hr
regardless of actual emission test values

@ Verified in 5% increments, applicable to LS| Le@al classifications only
®) Applicable to emission-controlled engines only

(9) Extensions of an Existing Verification. If tapplicant has verified an LSI retrofit
emission control system with one emission controug and wishes to extend the
verification to include additional engines or equgnt into the existing emission control
group, or it wishes to include additional emissoamtrol groups, it may apply to do so
using the original test data, additional test dataineering justification and analysis, and
any other information deemed necessary by the ExecOfficer to address the
differences between the emission control groupadlyeverified and the additional
emission control group(s). Processing time perfotlsw sections (e) and (f) above.

(h) Design Modifications.If an applicant modifidgetdesign of an LSI retrofit emission
control system that has already been verified anger consideration for verification by
the Executive Officer, the modified version mustevaluated under this Procedure. The
applicant must provide a detailed description efdlesign modification along with an
explanation of how the modification will change thygeration and performance of the
LSI retrofit emission control system. To suppastdataims, the applicant must submit
additional test data, engineering justification andlysis, and any other information
deemed necessary by the Executive Officer to addhesdifferences between the
modified and original designs. An applicant mustéhevritten approval from the
Executive Officer prior to making any design mochfiions to an LSI retrofit emission
control system that has already been verified anger consideration for verification by
the Executive Officer. Processing time periodsdielsections (e) and (f) above.

(i) Treatment of Confidential Information.Informati submitted to the Executive Officer
by an applicant may be claimed as confidential, auah information shall be handled in
accordance with the procedures specified in TifleQalifornia Code of Regulations,
Sections 91000-91022. The Executive Officer mayswter such confidential
information in reaching a decision on a verificatepplication.

() The Executive Officer may lower the verificatitevel or revoke the verification
status of a verified LSI retrofit emission contsgktem later if there are serious errors,
omissions or inaccurate information in the appiaaftor verification or supporting
information which, if known at the time of verifitan, would have justified lowering the
verification level or denying the application.

=8 2783. Emissions Reduction Testing Requirements.



(a) Emission Control Group. The applicant must idgthe emission control group and
test the LSI retrofit emission control system opresentative engines from that emission
control group. The applicant must identify the &sgines, and equipment if applicable,
by providing the engine family name, if availabiegke, model, and model year. The
applicant must also describe equipment applicationghich the LSI retrofit emission
control system is intended to be used, by givirgngples of in-use equipment,
characterizing typical duty cycles, indicating dagl requirements, and/or providing
other application-related information.

(b) Engine Pre-conditioning.All testing should kefprmed with the test engine in a
proper state of maintenance. The applicant may-tyner rebuild the test engine prior to,
but not after, baseline testing, unless rebuildiregengine is a part of the requirements
for installation of the LSI retrofit emission coolisystem.

(c) LSI Retrofit System Pre-conditioning.The engomeequipment installed with an LSI
retrofit emission control system must be operatedforeak-in period of between 25 and
100 hours before emission testing.

(d) Test Fuel.

(1) The test fuel used shall be consistent withftle¢ specifications as outlined in the
"California Exhaust Emission Standards and Testé&tores for 2001 and Subsequent
Model Passenger Cars, Light-Duty Trucks, and MediDuoty Vehicles," as incorporated
by reference in section 1961(d). If the enginesdd using the U.S. EPA test fuel, as
outlined in 40 CFR Part 1065, the manufacturerlslehonstrate that the emission
results are consistent with these Test Procedures.

(2) During all engine tests, the engine shall emjlidricating oil consistent with the
engine manufacturer's specifications for that palér engine. These specifications shall
be recorded and declared in the verification apgibo.

(e) Test Cycle.

(1) Systems verified prior to 2007.Any LSI retragitission control system verified
before January 1, 2007 must be tested using thdystate test procedure (C2) set forth
in the, "California Exhaust Emission Standards @est Procedures for New 2001
through 2006 Off-Road Large Spark-Ignition Enginas'incorporated by reference in
section 2433(c), or the U.S. EPA transient testgdare as set forth in 40 CFR Part
1048, Subpart F, as adopted July 13, 2005. Foaroaif engines used in constant-speed
operation, the applicant must use the steady-statgrocedure (D2) set forth in the
"California Exhaust Emission Standards and Testé€ttores for New 2001 through 2006
Off-Road Large Spark-Ignition Engines" as incorpedaby reference in section 2433(c),
or the U.S. EPA transient test cycle as outlineddrCFR Part 1048, Subpart F, as
adopted July 13, 2005. The required test cycles@amamarized in Table 2, below.

Table 2. Test Cycles for Emissions Reduction Tgstin



LS| Retrofit

System Off-Road Off-Road
Verification (including (constant-speed
Test Type Date portable engines)  operation)

Steady-state test cycl2)(Gteady-state test
from ARB off-road cycle (D2) from
Engine Pre-2007  regulations or U.S. ARB off-road

EPA transient Regulations or
test cycle U.S. EPA transient
test cycle
Engine 2007 and  U.S. EPA transient test).S. EPA transient
later cycle test cycle

(2) Systems verified in 2007 or later.Any LSI réitremission control system verified on
or after January 1, 2007, must be tested usingt8e EPA transient test procedure as set
forth in 40 CFR Part 1048, Subpart F, as adoptedlB) 2005.

(f) Alternative Test Cycles and Methods.The appitaaay request the Executive Officer
to approve an alternative test cycle or methodaseof a required test cycle or method.
In reviewing this request, the Executive Officeryncansider all relevant information
including, but not limited to, the following:

(1) Similarity of characteristics to the speciftedt cycle or method and in-use duty
cycle.

(2) Body of existing test data generated usingatternative test cycle or method.

(3) Technological necessity.

(4) Technical ability to conduct the required test.

(g) Test runs to VerifyHC, NOx, and CO Emissiongsi®&ions. A minimum of three
hot-start tests for the test cycle selected fromlda, or an Executive Officer-approved
alternative test cycle, must be run for baselirgt @mntrol configurations.

(h) Results. For all valid emission tests usedufgpsrt emissions reduction claims, the
applicant must report emissions of total hydrocagy@xides of nitrogen, and carbon

monoxide in grams/brake horsepower-hour (g/bhp-hr).

(i) Incomplete and Aborted Tests.The applicant nesttify all incomplete and aborted
tests and explain why those tests were incompletdarted.

() Additional Analyses.The Executive Officer magquire the applicant to perform
additional analyses if there is reason to beliéat the use of an LSI retrofit emission



control system may result in the increase of taxicontaminants, or other harmful
compounds.

(2) In its determination, the Executive Officer n@nsider all relevant data, including
but not limited to the following:

(A) The addition of any substance to the fuel, ketair, or exhaust stream.

(B) Whether a catalytic reaction is known or reaguy suspected to increase toxic air
contaminants or 0zone precursors.

(C) Results from scientific literature.
(D) Field experience.
(E) Any additional data.

(2) The Executive Officer will determine appropeaést methods for additional analyses
in consultation with the applicant.

(k) Quality Control of Test Data.The applicant mpstvide information on the test
facility, test procedure, and equipment used iretiéssion testing, including evidence
establishing that the test equipment used meetspibefications and calibrations given
in 40 CFR Part 1065.

() Testing or inspection.The Executive Officer magth respect to any verified LSI
retrofit emission control system sold, leased, reffifor sale, or manufactured for sale in
California, order the applicant to make availaldetésting and/or inspection a
reasonable number of LSI retrofit emission congg@tems, and may direct that they be
delivered at the applicant's expense to the staedat the Haagen-Smit Laboratory,
9528 Telstar Avenue, El Monte, California or whepecified by the Executive Officer.
The Executive Officer may also, with respect to aasified LSI retrofit emission control
system being sold, leased, offered for sale, oruigatured for sale in California, have an
applicant test and/or inspect a reasonable nunfherits at the applicant or
manufacturer's facility or at any test laboratongler the supervision of the Executive
Officer.

=8 2784. Durability Demonstration Requirements.

(a) The applicant must demonstrate, to the satisfaof the Executive Officer, the
durability of the applicant's LSI retrofit emissioantrol system through an actual field or
laboratory-based demonstration test. If the apptichooses a laboratory-based
durability demonstration, an additional field deratvation will be required to
demonstrate in-field compatibility (pursuant to 8@t 2785). If the applicant has
demonstrated the durability of the identical systera prior verification or OEM
certification, or has demonstrated durability thgbdield experience, the applicant may
request that the Executive Officer accept the previdemonstration in fulfillment of this



requirement. In evaluating such a request, the ke Officer may consider all relevant
information including, but not limited to, the sianity of baseline emissions and
application duty cycles, the relationship betwdendmission control group or engine
family(ies) used in previous testing and the curegmission control group, the number of
engines tested, evidence of successful operatiduser acceptance, and published
reports.

(b) Engine Selection.Subject to the approval offRecutive Officer, the applicant may
choose the engine to be used in the durability cestnation. The engine must be
representative of the engines in the emission abgtoup for which verification is
sought. The selected engine need not be the sathe angine used for the emission
testing (pursuant to Section 2783), but if the ejapit does use the same engine, the
emission testing results may also be used foré¢he-our durability tests.

(c) Test Fuel.

(1) The test fuel used shall be consistent withftleé specifications as outlined in the
"California Exhaust Emission Standards and Testéttores for 2001 and Subsequent
Model Passenger Cars, Light-Duty Trucks, and MediDuity Vehicles," as incorporated
by reference in section 1961(d). If the enginesdd using the U.S. EPA test fuel, as
outlined in 40 CFR Part 1065, the manufacturerl sfehonstrate that the emission
results are consistent with ARB Test Proceduresil¥&cturers can use "commercially
available fuels" to accumulate service hours bussion testing must be conducted
using test fuel as specified in this section.

(2) During all engine tests, the engine shall emjldricating oil consistent with the
engine manufacturer's specifications for that palér engine. These specifications shall
be recorded and declared in the verification apgbo.

(d) Service Accumulation.The durability demonstratconsists of an extended service
accumulation period in which the LSI retrofit enisscontrol system is used in the field
or in a laboratory, with emissions reduction tegtiefore and after the service
accumulation. Service accumulation begins aftefitikemission test and concludes
before the final emission test. The pre-conditigmeriod required in Section 2783 (c)
cannot be used to meet the service accumulatianresgents.

(2) Minimum Durability Demonstration Periods. Thenrmum durability demonstration
period is 1,000 hours if it can be correlated andestrated to be equivalent to 2,500
hours in-use. The applicant must provide to thechttee Officer sufficient written
documentation to justify the request for the minimdurability demonstration period.
The applicant may propose a sampling scheme thdd @ used to support an
accelerated durability schedule for approval byERecutive Officer. The sampling
scheme may include, but is not limited to, loggamdy significant changes in a
parameter, averages, or changes above some thiestoe. Data must be submitted
electronically in columns as a text file or anotfeemat approved by the Executive
Officer.



(2) Fuel for Durability Demonstrations. The fuebdsduring durability demonstrations
should be equivalent to the test fuel, or a fue¢hwroperties less favorable to the
durability of the retrofit emission control systeDurability demonstrations may, at the
applicant's option and with the Executive Officapgproval, include intentional use of
out-of-specification fuels so that data on the @fef using out-of-specification fuels
may be obtained.

(e) Test Cycle.Testing requirements are summaiizd@ble 3. Note that the same

cycle(s) must be used for both the initial (zerafy@nd final (2,500 hour) tests as
defined in Section 2783(e).

Table 3. Emission Tests Required for Durability [e&strations

Zero-Hour Téstior durability

LSI Retrofit demonstratid)p00-Hour Test

System (after commletof 100% of the

Verification Test durability demsiration or the
Application Date Type minimum durdyildemonstration)
Off-Road Steady-stat tycle from ARB
and portable Pre-2007  Engine off-road retjuia or U.S. EPA
engines transient tysle or an alternative

cycle

Off-Road 2007 and Engine U.S. EPA transtest cycle or an
and portable later alternativeleyc

engines

() Test Run.The number of tests to be conducteataordance with the required test
cycle shown in Table 3 is described below.

(1) The LSI retrofit emission control system mustergo one set of emission tests: (3
hot starts each for baseline and with the retesfitssion control system) at the beginning
(zero hour) and one set of emission tests (3 laotssfor baseline and with the emission
control system) after completion of the durabitigmonstration (2,500 hours) or the
minimum durability demonstration period (1,000 r®)uif there are substantial test data
from previous field studies or field demonstratioagplicants may request that the
Executive Officer consider these in place of thBahemission tests.

(2) As an alternative to testing a single unit befand after the service accumulation
period, the applicant may request that the Exeeu@ifficer consider the testing of two
identical units, one that has been pre-conditicaretianother that has completed the
service accumulation period. In reviewing the resguthe Executive Officer may
consider all relevant information, including, bwit fimited to, the following:



(A) The effect of the LSI retrofit emission contsylstem on engine operation over time.
Strategies that cause changes in engine operagdikely not to qualify for this testing
option.

(B) The quality of the evidence the applicant ceovigle to support that the two units are
identical.

(C) Previous experience with similar or relatechterdogies.

(g) Maintenance During Durability Demonstration.cEpt for emergency engine repair,
only scheduled maintenance on the engine and t®fiteemission control system may
be performed during the durability demonstratidmdrmal maintenance includes
replacement of any component of the engine emisiatrol system, the time (years or
hours) between component change must be reportadhve results of the
demonstration. If emergency repair was conductedmengine equipped with the LSI
retrofit emission control system within the durépilemonstration period, the applicant
must, within 30 days of the repair, report to thxe&utive Officer on what repair was
performed and what components were involved, aodige an explanation on the
possible cause(s) for the engine's and/or LSIfiegmission control system's
malfunction. Based on the information provided g &pplicant, the Executive Officer
will decide whether to allow that engine to con@rto be used in the durability
demonstration program, or to start anew the dutgloiemonstration period.

(h) Performance Requirements.The LSI retrofit emissontrol system must meet the
following requirements throughout the durabilityndenstration period:

If the applicant claims a percent emissions reduagtihe percent emissions reduction
must meet or exceed the minimum percent emissemhgction associated with the LSI
Level for which the applicant is seeking verificati

If the applicant claims a reduced emission leved, reduced emission level must not
exceed the emission level associated with the leveLfor which the applicant is
seeking verification.

The LSI retrofit emission control system must maiimits physical integrity. Its physical
structure and all of its components not specif@dégular replacement during the
durability demonstration period must remain intaad fully functional.

The LSI retrofit emission control system must naige any damage to the engine,
vehicle, or equipment.

Except for emergency engine repair, no maintenahtiee LSI retrofit emission control
system beyond that specified in its owner's manuabe allowed without prior
Executive Officer approval.

(i) Failure During the Durability Demonstration Ret.If the LSI retrofit emission



control system fails to maintain its initial veall percent emissions reduction or absolute
emissions for any reason, the Executive Officer ai@yngrade the system to the
verification level that corresponds to the lowesfjichded performance observed in the
durability demonstration period. If the LSI rettagimission control system fails to
maintain the emissions reduction performance putsioaSections 2784(h)(1) and
2784(h)(2), as demonstrated during the emissidmptesuant to Section 2783, during the
durability period, the LSI retrofit emission coriteystem will not be verified. If the LSI
retrofit emission control system fails in the caud§ the durability demonstration period,
the applicant must submit a report explaining tineumstances of the failure within 90
days of the failure. The Executive Officer may thas appropriate, determine whether to
deny verification or allow the applicant to corrédut failed LSI retrofit emission control
system and either continue the durability demotistraor begin a new durability
demonstration.

=8 2785. Field Demonstration Requirements.

(a) Compatibility. The applicant must demonstratepatibility of its LSI retrofit

emission control system in the field with at leasé piece of equipment belonging to the
emission control group for which it seeks verifioat Note that if the durability
demonstration selected by the applicant is in-figlthay be used to satisfy the field
demonstration requirement for that emission corgroup. An applicant that elected to
demonstrate durability in-field must still complytivthe reporting requirements as
specified in 2785(c).

(1) Compatibility is determined by the ExecutivefiGdr based on the third-party
statement (see section 2785(c)) and any othersdétaitted. An LSI retrofit emission
control system is compatible with the chosen apgib if it:

(A) Does not cause damage to the engine or engatieimetion;

(B) Does not hinder or detract from the vehiclequipment's ability to perform its
normal functions; and

(C) Is physically intact and well mounted with ngrs of leakage or other visibly
detectable problems.

(2) To determine whether separate field demonstratare required when applying to
extend additional engine or equipment in an exgséimission control group or when
applying to verify additional emission control gpsy the Executive Officer may consider
all relevant information, including, but not limite¢o existing field experience and
engineering justification and analysis.

(b) Test Period. A piece of equipment must be dpdraith the LSI retrofit emission
control system installed for a minimum period 002urs.

(c) Reporting Requirements.The applicant must gi®wa written statement from a third
party approved by the Executive Officer, such asaWwner or operator of the equipment



used in the field demonstration. The written staetmust be provided at the end of the
test period and must describe the following aspeictise field demonstration: overall
performance of the test application and the LSbfgtemission control system,
maintenance performed, problems encountered, andther relevant information. The
results of a visual inspection conducted by thedtparty at the end of the demonstration
period must also be described. The descriptionldimamment on whether the LSI
retrofit emission control system is physically cttessecurely mounted, or leaking any
fluids, and should include any other evaluativeepbations.

(d) Failure During the Field Demonstration. The lk&trofit emission control system will
be deemed to fail the field demonstration requinetsé it could not comply with the
criteria specified in Section 2785(a)(1) during test period. If the LSI retrofit emission
control system fails in the course of the field dastration, the applicant must notify
ARB within 15 days of the failure, and submit aggexplaining the circumstances of
the failure within 90 days of the failure. The Exgee Officer may then determine
whether to deny verification or allow the applicamtorrect the failed LSI retrofit
emission control system and either continue thd iemonstration or begin a new field
demonstration.

=8 2786. Other Requirements.

(a) Fuel and Oil Requirements. The applicant mpstiy the fuel and lubricating oil
requirements necessary for proper functioning efLiI retrofit emission control system.
The applicant must also specify any consequenegsvii result from failure to comply
with these requirements, as well as methods faresvg any negative consequences.

(b) Maintenance Requirements. The applicant mesttity all normal maintenance
requirements for the LSI retrofit emission consgstem and specify the recommended
intervals for cleaning and/or replacing compone@tamponents to be replaced within
the defects warranty period must be included withdriginal LSI retrofit emission
control system package or provided free of changle customer at the appropriate
maintenance intervals. Any normal maintenance itérasthe applicant does not intend
to provide free of charge must be approved by thecktive Officer (the applicant is not
required to submit cost information for these.)

(c) System Labeling.

(1) The applicant must either affix legible andahle labels, or provide such labels to
the installer along with instructions on how todathem, on both the retrofit emission
control system and the engine on which the retesfitssion control system is installed,
except as noted in (3) below. The required labelstrndentify the name, address, and
phone number of the manufacturer, the LSI retesfiission control group name (defined
in (2) below), a unique serial number for the L&tofit emission control system and the
month and year of manufacture. The month and yeaaoufacture are not required on
the label if this information can be readily obtinfrom the applicant by reference to the
serial number. A scale drawing of a sample labedtrhe submitted with the verification



application. Unless an alternative is approvednayExecutive Officer, the label
information must be in the following format:

Name, Address, and Phone Number of ManufactureRe®ofit Emission Control
Group Name Product Serial Number ZZ-ZZ (Month amhiYof manufacture, e.g., 11-
05)

(2) LSI Retrofit Emission Control Group Name. Ea@i retrofit emission control
system shall be assigned a name defined as below:

CA/NIMMM/LL# #/NHP# #or NHL# #/APP/XXXXX

Where:

CA: Designates an LSI retrofit emission controlteys verified in California
V: Year of verification

MMM: Manufacturer code (assigned by the Executivic@r)

LL# #: Verified LSI Level (e.g., LL2 means the i&it system was verified to the "LSI
Level 2", LL3a means the retrofit system was vedfto "LSI Level 3a).

NHP# #: Verified HC + NOx reduction percent (elgH75 means HC + NOx reduction
of 75 percent).

NHL# #: Verified HC + NOx absolute emissions intgrf g/kw-hr, (e.g., NH4.0 means
verified HC + NOx emission level of 4.0 g/kW-hr).

APP: Verified application includes a combinationGff-road (OF), or Stationary (ST)
XXXXX: Five alphanumeric character code issuedhmy Executive Officer

(3) The applicant may request that the Executiic@fapprove an alternative label. In
reviewing this request, the Executive Officer mapsider all relevant information
including, but not limited to, the informationalrdent of an alternative label as proposed
by the applicant.

(d) Additional Information.The Executive Officer mmeequire the applicant to provide
additional information about the LSI retrofit em@s control system or its
implementation when such information is neededstess environmental impacts
associated with its use.

(e) Owner's Manual. The applicant must provide @yauf the LSI retrofit emission
control system owner's manual, which must clegrgcdy at least the following
information:



Warranty statement including the warranty periodravhich the applicant is liable for
any defects.

Installation procedure and maintenance requirenfentfie LSI retrofit emission control
system.

Fuel consumption improvement or penalty, if any.

Fuel requirements, if any.

Requirements for lubrication oil quality and maximiubrication oil consumption rate
Contact information for replacement components@edning agents.

Maintenance Requirements

() Noise Level Control.Applicants must ensure ttet LS| retrofit emission control
system complies with all applicable local governimequirements for noise control.

(9) Limit on CO.In order for an LSI retrofit emissi control system to be verified, it
must comply with one of the following two limits &@0O:

(1) For an LSl retrofit emission control systemigaed to be installed in a certified
engine, the system must not increase the emiseic@® greater than the CO emission
standards for new, emission-certified, off-road E8gines adopted by the Air Resources
Board and in effect for the model year in which émgine certification was issued;

(2) For an LSI retrofit system designed to be ithestiain an engine that is not emission-
certified, the system must not cause the CO enmdsiel to exceed the greater of 37
g/bhp-hr or ten percent above the engine's bas€lihemission level as determined in
accordance with sections 2783 and 2784.

(h) Emission Sampling Ports.To facilitate in-figldd normal maintenance diagnostic
emission measurements, the applicant may choaestgn the LSI retrofit emission
control system to have a minimum of two samplingpwhere emissions measurements
could be made. Guideline suggestions for the sagplort criteria are presented here:

(1) The sampling ports are to be designed to altlowneasurements of uncontrolled,
engine-out emissions and controlled, tailpipe eloiss

(2) The sampling ports are to be 1/4 inch NPT balfplings, either welded to the
exhaust system, or manufactured into the retrafission control device where possible;

(3) The sampling port to be used for measuring aotroled, engine-out emissions is to
be located in a straight section of the exhaust pstream from the retrofit emission
control device, after the turbocharger, if so epagh with a minimum of one to two pipe



diameters from any elbows upstream of the samlorg It is acceptable to locate the
sampling port adjacent to the oxygen sensor thaepdd, if so equipped;

(4) The sampling port to be used for measuringrotiet, tailpipe emissions is to be
placed on the muffler body, after the catalyssafequipped, or if in the exhaust pipe,
should be located a minimum distance of 10 incha® the tailpipe opening, if feasible,
otherwise, it should be located as far as possibia the tailpipe opening;

(5) The locations of the sampling ports are to ésighed to be accessible to test
personnel without removing major engine or equipheemponents, such as the forklift
counterweight, for example;

(6) The sampling ports are to be equipped withatieel plugs.

(7) If the sampling ports are designed to be ifedaby the retrofit system installer, the
applicant must provide all necessary parts and tammnstructions for proper
installation;

=§ 2787. Warranty Requirements.

(2)(1) Product Warranty.

(A) The applicant must provide a warranty to alln@ns, for ownership within the
warranty period, and lessees, for lease contrabimthe warranty period, that its
verified LSI retrofit emission control system igérfrom defects in design, materials,
workmanship, or operation of the LS| retrofit enesscontrol system which cause the
LSI retrofit emission control system to fail to ¢orm to at least 90 percent of the its
verified level for the minimum warranty period of8ars or 2,500 hours, whichever
occurs first, provided the operation of and cownditi of use for the equipment, engine,
and LSI retrofit emission control system confornthithe operation and conditions
specified in the ARB's Executive Order and thatehgine or equipment belongs to the
emission control group as specified in the ARB'sdtiive Order for that LSI retrofit
emission control system.

(B) In the absence of a device to measure howse@fthe LSI retrofit emission control
system must be warranted for a period of threesydfa device to measure hours is
used, the engine must be warranted for 3 years©s00zhours, whichever occurs first.
The warranty must cover the full repair or replaeabtost of the LSI retrofit emission
control system, including parts and labor.

(C) The warranty must also cover the full repairegplacement cost of returning the
engine components to the condition they were iarga the failure, including parts and
labor, for damage to the engine proximately cadsethe verified LSI retrofit emission
control system. Repair or replacement of any waedgpart, including the engine, must
be performed at no charge to the equipment or enmimer. This includes only those



relevant diagnostic expenses if a warranty claival&l. The applicant may, at its option,
instead pay the fair market value of the enginergo the time the failure occurs.

(D) The repair or replacement of any warranted, ahterwise eligible for warranty
coverage, may be excluded from such warranty iL®lkeretrofit emission control system
or engine has been abused, neglected, or impropeilytained, and such abuse, neglect,
or improper maintenance was the direct cause ofi¢lee for the repair or replacement of
the part.

(E) Failure of the equipment or engine owner taueascheduled maintenance or to keep
maintenance records for the equipment, engineSbretrofit emission control system
may, but shall not per se, be grounds for disalhgwa warranty claim.

(2) Installation Warranty

(A) A person or company that installs a verified k&rofit emission control system
must warrant that the installation is free fromes#$ in workmanship or materials which
cause the LSI retrofit emission control systemaibtb conform to at least 90 percent of
its verified level for the minimum warranty periofl3 years or 2,500 hours, whichever
occurs first, except as noted in 2787(a)(1)(Btherother requirements as specified in
sections 2786(c) and (e).

(B) The extent of the warranty coverage providednsyallers must be the same as the
warranty provided by the applicant as establishexlbsection (a)(1) and the same
exclusions must apply.

(b)(1) Product Warranty Statement.The applicanttriuraish a copy of the following
statement in the owner's manual. The applicantimayde descriptions of
circumstances that may result in a denial of wayraaverage, but these descriptions
shall not otherwise limit warranty coverage in avgy.

YOUR PRODUCT WARRANTY RIGHTS AND OBLIGATIONS

(Applicant's name) must warrant the LSI retrofiti@sion control system in the
equipment for which it is sold or leased to be freen defects in design, materials,
workmanship, or operation of the LS| retrofit enesscontrol system which cause the
LSI retrofit emission control system to fail to ¢orm to the emission control
performance level it was verified to, or to theurgments in the California Code of
Regulations, Title 13, Chapter 9, Article 8, Sexsi@780 to 2786, and 2789, for 3 years
or 2,500 hours, whichever occurs first, pursuargdction 2787(a)(1), provided there has
been no abuse, neglect, or improper maintenangeuwfLSI retrofit emission control
system, engine or equipment, as specified in theeow manuals. Where a warrantable
condition exists, this warranty also covers themmfrom damage caused by the LSI
retrofit emission control system, subject to theeaxclusions for abuse, neglect or
improper maintenance. Please review your ownerfsualdor other warranty
information. Your LSI retrofit emission control $gsm may include a core part (e.qg.,



three-way catalyst, carburetor, mixer or regulaésrvell as hoses, connectors, and other
emission-related assemblies. Where a warrantallditian exists, (applicant's name)

will repair or replace your LSI retrofit emissioardrol system at no cost to you

including diagnosis, parts, and labor.

WARRANTY COVERAGE:

For a (engine size) engine used in a(n) (type pfiegtion) application, the warranty
period will be 3 years or 2,500 hours of operatiwhichever occurs first. If any
emission-related part of your LSI retrofit emissmomtrol system is defective in design,
materials, workmanship, or operation of the LSiaft emission control system thus
causing the LSI retrofit emission control systenfaibto conform to the emission control
performance level it was verified to, or to theurgments in the California Code of
Regulations, Title 13, Chapter 9, Article 8, Senti@780 to 2786, and 2789, within the
warranty period, as defined above. (Applicant's @gawill repair or replace the LSI
retrofit emission control system, including pantsidabor.

In addition, (applicant's name) will replace oraipghe engine components to the
condition they were in prior to the failure, incing parts and labor, for damage to the
engine proximately caused by the verified LSI rétremission control system. This also
includes those relevant diagnostic expenses inake in which a warranty claim is valid.
(Applicant 's name) may, at its option, instead thegyfair market value of the engine
prior to the time the failure occurs.

OWNER'S WARRANTY RESPONSIBILITY

As the (engine, equipment) owner, you are resptafib performing the required
maintenance described in your owner's manual. (8@pl's name) recommends that you
retain all maintenance records and receipts fonteaance expenses for your engine or
equipment, and LSI retrofit emission control systéfiigou do not keep your receipts or
fail to perform all scheduled maintenance, (appifsaname) may have grounds to deny
warranty coverage. You are responsible for presgntour equipment or engine, and LSI
retrofit emission control system to (applicant'sneq or a (applicant's name) dealer as
soon as a problem is detected. The warranty repaeplacement should be completed in
a reasonable amount of time, not to exceed 30 dlagseplacement is needed, this may
be extended to 90 days should a replacement ratdikable, but must be performed as
soon as a replacement becomes available.

If you have questions regarding your warranty sgimd responsibilities, you should
contact (Insert chosen applicant's contact) at@8&-xxxx or the California Air
Resources Board at 9528 Telstar Avenue, EIl Mome9C731, or (800) 363-7664, or
electronic mail: helpline@arb.ca.gov.

(b)(2) Installation Warranty Statement.The instatfeist furnish the owner with a copy
of the following statement.



YOUR INSTALLATION WARRANTY RIGHTS AND OBLIGATIONS

(Installer's name) must warrant that the installatf an LSI retrofit emission control
system is free from defects in workmanship or niaewhich cause the LSI retrofit
emission control system to fail to conform to tin@igsion control performance level it
was verified to, or to the requirements in the foatia Code of Regulations, Title 13,
Sections 2781 to 2786 and 2789. The warranty pemabthe extent of the warranty
coverage provided by (installer's name) must bestimee as the warranty provided by the
product manufacturer, and the same exclusions apysy.

OWNER'S WARRANTY RESPONSIBILITY

As the engine or equipment owner, you are resptnib presenting your engine or
equipment and LSI retrofit emission control systenlinstaller's name) as soon as a
problem with the installation is detected.

If you have questions regarding your warranty sgimd responsibilities, you should
contact (Insert chosen installer's contact) at Q-8-xxxx or the California Air
Resources Board at 9528 Telstar Avenue, EI Mome9C731, or (800) 363-7664, or
electronic mail: helpline@arb.ca.gov.

(c)(1) Annual Warranty Report.The applicant mudimsiit a warranty report to the
Executive Officer by February 1 of each calendary@&he warranty report must include
the following information:

(A) Annual and cumulative sales, and annual andutative leases of equipment
installed with LSI retrofit emission control systeafCalifornia only).

(B) Annual and cumulative production of LSI rett@mission control systems
(California only).

(C) Annual summary of warranty claims (Californiay). The summary must include:

i. A description of the nature of the claims andhedf warranty replacements or repairs.
The applicant must categorize warranty claims &mhel S| retrofit emission control
system group by the component(s) part number(&aceg or repaired.

ii. The number and percentage of LSI retrofit emis€ontrol systems of each model for
which a warranty replacement or repair was ideadifi

iii. A short description of the LSI retrofit emissi control system component that was
replaced or repaired under warranty and the mislylreason for its failure.

(E)(D) Date the warranty claims were filed and ¢éingine family and application the LSI
retrofit emission control systems were used witie Teason(s) for any instances in
which warranty service is not provided to end-usleas file warranty claims. The
applicant may also want to report instances whegeapplicant chose to honor warranty



claims even though the applicant has determinddhiae warranty claims were invalid
or that they were not required per Section 278hisfregulation.

(c)(2) Periodic Warranty Reports.

(A) The applicant must submit a warranty reportwit30 calendar days if there are
three or more warranty claims for the same compiooesame part number repaired or
replaced; or, if there are four or more total watyaclaims, or four percent of the
cumulative number of LSI retrofit systems subjectitese warranty provisions,
whichever is greater. The warranty report mustudelthe following information:

i. A description of the nature of the claims andha warranty replacements or repairs.
The applicant must categorize warranty claims &mhel_S1 retrofit emission control
group by the component(s) part number(s) replacedpaired.

ii. The number and percentage of LSI retrofit emissontrol systems of each model for
which a warranty replacement or repair was idesdifi

ii. A short description of the LSI retrofit emissi control system component that was
replaced or repaired under warranty and the mkalylreason for its failure.

iv. Date the warranty claims were filed and theieadgamily and application the LSI
retrofit emission control systems were used with.

v. The reason(s) for any instances in which wayraatvice is not provided to end-users
that file warranty claims. The applicant may alsaito report instances where the
applicant chose to honor warranty claims even thdbhg applicant has determined that
those warranty claims were invalid or that theyeveot required per Section 2787 of this
regulation.

(B) The applicant must comply with the requiremesgscified pursuant to Section
2787(c)(2)(A), above, for warranty claims submittedhe applicant after the reporting
dates of the periodic warranty report.

=8 2788. Determination of Emissions Reduction.

(a) Calculation of Emissions Reduction.The emissi@uuction verified for an LSI
retrofit emission control system is based on theraye of all valid test results, as
specified in Sections 2783(g) and 2784(f), beftiaséline) and after (control)
implementation of the LSI retrofit emission contsgktem. Test results from both the
emission testing and durability testing are toriuded. If the applicant chooses to
perform either the zero hour or the 2500- hour ldilitg baseline test, but not both, those
results must be used to calculate the reductioteradd in both the zero hour and 2500-
hour control tests.



(1) Percentage Reduction. The percentage reduictiangiven pair of baseline and
control test sets (where a "set" consists of all ¢gcle repetitions) is the difference
between the average baseline and average contisdiens divided by the average
baseline emissions, multiplied by 100 percent. a¥erage of all such reductions, as
shown in the equation below, is used in the vatian of an LSI retrofit emission
control system.

Percentage Reduction = 100 x <<sigma>> (basglige controlayc)/ baselinewg ]/
Number of control test sets

Where: <<sigma>> = sum over all control test setsebnesyc or controlayg = average
of emissions from all baseline or control test tejpas within a given set

(2) Absolute Emission Level. The absolute emissmel is the average control emission
level, as defined in the following equation:

Absolute Emission Level = <<sigma>> (contkok / Number of control test sets

(b) Categorization of the LSI Retrofit Emission @ohSystem. The Executive Officer
shall categorize an LSI retrofit emission contrggtem to reduce HC and NOx emissions
based on its verified emissions reductions. An ig®iofit emission control system that
reduces HC and NOx will be assigned its verifiectpntage reduction or verified
emissions reduction level, pursuant to section #y82

The Executive Officer may lower the verificatiovéd or revoke the verification status of
a verified LSI retrofit emission control group Iife applicant fails to observe the
requirements of Sections 2786 or 2787. The Exeeudifficer must allow the applicant
an opportunity to address the possible loweringewocation of the verification level in a
corrective report to the Executive Officer and Executive Officer may make this
determination based on all relevant information.

=8 2789. In-Use Compliance Requirements.

(a) Applicability. These in-use compliance requiests apply to all LSI retrofit emission
control systems for off-road applications. It is tlesponsibility of the applicant to
perform in-use compliance testing for each veriti&d retrofit emission control group.
Testing is required when 50 units within a given t&rofit emission group have been
sold or leased in the California market.

(b) Test Period.Applicants must obtain access tbtast LSI retrofit emission control
systems, as described below in (c), (d), and (e ahey have been operated between
1,500 and 2,000 hours or between 22 and 29 monttishever comes first.

(c) Selection of LSI Retrofit Emission Control Sasts for Testing.For each LSI retrofit
emission control group, the Executive Officer waléntify a representative sample of
engines or equipment equipped with LSI retrofit €&1on control systems for in-use



compliance testing. The engines or equipment wighselected LSI retrofit emission
control systems installed must have good maintemaswords and may receive a tune-up
or normal maintenance prior to testing. The applicaust obtain information from the
end users regarding the accumulated hours of ussgatenance records (to the extent
practicable), operating conditions and a descmiptibany unscheduled maintenance that
may affect the emission results. If the specifigfdrimation is not available for the engine
or equipment selected, the Executive Officer madgcsea different engine or equipment
for testing. Upon notification that an engine ouigenent has been selected, an applicant
would have 6 months to provide an in-use complidasgng proposal for approval by
the Executive Officer. Testing would begin when éimgines had accumulated sufficient
hours of service; testing must be completed witimia year of notification.

(d) Number of LSI Retrofit Emission Control Systetade Tested.The number of LSI
retrofit emission control systems an applicant niest will be determined as follows:

(2) A minimum of four LSI retrofit emission contrey/stems in each LSI retrofit
emission control group must be tested. For evestesy tested that does not reduce
emissions by at least 90 percent of the lower bainis initial verification level, two
more LSI retrofit emission control systems from slaene group must be obtained and
tested. The total number of systems tested sha#xueed ten per LSI retrofit emission
control group.

(2) At the discretion of the Executive Officer, éippants may begin by testing more than
the minimum of four LSI retrofit emission contrglssems. Applicants may concede
failure of an emission control system before testiniotal of ten LSI retrofit emission
control systems.

(e) In-use Compliance Emission Testing. Applicansthrmeasure emissions using one of
the following test procedures for in-use compliaeg@ssion testing:

(1) Laboratory Testing. Remove the selected enginéise retrofit emission control
systems for testing in a laboratory. Applicants triaow the testing procedure used for
initial emissions reduction verification as desedhbn Section 2783. For engines
originally verified to a percentage reduction, bb#seline and control tests are required;
for engines originally verified to an absolute esios, only control tests are required. In
addition, applicants must use the same test cydleds they used to verify the LSI

retrofit emission control system originally.

(2) Testing Installed Engines.Test the selectednesgvhile they remain installed in the
equipment. Applicants must follow the U.S. EPAdi¢ésting procedures as specified in
40 CFR part 1065, subpart J, as adopted July 15.Zhe accuracy and precision of the
measurement system used for in-use testing mudt least +/-5 percent or better. For
engines originally verified to a percentage reductboth baseline and control tests are
required; for engines originally verified to an esion level, only control tests are
required.



(3) Alternative In-Use Testing.The Executive Officeay approve an alternative to the
in-use testing described above, on a case-by-Gse. The proposed alternative must
use scientifically sound methodology and be desidoeaccurately determine whether
the LSI retrofit emission control system is in cdiapce with the requirements that are
specified in the verification Executive Order.Hetapplicant wants to use an alternative
in-use test procedure, the applicant should suttraiproposed alternative in-use test
procedure at the same time the applicant submetpithposed verification testing
procedure (pursuant to Section 2782(b) for LSlofétcontrol system verification. If the
applicant proposes an alternative test to determuuse emissions of the LSI retrofit
system, the applicant must provide data to showthigaemission test results from the
proposed alternative test are consistent with thisgon test results derived from engine
dynamometer test for the test cycle(s) that wad uséhe initial verification of the LSI
retrofit system.

(f) If an LSI retrofit emission control system faitatastrophically during the in-use
compliance testing, the applicant must provideraestigative report detailing the causes
of the failure to the Executive Officer within 9@y of the failure.

(9) The Executive Officer may, with respect to &8/ retrofit emission control system
sold, leased, offered for sale, or manufactured#&be in California, order the applicant to
make available for compliance testing and/or inspa@ reasonable number of LSI
retrofit emission control systems, and may dirbat the retrofit emission control
systems be delivered at the applicant's expengetstate board at the Haagen-Smit
Laboratory, 9528 Telstar Avenue, ElI Monte, Califarar where specified by the
Executive Officer. The Executive Officer may algath respect to any LSI retrofit
emission control system being sold, leased, offesedale, or manufactured for sale in
California, have an applicant compliance test anitgpect a reasonable number of units
at the applicant or manufacturer's facility or @y gest laboratory under the supervision
of the ARB Executive Officer.

(h) In-Use Compliance Report.The applicant muststln in-use compliance report to
the Executive Officer within three months of comig testing. The following

information must be reported for each of the mimmaf four LSI retrofit emission
control systems tested:

(1) Parties involved in conducting the in-use caampde tests.
(2) Quality control and quality assurance informoatfor the test equipment.
(3) LSI retrofit emission control group name andhofacture date.

(4) Equipment and type of engine (engine family eamake, model year, model,
displacement, etc.) the LSI retrofit emission cohslystem was applied to.

(5) Estimated hours the LSI retrofit emission cohstystem was in use.

(6) Results of all emission testing.



(7) Summary of all maintenance, adjustments, mealifons, and repairs performed on
the LSI retrofit emission control system.

(i) The Executive Officer may request the applidanperform additional in-use testing if
the warranty claims exceed the thresholds spedifiséction 2787(c)(2)(A) or based on
other relevant information. As noted in section 2(t$2)(A), if warranty claims exceed
the specified thresholds, the applicant must nokieyExecutive Officer and submit a
warranty report within 30 calendar days of thatetim

()) Conditions for Passing In-Use Compliance Teagtior an LS| retrofit emission
control system to pass in-use compliance testimgsson test results must indicate that
the retrofit system reduced emissions by at le@gtedcent of the lower bound of the
emissions reduction level to which the Executivedef originally verified it to. If the
first four LSI retrofit emission control systemstied within an LSI retrofit emission
control group meet this standard, the LSI retrefitission control group passes in-use
compliance testing. If any of the first four LStnefit emission control systems tested
within an LSI retrofit emission control group féd reduce emissions by at least 90
percent of the lower bound of the emissions redudgvel to which the Executive
Officer originally verified it to, and if more thaour units are tested, at least 70 percent
of all units tested must pass the 90 percent stdrfdathe LSI retrofit emission control
group to pass in-use compliance testing. For eaitddftest, for which the cause of
failure can be attributed to the product and noh#ntenance or other engine-related
problems, two additional units must be tested,oug total of ten units per LSI retrofit
emission control group.

(k) Failure of In-use Compliance Testing - Remedietion.If the LSI retrofit system
from an emission control group does not meet thremim requirements for in-use
compliance testing, the applicant must submit aexial report within 90 days after the
in-use compliance report is submitted. The remeaeabrt must include:

(1) Summary of the in-use compliance report.

(2) Detailed analysis of the failed LSI retrofit ssion control systems and possible
reasons for failure.

(3) Remedial measures to correct or replace faidetrofit emission control systems
as well as the rest of the in-use LSI retrofit exsiwis control systems.

() The Executive Officer may evaluate the remedgplort, annual warranty report, and
all other relevant information to determine if th®l retrofit emission control group
passes in-use compliance testing. The Executivieddffnay request more information
from the applicant. Based on this review, the ExgelOfficer may lower the
verification level or revoke the verification statof a verified LS| retrofit emission
control group. The Executive Officer may also lowres verification level or revoke the
verification status of a verified LSI retrofit ersien control group, if the applicant does
not conduct in-use compliance testing in accordavittethis section, or if the Executive



Officer conducts in-use compliance testing in adaace with this section (including
alternative testing) and the LSI retrofit emisstamtrol group does not pass the standards
in this section. The Executive Officer must alldve applicant an opportunity to address
the possible lowering or revocation of the verifioa level in a remedial report to the
Executive Officer prior to taking action lowering @voking the verification level, and
shall consider all relevant information.



