VERIFIED TECHNOLOGY LIST

The following table summarizes all the diesel retrofit technologies that both the US Environmental Protection Agency (EPA) and the
California Air Resources Board (CARB) have approved for use in engine retrofit programs.

According to EPA’ s website, its Voluntary Diesel Retrofit Program signed a Memorandum of Agreement (MOA) with CARB for “ the
Coordination and Reciprocity in Diesel Retrofit Device Verification. The MOA establishes reciprocity in verifications of hardware or
device-based retrofits, and further reinforces EPA's and ARB's commitment to cooperate on the evaluation of retrofit technol ogies.
This agreement commits EPA and ARB to work toward accepting particulate matter (PM) and oxides of nitrogen (NOx) verification
levels assigned by the other's verification programs. Additionally, as retrofit manufacturers initiate and conduct in-use testing, EPA
and ARB agreed to coordinate this testing so data generated may satisfy the requirements of each program. This MOA is intended to
expedite the verification and introduction of innovative emission reduction technologies. Additionally, this MOA should reduce the
effort needed for retrofit technology manufacturers to complete verification. Additionally, as retrofit manufacturersinitiate and
conduct in-use testing, EPA and ARB agreed to coordinate this testing so data generated may satisfy the requirements of each
program. This MOA is intended to expedite the verification and introduction of innovative emission reduction technologies.
Additionally, this MOA should reduce the effort needed for retrofit technology manufacturers to complete verification.”

EPA verified technologies can be found at: http://www.epa.gov/otag/retrofit/retroverifiedlist.htm. CARB verified technologies can be
found at: http://www.arb.ca.gov/diesel/verdev/currentlyverifiedtech.htm
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Heawy Duty, Highway, 4 cycle, non-EGR-
EPA Various Cetane Enhancers n'a OtoS n'a nia equipped
Flatinum Plus Fuel Borne Highway, medium-heavy duty, 4 cycle, mode!
Clean Diesg! Technologies, Catalyst'Catalyzed Wire Mesh Filter year 19591 - 2003, non-EGR, turbocharged or
ERA Inc. [FBECICWME) Systam 25to76* | ODto9* | 50to 66" TS 1o 89" [naturally aspirated
Highway, heavy-heavy and medium-heavy duty, 4
Series §100 DOC & Spiracle (closed cycle, non-EGR, model year 1991 - 2003,
EPA Dionaldson crankcase filiration system) 28 to 32¢ nfa 31 io 24 42 turbocharged or naturally aspirated
Highway, medium-heavy and heavy-heavy duty, 4
Clean Diesg! Technologies, Platinum Plus Purifier System (fusl cycle, model year 1988 - 2003, turbocharged or
ERA Inc. bormne catalyst plus DOC) 25 to 50 Otos 16 to 50 4010 50  [naturally aspirated
Highway, heavy-heavy and medium-heavy duty, 4
Series 5000 DOC & Spiracle (closed cycle, non-EGR, model year 1991 - 2002,
EPA Dionaldscn crankcase filiration system) 25 to 330 nfa 131023 S0t 52  |turbocharged or naturally aspirated
Highway, heawy-heavy and medium-heavy duty, 4
cycle, non-EGR, model year 1991 - 2003,
ERA Cionaldscn Series 5100 DOC 20 t0 26 n'a 28 o4 491066  [turbocharged or naturally aspirated
EPA Lubrizol PuriM O Water emulsion fuel 16058 | 91020 | -3510 233 | -30 10 -120 |Heawy Duty, Highway & Non-road, 2 & 4 cycle
ERP& Vanous Biodiesel (1 to 100%) 0to 47 Oto-10 | Oto 47 0 to 67 Heavy Duty, Highway, 2 & 4 cycls
Highway Light Heavy-Duty, 4-cycle,
Green Diesel Technology-Low NOx Mavistar/international engines, model years 1999 -
Calibration plus Diesel Oxidation 2002 in the following families: XMNWVXHI444AMA
International Truck & Engine  |Catalyst with Ultra Low Sulfur Diess! YNWAHO444AMEB, TNVEXHD444AME,
ERP& Corp. (ULSD) Oto 10 25 10to 20 30 2ZNVXHO444AMB, INVXHO444AMB
Highway: Heawvy Heavy-Duty, Madium Heavy-
Duty; Urban Bus; 4 cycle; model years 1954 -
20032; turbocharged or naturally aspirated; non-
ERPA Enging Control Systems Purifilter - Diesel Particulate Filler a0 nfa 75 85 EGR engines
Monroad, 4-cycle, non-EGR equipped, model year
1996-2005, turbocharged engines with power
ratings 130 = KiloWatts < 225
ERA Caterpillar, Inc. Diesel Particulate Filter &4 na a0 93 (174.2 = Horsepower = 301.3)
Highway, heavy-duty, 4 cycle, model year 1994 -
EPA Engslhard DPx Catalyzed Diesel Particulate Filter &0 nfa &0 60 2002, turbocharged or naturally aspirated
Heavy Duty, Highway, 2 & 4 cycle, model yesar
Continuously Regenerating Technology 1934 - 2002, turbocharged or naturally aspirated
ERA Johnson Matthey {CRT) Particulate Filter &0 n'a &0 60 engines
Highway, heavy-heavy, medium-heavy, light-
heavy duty, urban bus, 4-cycle, non-EGR model
Catalyzed Continuously Regenserating year 1994 - 2003, turbocharged or naturally
ERA Johnson Matthey Technology {CCRT) Particulate Filter &0 n'a &0 60 aspirated engines.
Highway Madium Heavy-duty, 4- cycle, model
years 1881 - 2002 Cummins and
Mavizstar/international engines ariginally
AZ Purimuffier or &2 Purifier Diesel mianufactured without any aftertreatment which
Oxidation Catalyst with Low Sulfur Diesel ars turbecharged or naturally aspirated, non-EGR
ERA Engine Control Systems Fuel (30 ppm 5 max) 40 n'a 40 70 engines
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Highway Heavy Heawy-Duty, 4-cycle, mods! years
1991 - 1993 Cumming engines originally

AZ Purimuffier or AZ Purifier Diessl manufactured without exhaust aftertreatment
Oxidation Catalyst with Low Sulfur Diesel which are turbocharged or naturally agpirated,
EPA Engine Control Systems Fug! (30 ppm S max) 35 nia 40 70 non-EGR engines
EPA Engelhard CMX Catalyst Muffler 20 nia 40 S50 Heawy Duty, Highway, 2 cycle engines
ERA Engelhard CMX Catalyst Muffler 20 ni'a 40 50 Heawy Duty, Highway, £ cycle engines

Highway, heavy-heavy, medium-heavy, light-
heawy duty, non-urkan bus, 4-cycle, non-EGR

CEM™ Catalytic Exhaust Muffler andfor model year 1991 - 2003, turbocharged or
ERPA Johnson Matthey DCC™ Catalytic Converter 20 nia 40 50 naturally azpirated engines
ERA Johnson Matthey CEM Catalyst Mufiler 20 n'a 40 o0 Heavy Duty, Highway, 2 cycle engines

Highway, heavy-heawy and medium-heavy duty, 4
cycle, non-EGR, model year 1398 - 2003,

ERA Caterpillar, Ine. Catalyzed Converter/NMuffier (CCM) 20 na 20 40 turbocharged or naturally aspirated
EPA Engine Control Systems AZ Purimuffier AZ Purifier 20 nia 40 S0 Heawy Duty, Highway, 2 cycle engines
EPA Engine Control Systems A7 Purimuffier A7 Purifier 20 nla 40 S0 Heawvy Dufy, Highway, 4 cycle engines
19911995 Cumming 5.9 liter off-road; 15 pom
CARB Level 1 Extengine DOC + SCR 25% a0% sulfur diesel or CARB diesel.
1958-1990 on-road; 15 ppm sulfur diess! or
CARB Level 1 Conaldson DOC + crankcase filter 25% NIA CARB diesel.
1991+ on-road/1 926 + off-rcad port equipment;
CARB Lewvel 1 Cronaldson DOC + crankcase filter 25% MNis CARE diesel.
1994+ on-road/ 1996 + off-road port equipment;
CARB Level 1 Donaldson DOC + crankcase filter 25% MN/A 15 ppm sulfur diesel.
1983+ on-road (limitsd - Cummins defeat device);
CARB Lewvel 1 Cleaire Flash and Match DOC 25% 25% 13 ppm sulfur diesel or CARB diesel.
19388-1990 on-road; 15 ppm sulfur diese! or
CARB Level 1 Conaldson DOC 25% NIA CARB diesel.
CARB Lewvel 1 Cronaldson DOC 25% MNiA 1991+ on-road; 15 ppm sulfur diesel.

1991-2003 Cumming and Mavistar on-road; 15
ppm sulfur diesel, 1973-1983 DDC 2 stroke;

Lubrizol ECS AZ Purifier & CARB dissel. 1991-2002 certain mads] Cummins,
CARB Lewvel 1 Purifmufiler DOC 25% MNiA DDC HHD 4 stroke; 15 ppm sulfur fuel.
Lubrizol ECS AZ Purifier &
CARB Lewvel 1 Purifmufiler DOC 25% MNi& 1996-2002 off-road; 15 ppm sulfur diesel
Conaldson DFM DMF
CARB Level 2 withfwithout Spiracle Flow Through Fliter 50% MN/A 1991-2002 cn-road; 15 ppm sulfur diesel_
Environmental Sclutions
CARB Lewvel 2 Worldwide Particulate Reactor Flow Through Filter 50% MNis 1991-1993 on-road, CARB dissel
CARB Lewvel 2 Rypos ADPF DPF S0% MNiA 1996-2002 stationary engines;CARD diesel.
CARB Lewvel 2 Lubrizol AZ Purimuffler/Purifier DOC + Alt Fuel S0% 20% 1996-2002 oft-road; PurilOx
CARB Level 2 Lubrizol PuriMOx Alternative Fuel 50% 15 1988-2003 on-road.
19593-2003 model year on-road; 15 ppm sulfur
CARB Lewel 2 Cleaire Longview Lean NOx Catalyst and DPF 85% 25% diesel.
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2000 International DT-488, 2000 Cumminz ISM
2001 Cummins ISB, 1988 - 2002 Cumming ISC,
2001 Cummins ISL, 2001 MY DDC - 50, and

CARB Level 3 Johnson Matthey EGRT EGR/DPF 85% 40% 2001 CDC - 60. on-road; 15 ppm sulfur diesel.
1994+ on-road (limited - Cummins defeat device);
CARB Level 3 Cleaire Flash and Catch CRT DPF 85% 25% 15 ppm sulfur diesel.
1994+ on-road (limited - Cummins defeat device),
CARB Level 3 Cleaire Flash and Catch DRX DPF 835% 25% 13 ppm sulfur diessl.
1994-2005 on-road; 15 ppm sulfur or CARB
CARB Level 3 Cleaire Horizan DPF 85% MNiA diesel.
Staticnary emergency generators; 15 pom sulfur
CARE Level 3 CleanAIR. Systerns PERMIT DPF 85% MiA diesel.
CARB Level 3 Conaldson DPF 85% A 1993-2004 on-road; 15 ppm sulfur diessl.
International Truck and Engine 1994-2003 on-road Navistar (International); 15
CARB Level 3 Corporafion DPX DPF 835% MiA ppm sulfur dissel.
1994-20068 on-road; 2002-2008 Cumming ISM
CARB Level 3 Johnson Matthey CRT DPF B85% A and IS8 with EGR;15 ppm sulfur diesel or 320.
19942006 on-road; 2002-2008 Cummins ISM
CARB Level 3 Johnson Matthey CCRT DPF 85% I and IS8 with EGR;15 ppm sulfur dieseal.
CARB Level 3 Lubrizel ECS Purifilter DPF 85% MIA 1954-2003 on-road; 15 ppm sulfur diesel.
Lubrizel ECS Unikat 1998-2004 off-road; 15 ppm sulfur diesel or carb
CARB Level 3 Combifilter DPF 85% diesel.

a - Total PM reduction figures reflect reductions from both tailpipe and crankcase emissions.
*® - These effectiveness figures are provisional values subject to changs pending final review of the test data.
Mote: For after-reatment devices the reductions are based on the mstallanon of retrefits to engines that were eniginally produced without

diesel oxadanon catalysts or diesel particulate filters.
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