





. ,“
g A

NORTH AMERICAN Pete Petersen
EP(S) &/&/ E Baytech, Sturman, IMPCO,
e \ A e - AFS, Clean Air Power, SwRI



NORTH AMERICAN

REPOWE R JIEeestes:
Founder & CEO MclLaren,
Linamar



NORTH AMERICAN

R

Tim Cyrus
R Former Chief Global
Engineer for GM



RN ORTH AMERICAN

EPOWE

R

John Knepp

Founder and CEO
Nissan Performance

Technologies, Electromotive



NORTH AMERICAN Evan Willlams

\l 1:‘&7 \l%: Founder and CEO
Cambrian Energy




NATURAL GAS HD ENGINES

Brief History and Current Developments




Don Fites, CEO Caterpillar 1990-1999

In 2001, when asked about the future of Natural Gas
Engines and Caterpillar

“CAT MAKES DIESELS-
END OF STORY™
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EXECUTIVE ORDER A-021-0628 |
New On-Road Heavy-Duty Engines
Page 1 of 2 Pages |

California Envirenmantal Protection Ageney

€ Air Resources Board

CUMMINS INC.

Pursuant to the authority vested in the Air Resources Board by Health and Safety Code Division 26, Part 5, Chapter 2;
and pursuant to the authority vested in the undersigned by Health and Safety Code Sections 39515 and 39516 and
Executive Order G-14-012;

IT IS ORDERED AND RESOLVED: The engine and emission control systems produced by the manufacturer are certified
as described below for use in on-road motor vehicles with a manufacturer's GVWR over 14,000 pounds. Production
engines shall be in all material respects the same as those for which certification is gra

CUMMINS INC.

EXECUTIVE ORDER A-021-0456-1
New On-Rioad Heavy-Duty Engines
_Page1afiF

== Cuiformia Enviremenial Proveciiow Agemey
=i RESOURCES BOARD |

Pursuant to the authority vested in the Air Resources Board by Health and Safety Code Division 28, Part 5, Chapter 2;
and pursuant to the authority vested in the undersigned by Health and Safety Code Sections 39515 and 39516 and
Executive Order G-02-003;

IT IS ORDERED AND RESOLVED: The engine and emission control systems produced by the manufacturer are certified
as qescnbed below for use in on-road maotor vehicles with a manufacturer's GVWR over 14,000 pounds. Production
engines shall be in all material respects the same as those for which certification i

| e 1 STANDARDS | INTENDED 3 E 1 STANDARDS 3 [}

| h:fGE;iL ENGINE FAMILY sElgé‘vsl':E FUEL TYPE % TEST SERUIGE ECS & SPECIAL FEATURES DIAGHOSTIC | N\I‘OEEERL ENGINE EAMILY ;z”gg[’f; FUEL TYPE L FEST ECS & SPECIAL FEATURES DIAGHOSTIC J
) PROCEDURE | cLass " WTBI, TC, CAC, ECM, EGR, TWC EMD+ PROCEOURE | ciass” WTEI TC, CAC, ECM, EGR, TWC, 1

[ 2018 GCEXHO540LEI 8.9 CNGILNG Dhesel UE HO25 2008 BCEXHOS40LEC 8.8 CNGILNG CHese! MHDD HO25 |

| PRIMARY ENGINE'S 10 PRIMARY ENGINE'S 1D

| EMISSIONS CONTROL ADDITIONAL IDLE EMISSIONS COR | EMISEIONS CONTROL ADDITONAL IDLE EMISSIONS CONTROL

| EXEMPT NJA EXEMPT MNIA

ENGINE (L} ENGINE MODELS / CODES (rated power, in hp) ENGINE {L) ENGINE MODELS/ CODES (rated power, in hp}

| 839

1 1.4 AL —

II =not applcabie; GVWR=gross wehicle weight rafing. 13 CCR xyz=Title 13, Califomia Code of Regulstons. Seciion xyz, 40 CFR Bb.abc=T e 40, Code of Feceral Reguialions, Sechon 85 abc,

=liter, hp=horsepawer; kws= i, hr=hour x

|, CHE/LNG=compressadiquefied nalural gas; LPG=ligustiec patroloum gas; EB5=85% othanol fuel, MF=mufti fusl aka. BF=bi fusl, DF=dual fust: FF=fmdbia fusl

': L/MH HDD=ligh ediumfhadyy Maavy-tuly dissal, UB=uwban bus. HDO=nhaavy duty Olla;

| ECS=efiggion coflrol &yilam, TWCOCsthrae-wa, ing catakyst, NAC=MO: phon catalys!, SCR-U 1 SCR-N=gakaclive catalylic reduction

|up carishyst, DPF=diese! parliculate filier, PTOX=peri igigar;, HO25/025=t coygen sensor, HAFS/AFS=raedediair-fualratio senser a, universal ol

|'.E throttle body fuel inection, SFIMFl=sequaniialimu rjaction DE=direc oling injpcton, GCARB=gesecus carburalor, IDUDDI=indractidines] diese

|super charger, CAG=charpa a ler; EGR / EGR-C=ext pas recirculation | coaled EGR, PAIRSAIR=pusad/secandary air injection, SPLsmoke pu limiter, ECMIPCM=engnépowertran

|§m|rﬂ moduse; EM=anging m m; 2 (prefix)=paradel; |2} (suffix)=in series

| EBS=engine shuatdow: iem (pér 13 CCR 1858.8] i /e NOx {per 13 CCR 1955.6{a)

||per 13 CCR 1858 8{a}{8){D); Exempi=axempied pe 1o for CNGLNG fusl systeme. N
EMD=angina manulaciurer disgnesic 1571); OBD=on-board diagnastic sysiem (13 CC

ISL G 250 / 4836;FRO5350 (258), ISL G 280 / 4836,FRI5354 (280), ISL G 300 / 4836;FR95351 (300}, ISL G 320 / 4836,FRS5348 (320)

APS =itarnal comBuslion auxiliary power system; ALT=allamatve malthod
i applicable (e.g., Olio engmes and vehclas);

Following are: 1) the FTP exhaust emission standards, or family emission limit(s) as applicable, under 13 CCR 1956.8
2) the SET and NTE limits under the ap’g:icable California exhaust emission standards and test procedures for heavy-
duty diesel engines and vehicles (Test Procedures); and 3) the corresponding certification levels, for this engine family.
“Diesel” CO, SET and NTE certification compliance may have been demonstrated by the manufacturer as provided
under the applicable Test Procedures in lieu of testing. {For flexible- and dual-fusled engines, the CERT values in brackets [ ] are those
when tested on gonventional test fuel. For multi-fueled engines, the STD and CERT values for default operation permitted in 13 CCR 1956.8 are in
parentheses ),

8.8
8.8

I5L G 320/ 0BRT,FR92424 (320), ISL G 300 / D987, FRS2104 (300)
ISL G 280 / 0887,FR92738 (280), ISL G 260/ 0867;FR92729 (260), ISL G 250 / 0B&7,FRIZB4T (250)

0

=

able, 0 il

D WR=gross vefscle weighl rseng, 1 R BE.atc=Tila 40 Code of Federal Regurations, Seclion BS aoe;
hp= 3 bewekiowail; hrshour;
CHGANG=compressadiiquefied nalual gas; LPG=igueded peirplaum gas; EB5=B5% ethand fusl MF=mulli fus 2.ka. BF=bi fuel. DF=dual fusf; FF=feobie jue,
L/MH HED=Fghbimedimheavy heavy-duty dese’. UB=urban bus; HDO=heavy duty Dilg;
CH=emission conlral syslem; TWCIOC=three-wiinodizoreg catatyst;, NAC=NOw adsorplion calslyst SCR-U ! SCR-N=seleclive catabdic reduction - urea | - armonis; WU fprefix) =warm-
DI’I-‘-dleqq particulaie fiter, PTOX=periodic rap coidizer, HO2 ~heaiedicaypen senscr;, HAF becliair-{spd-ralio sEreor (8 K B ureversal of [IPear coypen Sansor];

Tel body fuel injeclion. SFIMF|=sequentalimuli pon fusd wection; D gasaine on; GCARB=gasenys camureior IDIDDI=ndirecldrect dese inection, TCEC-urbe!
super charger, CAC=charge air cooler, EGR { EGR-Cexhausi gas recirculation [ cocled EGR; PAIRIAIR=pulsed'secondany 8ir injaction; SFL=smoka puf limiler, ECMPCMSengineinowertrain
gonirol modue; EMsengne modification; 2 (proflx)=parabel; (2] fsuffixi=n series;

ESS=enging shultown systam (per 13 CCR 1956 S{aWE(AK1); 30g=30 gln WO (per 13 CCR 1956 Ba)BjiC); APS =inlernal combyustion auxkiary powar sysiem; ALT=altamalive method
|per 13 COR 1858 8(ayEYD]. Exempt=anempled per 13 CCR 1956.8(a) (K] or for CNGLNG tuel syslems; M/A=noi applicable (.., Ctio engenes and vehicles);
EMO=angins manufactrer dagnosiic syssem (13 CCR 1971); OBD=oo-board disgnosic syslem (13 CCR 1871,4);

}:hbu.

up calalyst;
=ihrotie

Following are: 1) the FTP exhaust emission standards, or family emission limit(s} as applicable, under 13 CCR 1858.5;

2) the EURO and NTE limits under the applicable California exhaust emission standards and test pracedures for heavy-
duty diesel engines and vehicles (Test Procedures); and 3) the corresponding certification levels, for this engine family.
“Diesel” CO, EURO and NTE certification com‘PI'Bnca may have been demaonstrated by the manufacturer as provided

under the applicable Test Procedures in lieu of testing. ;I_Fur flexible- and dual-fueled engines, the CERT values in brackets [ ] are those
in NMHC NMHC+NOx — oo HCHO when tested cu'lj:aumrsnllonal test fuel. For multi-fusled engines, the STD and CERT values for default operation penmitted in 13 CCR 1956.8 are in
|giohp-he [ FTP | sET FTP | sEr FTP SET TP | sET pareniheses.).
. | - i 3 s e
8TD 0.4 i 014 | : 15.5 15.5 ! in HMHG NOx HMHC-NO: ) r
CERT .01 9.000 | 58 A | |gMhp-hr FTP EURD FTe EURD FTP EURO FTF EURO EURD
NTE 0.21 ¥ 1.4 : | 5TD 0.14 0.14 . . 155 155
gibhp-hr=grams per brake n:r:c::o'a?w hour ocedure;  SET= SBupplemental emissions tasting: NTE=Nob-to-Exces Tericard or emission tesl cap; | FEL L & I 5 . - . Ty
FEL=famity omission imil; CERT=certilicatian laye! L =non-methenedydrocarban,  WOx=caides of niltogen,  CO=cerban menoxide.  PM=particulate matter, HCHO=farmaidenydes | GERT 013 r l X7 B0t 3 = 12 0.4
BE IT FURTHER RESOLVED: That the listed engine family is certified to the Optional Low NOx Emission Standards as f“ il ki . e
specified in 13 CCR 1856.8(a)(2)(A) and section 11.8.7 of the incorporated 'Calnfqrnlaﬁxhaust Emission Standards and Test mp.mr mﬁmﬂgu’;;mﬁm - FE:‘EI !UM?'E::‘I“I E&?ﬁm&mm. g supplemental eissions
Procedures for 2004 and Subsequent Model Heavy Duty Diesel-Engines and Vehicles" adopted Dec. 27, 2002, as last T O o s o HOHOTomadenyde. T £ o, UMM non: T__f’_"?ff??fn'?z"'

amended Oct. 21, 2014,

BE IT FURTHER RESOLVED: For the listed engine family, the manufacturer has demonstrated compliance with the
Greenhouse Gas Emission Standards as specified in Title 13 CCR 1956.8 and part 1036 of the incorporated “California
Exhaust Emission Standards and Test Procedures for 2004 and Subsequent Model Heavy Duty Diesel-Engines and Vehicles’
(HDDE Test Procedures) adopted Dec. 27, 2002, as last amended Oct. 21, 2014

EFA CERTIFICATE OF CONFORMITY PRIMARY INTENDED SERVICE CLASS
— 2 "~ VOCATIONAL ] i
In CO, :
gibhp-hr SET CHs no
IS'I'D ] . 0.10 0.10
FeL bESESETRAE | e e et i : — =
| R . 20 I xS
CERT - (.56 0.02

STD = siendard or emission sl cap
WMOCATHONAL=vocatianal engine.

g'bhp-hr=grams per brake hdl FTP=Federal Tesi Procedure,
FCL=family certificalion leval, CERTscartification levet  CO;=carbion diowida;

SET=5upplamerial emessions iesing
CHe=mathang;  NpO=nilrous ooda

FEL=tamily amissan imit
TRACTOR=Iractor engra |

hour,

BE IT FURTHER RESOLVED: That the listed engine family is certified to the Alternate Phase-in CO. Emission Standards as
specified in 13 CCR 1956.8 and section 40 CFR 1038.150 (e) as incorporated in the "California Exhaust Emission Standards
and Test Procedures for 2004 and Subseqguent Model Heavy Duty Diesel-Engines and Vehicles™ adopted Dec. 27, 2002, as

last amended Oct. 21. 2014,

)
|

BE IT FURTHER RESOLVED: Certification to the FEL(s) listed above, as applicable, is subject to the following terms,
limitations and conditions. The FEL(s} is the emission level declared by the manufacturer and serves in ligu of an
emission standard for cerification purposes in any averaging, banking, or trading (ABT) programs. It will be used for
determining compliance of any engine in this family and compliance with such A% programs.

BE IT FURTHER RESOLVED: For the listed engine models the manufacturer has submitted the materials to demonstrate
certification compliance with 13 CCR 1865 (emission cantrol labels) and 13 CCR 2035 et seq. (emission control warranty).

Engines certified under this Executive Order must conform to all applicable California emission regulations.
The Bureau of Automotive Repair will be notified by copy of this Executive Order.

This Executive Order hereby supersedes Executive Order A-021-0456 dated August 23, 2007,

Executed at El Monte, California on this P 4 day of October 2008.

LS 1%‘(4’&’4“—:./’

nnette Hebert, Chief
ile Source Operations Division




New Commercial Registrations (GVW 3-8) quarterly units by calendar year
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ADOUT AND | LEiEndars | AL IEX | LONEct us

California Environmental Protection Agency —
©F Air Resources Board AN g e

Home | Reducing Air Pollution | Air Quality | Business Assistance | Laws & Regulations | Health |

e

GOV

b i e Alternative Fuel Conversion Certification Procedures for New and In-

St Use On-Road Vehicles and Engines

© Reducing Air Pollution -
ARB Programs
& Mobile Sources

& Manufacturers

o On-Road Mew
Vehicle and Background

Engine
Certifications
o Alternative

This page last reviewed February 21, 2013

California regulations prohibit the conversion of emission-controlled vehicles to operate on an alternative fuel, such as
natural gas or propane, unless the conversion has been evaluated and cerified by the Air Resources Board (ARB). If the
conversion is done befare the legal title has been transferred to an ultimate purchaser the conversion manufacturer is

Fuel : considered the Criginal Equipment Manufacturer (OEM) and must comply with ARB's new vehicle or engine cerification
Eﬂnn"_'f*?m:?“ requirements. Conversions done after the legal title has been transferred are considered in-use conversions and must
ertification

comply with ARB's alternative fuel retrofit system cerification procedures. For an overview of these requirements please
view the presentation materials and quidance documents from our August 14, 2012 public workshop located here.

This page provides a list of the most commaon ARB new and in-use on-road vehicle and engine emission-related regulations

and test procedures that manufacturers are required to follow to obtain an alternative fuel canversion cerificatian.

& Alternative Fuel Conversion  Manufacturers are strongly encouraged to contact the appropriate cerification section prior to submitting an application to
Requirements Background schedule a pre-cerification meeting to assist them in determining the requirements specific to their application.

Procram LiNks

& Light-Duty Emissions
Certification Requirements
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Product Timeline
45,000 in CA 43

1308 DT466 3 ReNEWed
Legend/P.L.N. DT4 (2000-2003) 1326 MAXXFORCE DT, 9 & 10
(Pre-1995) VIO 268,305 (2007-2009) VIO 45,312
VIO 141,304
ReNEWed

1367 DT466
(2013-Present)
SCR Emissions

EUI DT466 ok 1313 DT466 1334 MAXXFORCE DT, 9 & 10

(1995-2000) SR (2004-2006) (2010-2012)
VIO 119,246 OFRAE% \/(0 208,681

ReNEWed ' ReNEWed

EPA 1998 EPA 2004 EPA 2007 EPA 2010 EPA 2013
+ EGR + DPF + SCR




Financing, Fueling Entity Relationships for

Cambrian Energy Station and Fuel ’ :
Financing & Fuel LLC Supply Arrange or Financing Entity Su pplv & Financi ng of

iafﬁllat: olf ::iarnb[llacr; Provide Agreement (Bonds, Lease, Remanufactured Diesel
nergy Solutions oy Commercial Loan) Engines, Installation of
Required CNG Fueling
. Stations and Supply of
Fuel Supply Participation Natural Gas and Supply Agreement Financing Natural Gas and/or RNG

Agreement in Cambrian- Renewable Natural Gas SRR . ’:‘Bfe:"n‘e“t and through Long-Term Fuel
i Supplier and Transporte elated Documents ]
Arranged Transactions upplier and Transporter Supply Agreement with

(Shell Energy, BP, etc.) \_/\
Diesel Truck Fleet Owner at

Long-Term Predicable Fuel
Fusking Skation Desigr CNG Fueling Station Savings from Projected

: g Desi nd Buil : .
Build Par_ticipatlor:l Design- Builder of CNG | eig:‘le:en:I d Diesel Fuel Prices
Agreement in Cambrian- | Fueling Stations Diesel Truck Fleet Owner/

Arranged Transactions Operator

\_/\

[ Agreement to Retrofit |
Existing Diesel Trucks with
Integration Services Integrator - Reman CNG Engine, New or
Participation Agreement in Services to remove old Reman Drive Drain, and
Cambrian-Arranged diesel and install reman 1 Perform all Integration Creditworthy Diesel
Transactions CNG engine and perform Services Truck Fleet Owner/
other integration services Operator converting fleet

@ to CNG
Reman CNG Engine /_\CNG Repowered Engines will initially
Investor Group Supply Agreement with meet EPA emission compliance

With Natural Gas, Same Warranty as OEM requirements and within months will
Finance and i““t"“""ﬂ“e Engine receive California Air Resources Board
Experience Executive Order certification

Reman Diesel-to-CNG

Engine/Drive Train Supplier of
Supply Agreement Remanufactured CNG

Diesel Engines (Detroit
Diesel Remanufacturing

0 LLC)

Cambrian Energy
Solutions LLC
(Sole Manager of North
American Repower LLC)







TRIPLOG

w e B

Dashboard

Driver Al Dnvers
Time All time
Trips All trips

Refresh every 2 minutes

Driver Vehicle Last Recorded

Duanne Whitfield

2000 International 4000 Series 4700 BB15737 MI
IHTSCAAPIYH251841
1:30 PM

Keith Sage

2000 International 4000 Series 4700 1HTSCAAP3IYH251841
3:47 PM

0OP24 #24
2004 Navistar Box truck (Truck) CA

2:29 PM

OP24 #24
2004 Navistar 4300 24 ft Box truck (Truck) 7e46221 CA
1HTMMAALI4HESE656

8:21 AM

0OP24 #24
1998 Navistar 4700 (Truck) ert 123 ca
120 PM

OP25 #25

2004 Navistar 4300 24ft Box truck (Truck) 7E46221 CA
1HTMMAALI4HESB656

7:23 PM

Seattle
(+]

Portinnd

San Josed

A

North American Repower

Trips Fuel Expenses State Mileage Vehicles Locations

MINNESOTA

Minneapolis

Toronto
0
Mibwaukee &
a Hamiltan
Chicago
o Cleveland
o

QOHIO o
LLINOIS " & Pittsburgh

United States Indianapaly Columbus

Denver
1 Kansas City

Cincinnat

Albuguerque
et

HNEW MEXICO

Ciudad Juarez
)
Jacksonville
[

CHIHUAHUA
Ortando
o

FLOR DA

NUEVO LEON
Montetrey
o
SINALDA nuRANGO

TAMAULIPAS

Mexico Havana
Hy

MAYARIT
Guadalajara I'-Tl‘:‘l da

1% Mexico City

Quebec City

Ottawa Montreal
o o

CONNECT

HIA Nc.q.::‘»‘orlr.

adelphia
g o N

YLAND

Turks and
Calcos
Islands




DR. JOHN REED

jreed@NorthAmericanRepower.com
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