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Théée-prbp_os‘ed amehdméﬁis 0 the retrofit system té_it:_iﬁc’étioh regullat_itms. '_f(.)r
gaseous fuel conversions.re'p'resent;the-' culmihatidﬁ- Qf- eig’hteeﬁ months of ,fabb
finding, vehicle testing, énd close cooperation between retrofit system
manufacturers, conversion facilities and staff. I am pleased to be able to speak in
strong support of these amendments and to thank the ARB staff for their

extraordinary diligence and patience in bringing these regulations before you today.

The conversion industry has come a long way since the spring of 1992 when the
1994 and 1ater.mode1 year retrofit regulations were adopted. Today, gaseous fuel
retrofit technology is in most respects equal to OEM technology. The open loop,
carburetted systems that created the initial cause for concern by ARB about retrofit
emissions and durability have given way to closed loop, electronically controlled
and fuel injected systems with far greater reliability and potential for long-term
emissions benefits. Affécting this change was — I believe ~ the underlying goal of
the Board's action in 1992, and today it has been largely accomplished.
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What the amendments proposed today wr]l do is recogmze the needs and

- constraints of the retrofit manufachrrmg and vehicle conversron mdustrres for what
they' are: te'chnically competent' small volume manufacturers Because it produces
thousands -- not millions -- of umts, the mdustry lacks the sophrs’acated m—-house
emissions laboratories and rmleage accumulation test tracks that OEMs use, and has
far fewer s_ales over which to spread certification costs_-. There are three key areas in
whrch the amendments Will reduce the cost of the 'certif.ication process substarrtially'
Wlthout apprecrably mcreasmg the risk to air quahty beneflts that the 1992 regulatron

was desrgned to ensure.

_P1rst drscretronary employment of as51gned deterloratlon factors and ermssrons data
carry—across are a wrdely accepted practrces for OEM certrfrcatron and 1t is reasonable
to extend these practlces to. small volume retrofit certrfrcatlon The altematrve test

plan provision of the amendments W111 allow this, when techmcally Warranted

' Second, the provision to reduce the number of BAR inspections required for
identical fleet vehicle conversions is needed and welcome. It will save time and
money, but only for those installers who demonstrate competency with specified
conversion systems. Although many early start-up problems with the BAR
inspection program have been resolved, the requirement that every conversion be
driven to a BAR referee station for inspection is unnecessarily burdensome for a

conversion industry operating on slim margins.

Finally, the amendments allow additional time for manufacturers to complete full
durability testing of engine families for which it is required. This is very important
to retrofit system manufacturers because they require additional time to reverse

engineer their systems from OEM products, a process that is becoming more, not less .



com?licare_d. And again, the high cost of durability vehi_cle testing is a constraint

- that precitides the rela'_ti_irely qi.rick track testing typically performed by OEMs.

- Under the new regulatlons, manufacturers will have more latitude to market their
'conversron systems sooner and for a grea’cer varle’cy of vehrcles However, rhey will
still need to prove their products and choose their markets carefully, because with
the greater market epporrumty that the new certrfrcatron procedures affords comies
substanrlally greater responss.brlr’fy and liability for in-use performance Nothmg in
the proposed changes Weakens Warranty, in-use compllance or recall prov1srons for

'these vehicles.
In conclusmn, let me agam thank the staff for the1r contmumg cooperatron and -
: assrstance in enabling this mdustry make the contributions to Ca]rforma S air: quahty

and economy that it very rnuch wants to make.

Thank you.
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Dear Board Members, | _

The Western States Petroleum Association (WSPA) submits the following comuments pé'rtammg
to the above referenced document. At this time, WSPA would hke to comment on thc follamng
aspects of the amendments: : : :

» the basis for emission reductwn credits earned by re'imfimng heavy-duty eng.nPs
o the proposed changes to certification procedures for- vcbmle retrofits,
. the freatment of bi-fuel retrofits,

educt] its B Retrofitti vy-D mes

The proposed standards for retrofitting heavy-duty engines and the basis for determining emission
reduction credits are sound. They ensure that the emissions benefits expected from retrofitting
heavy-duty engines to tighter emissions standards actually occur. The ARB proposals will
encourage innovation and new technology to reduce emissions from the existing heavy-duty
vehicle fleet. WSPA endorses both the fuel-nmeutral basis and the equal-credit-for-equal-
emissions-reduction basis for credits propcsed by the ARB These aspects allow fleet
operators the flexibility to generate credits using the most cost-effective technology for their.
spemﬁc ﬂeets

tion Proce For Vehic trofit ‘

WSPA recognizes the need {o modify the enrrent procedures for certifying alternative fuel retrofit
kits for 1994 and later model year vehicles 1o make them more useable, however this must be
~ done without compromising air quality. We have the following concerns about the proposed -

amendments to the standards:

o Kit makers are given an inordinately long time for durabxhty testm:! Under, the ARB
proposal, a kit maker can begin selling kits at the beginning of one model vear, say
Septernber 1996, and not complete durability testing until Augt.st 1998 WSPA "eﬂsmmcnds

that obligations incurred in a given model year be met in that model year.

. "Th.. proposed phase-in schedule allows a substantial portion of retrofits to be certified under
the older and less stringent retrofit certification procedures. Air quality is compromised if
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 the reqm:ed mumber of retrofits under the more stnngent proccdures are not completed -
. WSPA recommends that obligations to provide 55% of the model year 1995 and 1996
retrofits under the 1994 and subsequent model year v etrcﬁt procedures be met slncﬁy
within each model year. .
s There is no mcamngﬁxl enforcemem ifa kltmaker fails to mee‘t the durablhry standards. This
places air quality at risk. Lack of durability was the principal rcason the Air Resources
" Board strengthened their retrofit procedures in March 1593, Retrofits should face the same
abligations 2s the original equipment manufacturers with whom they compete. WSPA
recommends that vehicles copverted nsing 2 kit that fails its durability test be recalled
~ and that any benefits or emission reduction credite assen:ated wxﬂz nncenccted re’mﬁts
. be d;sallaw ed. : :

. The Treaung_ut Of Bi-Fuel Retrpfits -

A Tier 1 gasoline vehicle converted t0 a bl-fucl TLLV vchiclc meets TLEV standards on the
 alternative fuel but need only meet Tier I standards on gasoline. - The conversion providés ne
environmental benefit relative to Tier I when it is fueled with gasoline. To the extent that the -
converted vehicle is fueled with gasohne it isnot a TLEV and it is not an alternative fuel vehicle. -
WSPA recommends that a bi-fuc! vehicle operated on gasoline not count either as a TLEV
or an alternative fuel vehicle and that such vehicles not receive full emission reductmn

'credats or financial incentives. :

' WSPA apprecxates the oppommlty 1o d.lscuss the above concerns. Please direct any questzons
to Aeron Arlin with WSPA at (818) 543-5333 or John Freel with Chevron at (510) 242-4080.

Sincerely,

ccé Susan Huseroft - CARB
Bill Lovelace - CARB
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Dear Dr. Boston: e . _ _ I ’ Box329

‘ : o : ' AR Los Angeles, CA
Southern California Gas Company (“The Gas Company”) appreciates the opportunity HOT- 1285

. : % DO _ ML27D0
to provide comments regarding the California Air Resources Board’s (“ARB”) " . :

proposed amendments to the Alternate Fuel Retrofit Certification/Installation - - sel 215 244-3800
Regulations (July 27th agenda item 95-8-1). The staff proposal reflects significant. 7 fom 215 2853181
“cooperative efforts over several months between ARB staff, retrofit kit manufacturers/

installers and fuel providers to develop regulatory amendments that provide much -

needed flexibility to make natural gas vehicle conversions a viable air quality . "

improvement technology. - '

Specific amendments supported by The Gas Company include the extended phase-in
.schedule that allows more time for manufacturers to meet regulatory requirements,
alternate referee inspection schedule provisions, allowance of derived deterioration
factors for all vehicle classes to support certification followed by validation of the
derived factors within two years and incorporation of a methodology to facilitate
emissior credit generation for approved low-emission vehicle conversions.

Adoption of these amendments at the July 27, 1995 hearing is critical to the success of
the natural gas vehicle conversion industry and provides an opportunity for the ARB
to reaffirm its commitment to successful implementation of low-emission technology

to support air quality improvement goals. Thank you again for your continued
support. ‘ -

fulso

Robert Cross, ARB
Tom Cackette, ARB Rod Summerfield, ARB
Rose Castro, ARB . Greg Vlasek, CNGVC




- Testimony of California Trucking Association .
Proposed Amendments to the Certification Procedures for All On-Road Motor
- Retrofits and Optional Standards
 July 27, 1995

My name ‘is Stephanie- Willlams and I'm employéd by the California Trucking

Assocdiation as Manager of Research and Environmental Policy. The California Trucking:
Association is a non-profit frade organization representing over 2400 for-hire trucking

- companies, private carriers and suppliers operating into-and within California. Our
members- include both intra and interstate motor carriers. -

‘The truckmg industry is working diligently to develop truck policy that can accomodate

both the environment and the economy. California registered vehicles must be allowed,

by their own state; to compete for freight in California. Without a level playing field for
California based carriers, environmental regulations do not achieve the forecasted
~ benefits and will actually have a negative impact on both the air and the economy in our

| . state.

- We've had limited opportunity to review the report and recommendations, however our

preliminary review indicates that this proposed regulation will obstruct work: under
development with the CTA’s SIP Task Force. This task force includes the environmental-

community, the local air districts, the engine manufacturers and the trucking mdustry
We are workmg towards a plan that will provide both air quality benefits and econormic
stability in California.

We are near completion of the planning stage and our subcommittees on Replacement,
Retrofit and Export/Scrappage will meet in mid-September to finalize the plan which
will then be presented to the ARB. As the flow chart depicts, we are addressing both
used and new vehicles. Because retrofit has so much potential, we ask that the adoption
of any formal (new or changed regulation dealing with retrofitting of heavy-duty

vehicles be delayed until the industry plan has been submitted to and considered by the
board.

We believe some introduction of low emission vehicles in combination with retrofit,
scrappage and export of existing vehicles is necessary for SIP compliance. Alternatively
fueled heavy-duty vehicles are not commercially available. In other words, you cannot
go to a dealer and order an alternatively fueled heavy-duty vehicle off the assembly line.
A few member companies have inquired about alternative fuel vehicles, the related
infrastructure and associated costs. In response to these inquiries, CTA members
companies are demonstrating heavy-duty vehicles (80,000 weight rating) using liquified
natural gas and compressed natural gas (12,000-26,000 weight rating). We are cost
sharing projects in the South Coast and Sacramento Air Districts.

To purchase vehicles for natural gas demonstrations, we have had to jump through
hoops. A company can purchase an engine that operates with natural gas but that
engine wiil not come in a truck body or chassis. The chassis and fueling system must



be modified by a third party and no warranty 15 provrded The cost of modrfymg a
heavy-duty vehicle to run on natural gas is close to the cost of purchasmg a new diesel
truck.” Without research grants or cofunding, demonstrating these vehicles would be
cost pro}ubmve On the other hand, without demonstration of these new technologles
cleaner technologres may never be dlscovered :

A key component of the mdustry plan under consideration involves retroﬁ’mng older -
diesel engines with new diesel technology. We are informed by the manufacturers of
these systems that a substantial reduction in emissions can be obtained: from retrofit
technology. It is unclear to us at this time what effect this regulation would have on the -

opportunity offered by retrofrt technology We desire to pursue this opportumty w1th.'
both the board and its staff.

We look forward to workmg wrth you to develop new truck rules that are good for the
envrronment and the economy
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- 9528 Telstar Ave [ ' T

El Monte, California 91731
S Dear Rdse,

. GFI Coatrol Systems has foﬂowed the actmttes of CARB wnh respect to proposed '
. ammendmemns to the certification procedures for all on-foad motor vehicle retrofits and
.. optional retrofit emission standards for heavy duty engines and vehicles. -

GFI strongly endorses the efforts of CARB in this regard, and supports the proposed
ammendments to procedures and standards in all respects, which will assist the
introduction of clean fileled vehicles into the State of California. GFI has provided
durability data and other input in support of the CARB initiative, and we have appreciated
this team approach, working with CARB to resoive issues, and amrive at ammendments
which will greatly assist the commercial introduction of clean fuel technologies in

California. Based on these ammendments, GFI will continue to sell and support its
products in Catiforma.

A public hearing is being held on July 27th 1995 for the Board to consider adoption of

these ammendments. GFI supports the ammendments, and considers it important that the
Board adopt them in 2ll respects as soon as possible.

Yours truly,

2
{3. .
Z LW

Alex Lawson 2h.D.
Directer of Engineering

-Leader in providing advonced engine control systems for the Alternative Fuels Indnstry
14294 SFE
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" Manufacturers of Emission Controls Association
1707 L STREET, N.W. ' : ' R
SUITE 570
WASHINGTON, D.C. 20036-4201
L 202-206-4797 FAX: 202- 331-1388

July 26,1995

_ Chairman John Dunlap TII R |
California Environmental Protection Agency
" Air Resources Board o :
- 2020 L St
~ Sacramento, CA 93814

. Re: Proposed Amendments to' the Certification Procedures for All fOn—Rii_};ad‘- Motor
o Vehicle Retrofits and Proposed Opticnal Retrofit Emission Standards for Heavy--
‘Duty Engines and Vehicles o s

" Dear Chairman Dunlap:

MECA would like to take this opportunity to provide additional comments to those
previously submitted July 24, 1995 regarding the above referenced amendments to the
certification procedures for on-road motor vehicle retrofits. Our comments today relate to
a new and emerging control strategy -- retrofit of emission control upgrades on pre-1990
gasoline-fueled light-duty vehicles.

Several of our members are devoting considerable resources into developing retrofit
systems to upgrade the emission control systems of pre-1990 gasoline-fueled light-duty
vehicles. A copy of a technical report entitled Emission Control System Upgrades for Gasoline
Powered Vehicles: An Available Option for Reducing ROG and NOx Emissions is attached. We
believe that the concept of emission control system upgrade can provide the State of
California with significant air quality benefits.

The above-referenced proposed amendments do not expressly include procedures for
credit generation for upgrading emission control systems on pre-1990 gasoline-powered light
duty vehicles. Consequently, we would welcome the opportunity to mutually explore with
the Air Resources Board developing procedures to cover this class of retrofits, addressing
such issues as the appropriate methods t0 determine the emission credits that would result
from such a program, cost effective certification procedures, and other issues surrounding
the concept of emission control upgrade.

@ Recycled



Chairmaﬁ"j'ohn“ Dunlap III
July 26, 1995
Page 2 '

In an emission control system upgrade program for pre-1990 gasolme-fueled light-
duty vehicles, we believe that emission credits should reflect the actual in-use benefits
afforded by such a program. "This would involve developmg a certification procedure which
measired the reductions achieved with a given emission control upgrade package compared
to the actual in-use emission levels.. We also believe that because many of these vehicles are
well beyond their statutory useful life, but may still be on the road for a number of years,
that the credits should be based on the projected mileage the vehicle with the upgrade
package can be expected to be operated. Insuring that credits are given for the actial in-use
benefit-an emission control system upgrade provides will genérate the incentive reqmred for .

such a program to be successful and allow the State of California to reahze the full air

quality benefits an emission control system upgTade program can provide. -
We hope our comments are he}pful to the Board in its continued efforts. t0 develop

and implement an effective retrofit program for all on-road motor vehicles. Should you have -
any questions regardmg the above comments please do not hesitate to contact us.

| Sincerely;
L=

Dale 1. McKinnon
Technical Director
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" Emission Control System Upgrades for Gas_oliné-gPGWered Light-Duty Ve_hitléé:’ '
An Available Option for Reducing ROG and NOx Emissions S

8.0 EXECU’H‘VE SUMMARY

Em1331ons from existing. gasolmc powered passcnger cars and hght tmcks are a
31gmﬁcant source of ROG (also referred to as hydrocarbons (HC) in this study) NOx and
CO emissions, and they must be’ addressed if California is to meet its clean air objectives.
This prehmmazy report reviews a relatively new concept —¢mission control upgrades - which
used in combination with othér in-use strategies such as vehicle scrappage and Inspection/
Maintenance has the potential for achieving significant emission reductions. The analysis
and. other information discussed in this preliminary report are contmumg to be cvaluatcd
and a final report will be 1ssued in the neat future. o : :

The report provides an mtroducnon to the emission control upgrade concept and
discusses the issues and opportumtles Various upgrade strategies are’ identified arnd several
illustrations of the potential reductions possib}e are provided. The report-is does not
attempt to comprehensively quantify the emission feductions possible -or ' to provide a
detailed assessment of all the technological and pohcy issues presented. To enable such'an
analysis to occur, this study recommends that the public and private sectors cooperate in
cmduc*mg a compfehenswe pﬂot pfogram ‘to .evaluate. the concept of emzsswn controf _
upgrades : : S :

10 XNTRODUC’HON |
1.1  Premise

Even with increasingly tighter control requirements on new on- and off-road vehicles
and additional reductions from stationary sources as well as consumer products, significant
additional Reactive Organic Gas (ROG) and Oxides of Nitrogen (NOx) reductions will be
necessary to meet the ozone standard. Reducing emissions from existing gasoline-powered
vehicles remains an attractive option. Current efforts to enhance California's I/M program
and vehicle scrappage will play an important role. Upgrading the emission control systems
of older vehicles offers another attractive option for reducing the emissions of existing
vehicles.

1.2  Concept

Vehicles which exhibit high emissions even after remedial repairs, but which are not
suitable for scrappage, would be candidates for installing emission control system upgrades.
A combined strategy of scrappage, remedial repairs and control upgrades together could be
an extremely effective approach to reduce in use vehicle emissions.

Motor vehicle emission control technology has continued to advance in the 20 years
since catalytic converters were first introduced, and opportunities exist to utilize the
technology of the 1990s to reduce emissions from the vehicles sold in the 1970s and 1980s.

MECA -1- May 1995



- Emission Control System Up"grades for Gasoline-Powered Light—Dilty Vehicles:
An Available Option for Reducing ROG and NOx Emissions

Possible emission control upgrade strategies include:

o Install a three-way converter with auxiliary controls on a two-way converter
equipped vehicle; '
] Replace the existing three-way converter on an older vehicle with a current,

advanced design threé-way converter;

. Add a light-off or "pre-converter";
o Install a hydrocarbon adsorber; and
. Upgrade the evaporative emission canister.

Funding for upgrades would come, at least in part, from third-party sources and not
be borne entirely by the consumer. Possible concepts to promote and/or help cover the cost
of upgrades might include:

L Employer pays for upgrade as means of meeting employee trip reducﬁon
obligations; :

] Rebates on registration/vehicle tax;

X Emission credit generation and sale; and

L Upgrade program incorporated into the California SIP scrappage program

which contemplates nearly $1 billion in public/private fiinding over a 10 year period.
1.3 Issues to be Addressed

To implement a successful emission control upgradé program three critical issues
must be addressed: 1) technical feasibility and cost; 2) program structure and administration;
and 3) the source of funding.

2.0 BACKGROUND

2.1  The California Fleet

California's motor vehicle fleet approaches 25 million vehicles traveling over 700
million miles a day. Over 40 million gallons of fuel (diesel and gasoling) are consumed daily
in California.

Gasoline-powered light-duty vehicles account for 86 percent of the California fleet
and account for over 600 million vehicle miles traveled (VMT), with passenger cars

MECA -2- May 1995



Emnssmn Control System Upgx‘ades for Gasolme«Pawered Light-Duty Vehmles
An Available Option for Reducing ROG and NOx Emissions

responsible for over 80 percent of the VMT. The hght duty vehicle populatlon n Cahfornla
can be broken down as follows:

Passenger Cars = . 17.9 million.
nght -Duty Trucks - 4.0 million

Only one percent of the passenger cars and two percent of the hght duty trucks are .
dlesel-powered : _ . .

2.1.1 Emission Control 'Syszems on the California Fleet

Omdatlon catalysts (controﬂmg only HC and CO) were flrst mstalled on vehzcles
begmnmg with the 1975 model year; by the 1980 model year almost all new cars were
equipped with oxidation catalysts. Currently, there ‘are approximately 1.2 million passenger
cars and 0.2 million light-duty trucks which .are not catalyst-equipped in_California.
Approximately 1.5 million passenger cars and 0.18- million light-duty trucks are equipped
with oxidation catalysts. Beginning with the 1980 model year, cars began to be equipped with
three-way converters (controlling HC, CO, and NOx) and by.1981, ali cars sold in California.
were equlpped with three-way converters. Table 1 outlines the hght-duty passenqer car
populatxon in California by model year from 1975 onwards o

CALIFORNIA'S LIGHT l;rl?%? IEASSENGER CAR FLEET

1975 1976 1977 1978 1979
119,530 164,214 237,983 308,629 337,447

1980 1981 1982 1983 1984
342,548 371,708 410,716 530,472 683,083

1985 1986 1987 1988 1989
842,551 993,041 1,037,004 1,128,701 1,228,222

1990 1991 1992 1993 1994
1,298,742 1,384,004 | 1,501,284 1,582,771 1,670,520

MECA | -3- May 1995



Emission Control System Upgrades for Gasoline-Powered Light-Duty Vehicles:
An Available Option for Reducing ROG and NOx Emissions

‘2.2 The Pollution Contribution of Gasoline-Powered Light-Duty Vehicles

Exhaust emissions from gasoline-powered light-duty vehicles contribute over 650 tons
of reactive organic gas (ROG) and over 750 tons of NOx emissions daily in California.
Gasoline-powered light-duty vehicles also contribute an additional 400 tpd of the ROG
emissions as a result of evaporative losses. Total ROG emissions from gasoline-powered
light-duty vehicles in California is over 1000 tpd. In total, they are responsible for over 80
percent of the ROG emissions and almost 50 percent of the NOx emissions of the total
California mobile source fleet.

Table 2 outlines in-use emissions levels of light-duty vehicles in the South Coast Air
basin as determined by CARB for the 1981 to 1989 model year fleet.

~ Table2 |
AVERAGE IN-USE EMISSIONS LEVELS

HC . co  Nox
YEAR (g/mi) (g/mi) (g/mi)
1981 0.9 17 137
1982 1.00 12.88 126
1983 084 1169 1.19
1984 0.50 792 1.05
1985 0.43 6,90 0.98
1986 039 | 643 093
1987 0.36 714 0.90
1988 033 | 630 o084
1989 0| s 063

Source: CARB

An emission control upgrade program would in all likelihood not be focused on
vehicles emitting average emissions levels but rather, vehicles emitting excessive pollution.
* Sunoco studied the feasibility of using remote sensing to find gross emitting vehicles in the
Philadelphia area from February 15, 1994 to April 2, 1994. A total of 3,127 vehicles were
found to be emitting excessive levels of emissions by the remote sensing device. This
represented approximately 4.2 percent of the total number of vehicles that had driven by the
roadside installation. Of these, 300 vehicles were tested using IM 240 methods. The results
of the IM 240 tests for model years 1981-1989 are shown in Table 3,

MECA -4 - May 1995



Emnssmn Control System Upgrades for Gasohne—?@wered Light-Duty Ve}ucles _
An Available Option for Reducing ROG and NOx Emissions

" Table3
IM 240 IN-USE EMISSIONS RESULTS
R . HC o co | wNox
YEAR . C - (g/mi) S {g/mi) - (g/ml)
1981 o269 | 4306 | 208
1982 407 485 214
1983 193 w4 2w
1984 24| o 2318 203
Coqe8s o .ses| w56l 339
1986 219 3075 | 15
1987 | - w67 | - 2017 ) 148
088 | 28 Cooser|l s |
e 1w | A | A

" Note:  The worst vehicles were excluded from the analysis: Source: Suroco Study
3.0 TECHNOLOGY
3.1  Technical Considerations

Before a control upgrade is installed, the vehicle should undergo any remedial repairs
and the vehicle should be returned to the manufacturer's original specifications.  The
upgrade must be able to be integrated into the available space on the vehicle and should be
designed for easy and proper installation. Also, the upgrade must achieve the desired
emission reductions without adversely impacting the emission control performance of other
components of the existing system. For example, when installing an additional converter,
care must be taken not to adversely effect thermal management considerations as they relate
to the downstream control equipment. Similarly, the upgrade must not affect vehicle
performance. For example, changing converter design or installing an additional converter
must not adversely affect back pressure.

3.1.2 Description of Potential Upgrade Strategies

Various approaches to control upgrades are available. Perhaps the simplest strategy
is replacing an existing three-way converter on an older vehicle with a current, advanced
design three-way converter to improve converter efficiency and to obtain substantial
additional emissions reductions.
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There are several approaches which potentially could be used to improve the cold
start performance of the emission control system on existing vehicles. The addition of a
small light-off or preconverter of low thermal inertia can significantly reduce CO, HC, and
NOx emissions. Similarly, the addition of a hydrocarbon trap can reduce cold start HC
emissions by effectively trapping the hydrocarbons (unburned fuel) until the main converter
reaches its operating temperature at which point the HCs are released from the trap and are
oxidized over the active catalyst.

Another strategy is converting older, existing vehicles equipped with two-way catalytic
converters to accommodate three-way catalytic converters. This approach requires not only
current, advanced converter technology, but also appropriate. auxiliary fuel management
hardware.  Although slightly more complex than the above approaches, substantial
reductions in emissions can be achieved. Another factor to consider in pursuing this strategy
is the advanced age of the vehicles -- most will be 1980 or earlier model year vehicles.

With evaporative emissions responsible for approximately a third of California's ROG
. emissions from light-duty vehicles, considerable opportunity exists to reduce these emissions
by upgrading evaporative emission controls on existing vehicles. For example, General
Motors has suggested that a relatively simple modification to the evaporation canister could
reduce evaporative emissions from existing vehicles.

4.0 EMISSION REDUCTION BENEFITS OF CONTROL UPGRADES

The various approaches to control upgrades will be characterized by varying costs and
emissions reductions. A detailed analysis of the costs will be needed. However, if a market
can be created for control upgrade packages, significant emission reduction appears possible.

To illustrate the emission reduction potential of upgrades, preliminary data on three
control upgrade strategies are discussed below. Although preliminary in nature, the data
suggests significant potential to reduce HC, CO, and NOx emissions from the existing
California light-duty fleet. :

41  Upgrading to An Advanced Palladium Catalyst Formulation:

A simple approach to control upgrade would be to install an advanced catalyst
formulation on an existing vehicle. The emissions benefits of employing such a strategy is
shown below. The test was performed with a 100,000 mile simulated aged advanced catalyst
formulation converter on a 1992 vehicle with a 4.6 liter, V-8 engine. The upgrade converter,
although an advanced palladium formulation, used loadings similar to the OE catalyst.
Hence, even better performance could be achieved with higher loadings. The installation
of the advanced design converter reduced emissions by 46% for HC, 45% for CO and 43%
for NOx (see Figure 1). o
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Figure 1

THE USE OF AN ADVANCEDDESIGN- s
PALLADIUM CATALYTIC CONVERTER
- (8 cyl, 4.6 liter, 1992 vehicle)

Emissions (g)‘mi)
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0.50
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p.oo |

B HC (0] ) NOx

Tested Over the FTP, Catalyst Aged 100,000 Miles

- OE Results -
] N Advanced Pall'adi'um Converter

4.2 The Addltmn ofa Light-Off Converter

A 1992 .Tecp Grand Cherokee equlpped thh a2 hter V8 engme was tested by
TUV of Germany, the country's government authorized testing facility. The vehicle had only
accumulated approximately 5,000 miles at the time of the investigation and hence, the
emission control system is assumed to have been performing well. The vehicle was tested
over the Furopean driving cycle as it was received and subsequently, retested with the
addition of a light-off catalyst. The small (3.54 in. dia. x 2.93 in.) light-off catalyst was
installed after the "Y" in the exhaust system approximately two feet from either manifold and
three feet in front of the main underbody factory installed converter. The light-off converter
used an advanced technology washcoat placed on a thin metal foil substrate. The results of
the test are shown in Figure 2 below. As can be seen, the installation of the light-off
converter on the Grand Cherokee reduced emissions by 46% for HC, 58% for CO, and 81%
for NOx.
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Figure 2

ADDITION OF A LIGHT-OFF CONVERTER
(8 cyl., 5.2 liter, 1992 vehicle)
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4.3 Upgrading Two-Way Systems to Three-way, Closed Loop Systems

Thirteen older (MY 1975-1979) vehicles were studied to quantify the emissions
reductions which could be obtained from converting these vehicles from two-way catalyst,
open-loop emission control systems to three-way, closed-loop systems, and installing a new
certified aftermarket converter. The results of the investigation are shown in Figure 3.

Figure 3

COMPARISON OF THREE-WAY,
CLOSED-LOOP RETROFIT TO TWO-
WAY, OPEN-LOOP VEHICLES

Emissions (g/mi)
5.00
4.50
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3.50
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2.50
2.00
1.50
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0.50
0.00 "

Average of 13 Vehicles Tested Over FTP
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] Funed-Up
m] After Retrofit
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- As shown, the control upgrade reduced emissions significantly. If compared to the
emissions of the vehicles after they had been tuned-up, average reductions of 72% for HC,
64% for CO, and 62% for NOx. These reductions increase .to 81, 82; and 69 percent
respectively if compared to the emissions of the vehicles as received. ' S

44 . An Investigation of "C_atalyst Location:

. A recent Society of Automotive Engineers technical paper (SAE Paper 1922338)
reported the results of an investigation comparing different converter configurations and
-volumes to emissions performance. The testing was.performed on 2.3 liter 1991 vehicle and
all converters were rapidly aged to a 50,000 mile equivalent. The baseline configuration
included one 167 cubic inch (in®) underbody converter. Two additional configurations tested
included the addition of light-off converters. The first employed a smail (41 in’) light-off
converter combined with a 28 percent smaller volume (122 in®) under body converter, and
the second employed a light-off converter combined with an underbody converter both of
a 83 in® volume (50 percent of the baseline underbody converter). Therefore, total catalyst '
volume remained approximately constant for all configurations. The results are shown'in

77 COMPARISONS OF DIFFERENT CATALYST =~ . =
o LOCATIONS ON PERFORMANCE - o
(4 cpl, 2.3 liter, 1991 vehicle)

*  Emissions (g/mi)
0.40
0.35
0.30
0.25
0.20
0.15
0.10
0.05

0.00 :
NOx
Catalyst volume constan!. Tested over FTP.
u Base Litte - 167 Cl Underfloor, No preeat
n 41Cl Precat & 122 CT Underfloor
jm] 83 CI Precal & 83 Cl Underiloor

Source: SAE 922338

The tests show that significant reductions (greater than 60 percent) in HC emissions
can be achieved by moving a portion of the catalyst volume close to the manifold. At the
same time, a 10 to 15 percent NOx reduction is achieved. Although CO emissions increased
in the instance where 50 percent of the catalyst volume was placed in a close coupled
location, this result was probably the result of the particular washcoat and precious metal
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compositions used. It should be emphasized that the catalysts used in this testing program
were not optimized; significantly improved results could be achieved by employing thin-
walled substrate, increased cell densities, and optimized washcoat and precious metal
formulations. :

4.5 Additional Aftermarket Converter Installation Data

Emission control upgrades are designed by definition to be OE equivalent or better.
Although aftermarket converters are not manufactured to the same specifications as OE
converters, data generated by an advanced formulation aftermarket converter of lower
loadings and volume can be used to illustrate the potential of emissions control upgrades
(see Figure 1 for results of OE equivalent upgrade).

In one investigation, both two-way and three-way aftermarket converters were
installed on vehicles to quantify the emissions reductions achieved over the FTP. Once these
reductions had been quantified, the converters were aged to 25,000 miles then retested to
quantify deterioration. In the case of the tests of the two-way converters, two 1979 Ford
F250 lLight-duty trucks with 40,000 and 110,000 accumulated miles were used. Both trucks
had 7.5 liter engines. For the three-way tests, a 1989 3.8 liter Mercury Sable with 63,000
miles and a 1988 5.9 liter light-duty Dodge truck were used. The results of the tests are
shown in Figures 5 and 6.

Again, although not completely representative of a control upgrade, the reductions
achieved by the simple installation of an aftermarket converter serves to highfight the
minimum reductions that can be expected with an OE or better control upgrade.

Figure 5

COMPARISON OF IN-USE EMISSIONS TO
FRESH AND AGED AFTERMARKET
CONVERTER EMISSIONS
(Two-way A/M Converters)
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Figure 6

COMPARESON OF IN-USE EMISSIONS TO
FRESH AND AGED AFTERMARKET

CONVERTER EMISSIONS

. (Three-way A/M Converters)

-.Emissions (g/niij
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.. 4007
3.50
3.00 |
2.50
2.06 )
- 1,50
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4 6 Anaiys;s of Cahforma Alr Quallty Benefits. '

In ordcr to take a preliminary look at the potent1a1 air quahty beneﬂts that an
emission control upgrade program could offer Cahforma two analyses have bcen performed

The first analysis uses:

L data from Section 4.2 which quantifies the emissions reductions
obtained by installation of a light-off converter,

° CARB in-use emissions data (model years 1981 to 1989) summarized
in Table 2,
o CARB's reported passenger car fleet data for the same model years

reported in Table 1 and an average daily trip of 29 miles.

An emission control upgrade program could be designed to target relatively high
emitting vehicles for maximum benefit. For this reason, a second analysis was performed.
In addition to using CARB passenger car fleet and VMT data, in-use emissions data from
Sunoco Emission Systems Repair Program performed in the Philadelphia, PA area from
February 15, 1994 to April 2, 1994 was used. In this study, over 3,000 vehicles were detected
as high emitters by remote sensing in this period. Of these, over 300 underwent IM 240
testing. The results of these tests were used to calculate in-use emissions levels. The
number of high emitting vehicles represented 4.2 percent of those vehicles which were
screened by the remote sensing station. Of these, 70 percent failed the I/M 240 test. For
our analysis, the in-use emissions levels (Table 3) calculated from the Sunoco study were
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applied to 2.94 percent (70 percent of 4.2 percent) of California's 1981-1989 passenger car
fleet. Again, the control upgrade strategy outline in Section 4.2 (e.g. a light-off catalyst) was
used to determine the emissions reductions possible.

Using the first analysis and assuming 10 percent of the 1981 to 1989 California
passenger car fleet was upgraded with a light-off converter as described in Section 42,
emissions would be reduced by 4.63 tons per day (tpd) for HC, 95.04 tpd for CO, 16.35 tpd
for NOx respectively as shown in Figure 7. This is equivalent to over 1650 tons of HC,
34,500 tons of CO, and almost 5,950 tons of NOx on an annual basis.

The results of the second analysis indicates that the addition of a light-off converter
on 2.94 percent of California's 1981-1989 model years fleet representing the higher emitting
- vehicles would reduce HC emissions by 6.99 tpd, CO emissions by 86.98 tpd, and NOx by
8.44 tpd. This is equivalent more than 2,500 tons, 31,500 tons, and 3,000 tons respectively
on an annual basis. A comparison of the reductions achieved for HC, CO, and NOx under
the two scenarios is shown in Figure 7. The significant difference in the results found for
NOx in the two instances, may be explained by the fact the remote sensing device used in
the Sunoco study was designed for HC and CO, not NOx. Hence, it is quite possible that
many high emitting NOx vehicles went undetected and were not included in the Sunoco
study. Therefore, in reality, larger NOx reductions can be anticipated.

~ Figure 7

POTENTIAL DAILY EMISSIONS REDUCTIONS |
2 Case Studies (avg. emission levels vs, liigh emitters ("81-'89))

Possible Reduction (tpd)
18.00
16.00
14.00
12.00
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8.00
6.00
4.00
2.00
0.00 -

: Y i e R
HC coO NOx
Pollatant

| 10% of CA Fleet using avg. in-use emissions levels,
| | 2.94% of CA Fleet using Sunoceo high emitter data
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50 CER’HHCATION PROGRAM DESIGN AND IMPLEMENTATION

The certification program implemented to - eva]uate candidate control upgrade
equipment must effectively screen systems and properly quantify the emissions reduction.
At the same time, the certification program should not be so burdensome as to discourage
the certification and utilization of -effective emission control upgrade systems. Also, a
method of calculating the life-cycle benefits of a pamcular upgrade strategy on spec1ﬁc
vehicles will need to be developed ‘ _ .

There are several emission control programs which could be drawn upon to fashion

- a certification program, including the California's aftermarket converter regulatibn's the U.S.
EPA urban bus engine retroﬁt/rebuld program and the Cahforma fuel conversion emlssmn
credit program _ :

Development of an effective and cost efficient certification process - will best be
developed through the COOperatlve efforts of California state and local air quality ofﬁmals
mtercsted pnvate sector parties and the environmental commumty

Effcc‘ﬂvu er‘orccmem w111 also be a critical compoqpr“r of a succpscful prom"am Tn
particular, steps must be taken to nsure proper pre-condltzomng of the vehlclc and proper
mstailatlon of the upgrade klt ' o

S 1 ‘Recommended Elements of Certnﬁcatmn Pragram

Emission Performance Evaluation -- To maximize the flexibility and effectiveness of
an upgrade program, each upgrade kit should be judged individually on its emission
reduction capabﬂltlcs rather than requiring an upgrade system to meet a specific standard
(e.g. such as requiring an upgrade control to enable a vehicle to meet a TLEV or LEV
'standard) This can be accomplished by assessing emission reduction through back-to-back
emission testing on a designated "worst case" vehicle. Such an evaluation would take place
after the device tested has been aged either through operation on a mileage accumulation
vehicle or by an acceptable accelerated aging procedure.

6.0 CREATING A MARKET FOR EMISSION CONTROL UPGRADES

Since installation of emission control upgrades is likely to represent a cost in excess
of the amount the consumer would be willing to pay, some additional incentive and/or third
party source of funding will need to be developed. Possible concepts to promote and/or help
cover the cost of upgrades might include:

® Emplover pays for upgrade as means of meeiing employee trip reduction
obligations -- In combination with, or in lieu of employer efforts to reduce trips by its
employees, an employer could fund a program under which its employee's or other's vehicles
would be screened and targeted for either remedial repairs, emission control upgrade, or
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scrappage. For those vehicle owners participating in the program, the employer would fund

all or part of the expense.

L Rebates on registration/vehicle tax and other incentives -- Consumers participating
in the emission control upgrade program could receive rebates for vehicle registration fees
and taxes, as well as other benefits including preferential parking. R

® Emission credit generation and sale -- The emission control upgrade program
could be folded into existing emission credit trading programs.

. Upgrade program incorporated into the California SIP scrappage program which

'conremplates nearly $1 billion in publicprivate funding over a 10 year period - A key

component of California SIP is a multi-vehicle scrappage program. That program could be
expanded to include emission control upgrades. As vehicles are scrapped, the per-vehicle
cost is expected to increase as the supply of vehicles available for scrappage decreases. At

- some point, incorporating an upgrade component into the program could prove very cost

effective.
7.0 PILOT PROGRAM

To assess the potential benefits of an emission control upgrade program for gasoline-
powered light-duty vehicles, a multi-vehicle pilot program evaluating several upgrade
strategies should be implemented. The program could be developed through the cooperative
efforts of CARB, interested local air quality districts, private sector companies and emission
control manufacturers. MECA would be interested in participating in such a program and
MECA member companies would be willing to provide emission control technology
hardware and technical support.

8.0 CONCLUSION

Even with further emission reductions from new on- and off-road vehicles -and
engines, consumer products, and stationary sources, additional reductions of pollutants will
be necessary to enable California to meet its goal of clean air by 2010. Reducing emissions
from existing passenger cars and light trucks is an available strategy. Emission control
upgrades, used in combination with other strategies for reducing emissions from existing

- vehicles, has the potential for providing significant emission reductions of ROG, NOx and

CO.

A number of technical and program implementation issues exist; perhaps the must
challenging is identifying sources of funding and/or incentives to underwrite the costs of such

a program. We believe these challenges can be overcome and would welcome the

opportunity to work with air quality officials and private industry in California to further
evaluate the potential of the emission control upgrade concept.
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Statement
_ _ - of the _
Manufacturers of Emission Controls Association
on the )
_ Air Resources Board's o
Proposed Amendments to the Certification Procedures for all On-Road Motor Vehicle
Retrofits and Proposed Optional Retrofit Emission Standards for Heavy-Duty Engines
- ' ‘and Vehicles -

July 24, 1994

The Manufacturers of Emission Controls Association (MECA) is pleased to present
written - testimony in support of the Air Resources Board's proposed revisions to ifts
regulations covering retrofits. We wish to commend the Board and staff for their continuing
efforts to develop and implement an effective retrofit program and for expanding the
program to include conventional fuel retrofits. We concur with ARB's view that including

the opportunity to- certify such exhaust aftertreatment devices as catalytic converters and

diesel particulate traps or filters will provide significant additional emission control
opportunities. S T ' '

MECA is a non-profit association of companies that manufacture various motor
vehicle emission controls. Our membership includes companies with extensive experience
in developing and manufacturing control technology such as the catalytic converter and
diesel particulate filters. Currently, these companies are developing and producing control
technologies for a variety of on- and off-road vehicles and engines.

In proposing these regulatory revisions, ARB has demonstrated a willingness to
modify its requirements to ease the administrative burdens of certification while preserving
the integrity of the program. ARB's efforts will no doubt facilitate operator participation
in the fuel conversion/conventional fuel retrofit program. We hope that ARB will continue
to show this flexibility should additional certification and durability demonstration issues
arise as more experience is gained with the new procedures.

We would like to offer the following specific comments on the proposed revisions:

o Under Section 1) e, non-credit generating alternative fuel retrofit systems for
model years 1994 and earlier vehicle and engines are given the option to certify under the
proposed procedures. We believe that including conventional fuel retrofits, including heavy-
duty vehicles and engines, under the provision would provide substantial additional control
opportunities. A number of our members have been providing heavy-duty retrofit
aftertreatment control systems to the off-road market for over 25 years with over 100,000
systems having been installed. These technologies are readily adapted to heavy-duty on-road
vehicles and could provide substantial air quality benefits. More recently, MECA member
companies have been demonstrating technologies to be certified under EPA's urban bus
rebuild/retrofit program. In fact, one system has already received certification. Other



MECA members have performed considerable development and continue their efforts in the
area of conventional fuel retrofits for pre-1994 light-duty vehicles. Hence, we believe that
a broad spectrum of technologies will be available for certification under ARB's retrofit
~ program and that by including conventional fuel retrofits for vehicles. and engines
manufactured before 1994 would provide significant additional control opportunities in the
State of California.’ SR - . R - SRR R

" Further, we believe that including both pre-1994 conventional fuel and alternative fuel
retrofits for credit generation under the proposed revisions would give operators incentive
to use retrofit technology developed for these vehicles and further provide considerable and
quality benefits for the State of California. ' L S

¢  MECA concurs with ARB's proposal to allow carry-over and carry-across
emission test data as a part of the certification procedures. This will allow manufacturers
to certify products for a wider range of vehicles and éngines and will provide additional air
quality benefits, It is our understanding that ARB would allow certification data carry-over
in a manner similar to the light-duty aftermarket converter procedures where WoIst case
vehicles can be used or in the case of heavy-duty vehicles and engines, procedures similar

1o those ‘of EPA's urban bus rebuild/retrofit program..

o Wehope our ;omméhts a_fé helpful to the Board ir its consideration of the pr'oposéd |
revisions to-the certification procedures for all on-road motor vehicle retrofits and proposed
optional retrofit emission standards for heavy-duty engines and vehicles.
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July 27 1995

' Chairman Air Resources Board
and Bcard Mambers

Dear Members;

Tcplc.:

ARB Hearinyg, July 27, 199% :
Heavy Duty Engine Certification Procadure
and - Em1951ons Reductlons

Certaln 1ssues have caught my attentlon that I would 1ike to have.
the board address.  The focus of todays hearlngs are.. related to
Heavy Duty Englnas and Vehlcles.

-The followlng fmrst EWO pages ‘contain what wasg to be my or;glnal
outline for public comment. Pages thres and four 'represent a
partial 1ist of issues I  would like the .AREB Board to address
Pages five, six and seven demonstrate the ability of GSNGS and
cLI in addressing air quality issueg. The KG-5000D series
equipment has peen Droven world wide to be reliable, cost
effective and energy efficient. ;e

Thank you for ‘the opportunity to present our concerns and
. opinions. -

Sincerely,

1747 Live Oak Bivd., Suite J = Yuba City, CA 95891 « (916) 6958-2234 » Fax (916) 673-3561
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I.

© II.

1IE.

Iv.

V.

VI.

OUTLINE OF TOPICS
TO BE DISCUSSBED

Presented tor Callfornla Air Regources Boaxd

california Energy Polxcy, Calzfornla Leglslative bllls,

Federal Energy ?olicy and Clean Air Act.

‘Yarious Demonstration and R&D progress.

value of Program Results related Yo goBt, 'énv1ronmental &
Energy Securlty and the taxpaylng citlzens of Callfornla &
USA.

Internaticnal_perspéctivé, direction and accomplishments.

Brief review of GENGS and. CLI.

vil. Furtherrdescribe CLI technology.

VIII.Projects, Testing & Certification on a state, federal and

IX.

X.

XI.

International level.
Resultg of various KG-5000D prbjects.

insufficient data .for support & evaluation at the state &
federal level. : :

Relationships between policymakers. regulators, Utility
Co.g, Consultants, California Institute of energy
Efiiciency and other involvements between gsaid company.
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. XII. What wefpropose.

XIIT. BARB's decision: To do what is right and be an innovative
leader for fair cost, effective clean air products. . Or,
capitalize on past accomplishments and recognition for gains
where. clean air and ithe environment are only to promote other
‘gerving interests for larger personal gain at the expense of the
people and technology such as mvgelf and my company.

VThank:YOu for your time.
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~ENERGY AND THE ECONOMY
(CEC 1994} =

THE CALIFORNIA & GOVERNORS ENERGY.POLICY:

*Fundamemtal change, reshaplng industry

*California leading the nation.

EInsure energy related businesses and. tnelr companies 1nvestments
with approprlate government support.

*Important to selectlvely malntaln those that have helped

previously. '
*Certain closely relatsd. groups i.e, GRI; Southwest Research,
Acurex Environmental,  CEC, ARB, Cal-Trans, University of
Rivergide, West Virginia University, NREL, DOE and Ex~personnel.

»*Aggressavely promote gxport of Energy Technology ploneered here.

in California.
*Maintain leading edge based on past accomplzshments which

- creates an economic benefit along with jobs.

*Work with states snergy industry to gevelop R&D and new
technologies. Algo work w1th states Aerospace and hlgh
technology COmpanies.

*our efficiency is embraced Nation wmde and by all states.

. *The nation has followed our lesd.

*CRITICALLY IMPORTANT—&ISTEN 70 THOSE EFFECTED BY POLICY. THOSE
REPRESENTING CALIFORNIA STATE GOVERNMENT MUST INSURE OPEN ACCESS
TC ENERGY REGULATORY DECISION MAKING FOR PROVIDERS AND ALL o
CONSUMERS .

*Support programs that create jobs.

*Streamline regulator progress.
£#Promote mariketing and technology. '

*Balance energy, economic and envzronmental gains.
xAggressively pursue alternative transportation fuels and
technology. -

*Implement policy to achieve COST EFFECTIVENESS.

rCaglifornia or The Policy in revitalizing the economy the state's
energy industries can create new high tech. jobs and reduce cost
through efficiency gains, while providing. ENVIRONMENTAL
BENEFITS.

*California is the leader in alternative fuel technology
development and exporting.

*THEREFORE CALIFORNIA CAN CAPITALIZE ON IT'S INTERNATIONAL

RECOGNITION AND SELL EXPERTISE ABROAD.

*And also CAPITALIZE ON IMPORTANT ENERGY & ENVIRONMENTAL POLICY

WITH INDUSTRY & JOBS.

*Coordination is needed to continue between ENERGY,
TRANSPORTATION AND ENVIRONMENTAL AGENCIES TO INCREASE STATES
ECONOMIC BASE.
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THE, FEDERAL GOVERNMENT HAS SPENT 61 MILLION QQLLARS

 CALIFORNIA WANTS TO_INCREASE TAXES $2.77 BILLIQN DOLLARS

Dr. Herbert Flores PH D.

Heavy-Duty, CEC C
10 vears expserience, . manager

':Radlan Corp CEC & Veracruz Internat1onal Unlverslty

promote the research development demonstration - of vehicle
englnes and - fuel technaiogles that are more energy efficient,
less  polluting and less dependent 'upon petroleum fuels than
current technology. :

*De31gn program— address market needs/opportunlty-
*Becure funds (state and federal).
*Prepare reguests for proposals.

*Review proposale and competitively award funds.

*Help insure program. executlonfsuccess.

*Gather & analyze data.

*Summarize & Dlssemlnate to publlc & prlvate sectors.

*Asslst 1n developlng energy pollcies based on program results.

‘ Loval utate/Energy & Air PO*luulon Agenules.-'
-Vehicle/Englne Manufacturers. .

‘Energy Utility Companies

Fleet managets : ‘

'*RESUBTS TO DATE:

AFT in Heavy duty can work (technlcally/fea91bly)
Reduce NOx emissions 50% or more (to 0).

*NEEDS: _
Provide durability and reliability.
) Market incentives for economic viability.

*MEDIUM DUTY CNG DEMONSTRATION:
Using the most advanced retrofit kit. .
- bedicated engine repower & OEM Tachnology.
3 years of data

Paul Wuebben:
Oversees development & commerc1allzatzon activity.
*Chairman of Technical review committee under AR 2297.
*Alternate fuels representative to California Assembly. .
*Consultant to Nomura Research Institute. o
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NATURAL GAS SYSTEMS
CLlL M&om:ed Distributor

K/ - GOLDEN STATE NATURAL GAS SYSTEMS

PROVIDING CLEAN ATR_AND COST EFFECTIVE SOLUTIONS
FOR '

'THE_STATE OF CALTFORNIA

" A. CLEAN BIR SOLUTIONS FOR AIR QUALITY MANAGEMENT DISTRICTS.

1. Golden State Natural Gas Systems is worklng
toward the solutlon of Clean Alr Quality Issues.
: ?,'Golden State Natural Gas Systems is a Small
L Minority Bu51ness submittlng Projects to clean
“the air by may of & Callfornia Air Resources ‘Board
' Cert1f1ed Dual/Fuel Retrofit Conversion Equlpment_
‘_(the XG5000- D) manufactured by Carburet1on Labs.:
. Int. Inc. of ‘Miami, Flordia. ThlS nqulpment has
'z'been used on Vvarious Medium Duty and Heavy Duty
_Vehicles, along vith Statlonary‘and Locomotive
EﬁﬁlicationeQ | e ' E

B. TESTING OF_EMISSIONS:
‘1. Golden State Natural Gas Systems has proved that the
KG5000-D Conversion Xit performs consistantly and at

the same time reduces emissicns in a cost-effective
- manner. With the use of the Enerac 3000 measuring

the amount of pollutants, NOX emissions can bhe ‘
tested and verified in-field and on- 51ght when needed.

C. TECHNOLOGY:
1. The KGSOOO D Conversion Klt has proved emissions
reduction capable through testing for Certification
Ly the California Air Resources Board, MTA for private

clients, on locomotives utilizing in- field Testing
Procedures, under UMTA ranﬁom emission checks, and for

the Japanese Government .

1747 Live Oak Bivd., Suite J + Yuba City, CA 95991 * (916) 696-2234 + Fax (916) 673-3561
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D. WHV THE KG*OOO D CONVERSION~ KIT’
- 1. The K&5000-D Conversion Kit is a Cost- Bffectmve
' means to Alternative Fuels and_nmlss1on Reductions.

The Kit ailowS'th@'Fleet'Manager'to utilize his
EXlStlng equipment while maintaining the original’
Vcharacferlstlcs of the diesel engine to reduce
operational costs, increase the perfornance of hls.'
Fleet, reduce emlssions, and ellmlnatzng the
pOSsiblllty of equlpment down time due to 1nter-

ruption of fuel supply

E RESOURCES AVAILAPLE S . R _ . . _
1. Golden State N urai Gas Systems has established
a unigque relatzonshlp with a “Dlverse Association"

of. Companies with expertise in a wide array of
gervice areas. What we ‘refer. to as "The Team:
Approach" in satisfying the customer’ s needs.

*REFERENCES AND INFORMATION SUPPLIED UPON REQUEST. .
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. GREATER SACRAMENTO REGIONAL
" CLEAN AIR COALITION

"MEMBER GOLDEN STATE NATURAL GAS SYSTEMS INC.

Golden State Natural Gas Systems is the Callfornla Dlstrlbutor
for -Carburetion Labs  International, Inc. . of Miami, Florida.
Carburetion Labe ig the manufacturer of the KG-5000D "diesel/
natural gas conversion. system. This retrofit conversion sysiem
enables any existing diesel engine to be converted to run on a
mixture of diesel and natural gas. The = process is known as
fumigation, which enables the OEM - intake design fo the engine to
be utilized. - The exigting characteristics of the diesel engine
are maintained allowing for a cost effective means  to convert a
dlesel engine to an alternatlve fuel—-Natural Gas. : .

For the past six _(6).years, Golden State has been inveolved w1th
the California Air Resources Board {CARB} certification process
for the KG-5000D eguipment, product evaluation by the three (3)
major California VUtility companies; ‘egtablishing a california E
dealer network by working with various ARB and local AQMD agency .
pergonnel, the implementation of a training and certification
program. for gualified dealers and 1mplementat10n of imstallation
facilities throughout callfornla,_ : B

Demonstratlon and evaluatlon programs have been conducted at
- pumerous locations such as the city of Long Beach fleet services
Bureau, (see attached) San Diego Gas & Electric, Pacific Gas &
Electric and also the  Californian Energy Commission under - the

CEC's medium duty vehicle program. These programs are done to
evaluate the driveability and durability of the equipment, ease
and cost of conversion, fuel consumption ratios (%), cost

associated with the operation of the vehicles, and market
acceptance potential by the diesel fleet operators.

Training and certification programs have been conducted at -
various locations in California since June of 1993. Currently

thirty eight (38} individuals have been certified through our

training programs. {See attached #2 and #3}. '

Equipment evaluation, research and development and emission

testing are a continuous on going event coordinated by the

Manufacturer, Carburetion Labs, with input from Golden State and

various installers and end users. Our main interest at Golden

State Natural Gas Systems is to work with various public and-
private entities so we are able to offer the diesel fleet user a

cost effective means to sw1tch to an alternative - fuel,

spec1f1ca11y Natural gas, while maintaining compliance with

local, state and Federal emission regulations. :

gincerely,

Kevin Weddle
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Carburetion 515 NE 150 Street

Labs ~ Miami, FL 33179
T international Phone 305/651-2220
Jne. Pax 305/651-9360

July 26, 1995

Mr. Kevin Weddle :
Bolden State Natural Gas Systems
1747 Live Oak B1lvd,

Suite J : .

Yuba: City, CA. 95991

Dear Kevin:. o . : : ?

" Thank you for the data which you provided us on the Cummins L-10
emissions test which was conducted at Valley Detroit Dlesgel. As
~you know, these tests were conducted with the use of tha ENERAC.
3000 emissions.analyzer and. provided data'on NO, NOZ, NOX and-co-'

The results of thls prellminary test show promlslng resuits for
our TLEV program from the standpoint of  smissions reductions as
well as the feasibility of administering the test in a timely,
efficient and cost effective wmanner. Although this preliminary
test " did mnot incorporate the full TLEV test achedule, it
certainly demonstrated the viability of the concept. ' '

- The NOX results  produced during this test Beries are
encouraging. The baseline 100% diesel NOX: concentrations were
approximately 598 ppm on average. - In comparison. the dual-fuel
NOX results were approximately 426 ppm. Thus, we were achieving
approximately a 38% reduction. in NOX production with the engine
operating in the dual-fuel, CNG!Diesel mode. A

I find these resulLs very promising considering that the
conversion kit which was ingtalled on the Cummins L-10 does not
incorporate our most recent kit improvements of which you are
aware. This includes our upgraded catalyst, new Diesel FCV (Flow
control valve) or our new Diesel/Gas EGR system which we are now
using in Japan.

‘We look forward to worklng with ‘GSNGS in the implementation of
the TLEV program in the near future. As always, if you have any
guestions, please feel free to call.

Sincerely,

T

Jagon Green
Vice Presiden





