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F UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ismg | " WASHINGTON, D.C. 20460
i | |

OFFIOE OF

AR AND RADIATION
Mr, Kevin Brown December 2, 1996
Marketing Executive
Engine Control Systeths
1165 Pony Drtive
Newmarket, Ontario
Canada L3Y 7V1

' Dear Mr. Brovn:

This is to notify you that the notification of intent to certify that Engine Control Systems
submitted to EPA on December 13, 1995 under the urban bus retrofit/rebuild program has been
approved for certification. The models and certification levels applicable to this certification are
stated in enclosure A, ' . o

The notice of this approval will be published in the Federal Register in the near future.
The notice will contein the above table and other information that is relevant to this certification.
I trust this has been responsive. If you have any questions, please felephone Anthony Erb of my
staff at (202) 233-9259, -

Director , Engine Programs & Compliance Division
Office of Mobile Sources
USEPA

Ehclosure

RacycledRecyslable » Privted with Vegelatia Ol Baged inks on 100% Recyoled Paper {40% Postconsume!)
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Enclosure Table A. Certification Levels
Engine  |Model Year _Pﬁ Level' |PM Level® |Code/
Models ' with OCM with ocM | Family
and DDC
Certified
Rebuild
|Kit
6V92TA 1979-87 0.38 0.22 All
MUT | '
) 1986-1989 0.23 0.17 ALl
6VO2TA DDEC | 1986-87 0.23 N/a all
1 N . -
EV92TA DDEC | 1988-90 0.23 0.17 all
II _
1991 0.23 N/A
_ 1992-93 0.19 N/A : All
6V71N 1973-89 0.38 N/A All
6V71T | 1985-86 ' 0.38 N/B All
6L71TA 1988-89 0.23 N/A All
6L71TA DDEC | 1990-91 1] ©-23 N/A All
' The original PM certification Jevels for the 1991 §V92TA DDEC I, and 6L71TA DDEC engine models are based

banking and trading program, These limits are higher than the
1991 PM standard of 0.25 g/bhp-hr. The PM level i this table for the engines that are equipped with the OCM
provide at least a 25% reduction from the original ceptification levels. The 1992 to 1993 6V92TA DDEC Il engine
models were slso certified using FELs and likewise the PM levels for the engines equipped with the OCM represent at
least a 25% reduction from the original certification jevels,

on Federal Ervission Limits (FELs)under the averagi

For 6V92TA MUT and 6V92TA DDEC I modgls that are rebuilt using & certified DDC emissions retrofit kit, ECS
is cerlifying the PM engine emissions to reduced levels ag provided in T'sble A. provided the OCM is installed at ihe
same lme the rebuild with Lhe certified DDC upgrade kit takes place. The DDC upgrade kit certification notifications
were published in the Federal Register on Ootober 2| 1995 (60FR51472) and Fuly 19,1996 (61FR37738) respectively.
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Mr. Kevin Brown
Marketing Executive
Engine Control Systems
165 Pony Drive
Newmarket, Ontario
Canada L3Y 7V1

Dear Mr. Brown:

I RECEXVED 0CT 2 4 1997

2565 PLYMOUTH ROAD
ANN ARBOR, MICHIGAN 48105

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL VEHICLE AND FUEL EMISSIONS LABORATORY

OFFICE OF
AIR AND RADIATION

This is to notify you that your request to amend the Engine Control Systems 2-stroke
engine certification which was approved by EPA on January 6, 1997, to include 1973 to 1984
DDC 8V71N engines has been approved. The certification level applicable to this amended
certification is stated below: '

Table A. Arnended Certification Level

SV7IN

1973 to 1984 0.38 All

All

The notice of this approval will be published in the Federal Register in the near future.
The notice will contain the above table and other information that is relevant to this certification.
amendment. I trust this bas been responsive. If you have any questions, please telephone
Anthony Erb of my staff at (202) 233-9259.

Sin

ester J. France, Director
Engine Programs & Compliance Division

@ Printed on Recycled Paper
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ENVIRONMENTAL PROTECTION
AGENCY

[FRL-5672-8]

Retrofit/Rebuild Requirements for 1993
and Earlier Model Year Urban Buses;
Approval of a Notlfication of Intent to
Certify Equipment

AGENCY: Environmental Protection
Agency.

ACTION: Notice of Agency Certification
of Equipment for the Urban Bus
Retrofit/Rebuild Program.

SUMMARY: The Agency received a
notification of intent to certify
equipment signed December 13, 1995,
from Engine Control Systems Ltd. (ECS)
with principal place of business at 165
Pony Dr., Newmarket, Ontario, Canada
L3Y7V1 for certification of urban bus
retrofit/rebuild equipment pursuant to
40 CFR 85.1401-85.1415. The
equipment is applicable to petroleum-
fueled Detroit Diesel Corporation (DDC)
two-cycle engines originally installed in
an urban bus from model year 1979 to
model] year 1993, exclusive of the DDC
6L71TA 1990 model year engines, all
alcohol fueled engines, and models
which were manufactured with
particulate trap devices (see Table A).
On August 8, 1996 EPA published a
notice in the Federal Register that the
notification had been received and
made the notification available for
public review and comment for a period
of 45 days (60 F1 41408). EPA has

completed its review of this netification,

and the comments received, and the
Director of the Engine Programs and
Compliance Division has determined
that it meets all the requirements for
certification. Accordingly, EPA
approves the certification of this
equipment. )

The certified equipment provides 25
percent or greater reduction in exhaust
emissions of particulate matter {PM) for
the engines for which it is certified.

The ECS notification, as well as other
materials specifically relevant to it, are
contained in Public Docket A-93-42,

category XIV-A, entitled “Certification
of Urban Bus Retrofit/Rebuild
Equipment”. This docket is located in
room M—1500, Waterside Mall (Ground
Floor), U.S. Environmental Protection
Agency, 401 M Street SW, Washington,
DC 20460. :

Docket items may be inspected from
8:00 a.m. until 5:30 p.m., Monday
through Friday. As provided in 40 CFR
Part 2, a reasonable fee may be charged
by the Agency for copying docket
materials.

DATES: The effective date of certification
is established in a letter to ECS dated
December 9, 1996 for the equipment
described in the ECS notification. This
certified equipment may be used
immediately by urban bus cperators.
Operators who have chosen to comply
with program 1 or program 2 can utilize
this equipment or other equipment that
is certified for any engine that is listed
in Table A that undergoes rebuild.

FOR FURTHER INFORMATION CONTACT:
Anthony Erb, Engine Compliance
Programs Group, Engine Program &
Compliance Division (6403]), U.S.
Environmental Protection Agency, 401
M St. SW, Washington, D.C. 20460.
Telephone: (202) 233-9259.

SUPPLEMENTARY INFORMATION:
I. Background

By a notification of intent to certify
signed December 13, 1995, ECS applied
for certification of equipment applicable
to petroleum-fueled Detroit Diesel
Corporation (DDC) two-cycle engines
originally installed in an urban bus from
model year 1979 to model year 1993,
exciusive of the DDC 6L71TA 1990
model year engines and models which
were manufactured with particulate trap
devices or alcohol fueled (see Table A).
The notification of intent to certify
states that the equipment being certified
is an oxidation converter muffler
(OCM). The OCM contains an oxidation
catalyst developed specifically for diesel
applications, packaged as a direct
replacement for the muffler. The
application demonstrates that the
candidate equipment provides a 25

TABLE A.—CERTIFICATION LEVELS

percent or greater reduction in
emissions of particulate matter (PM) for
petroleum fueled diesel engines relative
to an original engine configuration with
no after treatment installed.
Certification is applicable to engines
that are rebuilt to original specifications,
or in-use engines that are not rebuilt at
the time the OCM is installed provided
the engine meets engine oil
consumption limits specified by ECS.
ECS is also certifying a 25 percent
reduction in PM for engines that are
retrofit/rebuilt with certified rebuild kits
that do not include after treatment
devices if the OCM is installed at the
same time the retrofit/rebuild occurs.
Currently, this applies to the DDC
retrofit/rebuild kit which was certified
on October 2, 1995 (60 FR 51472) for the
6V92TA MUI model and to the kit
certified on July 19, 1896 (61 FR 37738)
for the 6V92TA DDEC If model.

Certification of the OCM does not
trigger any new program requirements
for applicable engines, because the
requirement to use equipment certified
to achieve at least a 25% reduction has
already been triggered for these engines.

Using engine dynamometer testing in
accordance with the Federal Test
Procedure for heavy-duty diesel engines
on a 1991 DDC 6V92TA DDEC II engine,
ECS documented a 26% reduction in
PM emission after retrofit. The test
results for this engine with the certified
retrofit equipment installed meet
applicable Federal emission standards
for hydrocarbon (HC), carbon monoxide
(CO), oxides of nitrogen (NOx}, and
smoke emissions. In chassis testing
performed over the Central Business
District {CBD) sequence on a 1987 DDC
6VT71N engine, ECS demonsirated a 42%
PM emission reduction after retrofit.
Using chassis testing performed over the
New York Composite (NYC) sequence
on this same engine, ECS demonstrated
a 37% reduction in PM emission.

Table A provides the PM emission
certification levels for the ECS
equipment for the specified models and
model years.

PM
Level 2with
Engine models Model year ':J;”m]'g‘a'; ggg ggg Code/Family
tified Re-
build kit
BVG2TA MU ..o recreee v s tsrssssssiesi b ssss s bemsieiossssssronsbesnenoonnes | 197987 .. 0.38 .22 | All.
19881989 0.23 0.17 | All
BVI2TA DDOEC | .oeieeccereere s cersererssrmsmsserssssscasstnssessssesessassmsnansressessmsnsnnnss | 1986=87 .. 0.23 - N/A § AL
BYO2TA DDEC 1] ceviicviiceeriece e ecseseeecresssmsasseos s sesamsseesemmsnanonnrsmeenenionee | 108890 .. 0.23 0.17 | All. .
: : 1891 ... 0.23 N/A
1992-93 .. 0.19 N/A T AL
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TaBLE A.—CERTIFICATION LEVELS—Continued

PM
Level 2with
;
Engine models Model year l:vhlthCe)‘gl:n gggggg Code/Family

tified Re-

build kit
BV71T ... 1985-86 .. 0.38 NAA | All.
BLTZITA ettt reee st se v s st e s e eemesnm s saes .. | 1988-89 ., 0.23 N/A 1 Al
BL7ITA DDEC ..ottt ceeresesssnss s v ceseeeeeeeeee st toes s s bt eeeesee s 1990-91 .. 0.23 N/A [ Al

1The original PM certification levels for the 1991 6V92TA DDEC i, and 6L71TA DDEC en
{FELs)under EPA's averaging, banking &nd trading program
PM Isval listed in this table for the engines that

2For 6VO2TA MUI and 6V92TA DDEC It models that are rebuilt usin
emissions 1o reduced levels as provided in Table A. provided the
kit takes place. The DDC upgrade kit certification notifications we

July 19,1986 (61 FR37738) respectively.

Under Program 1, all rebuilds or
replacements of applicable engines must
use equipment certified to reduce PM
levels by at least 25 percent, This
requirement will continue for the
applicable engines until such time as it
is superseded by equipment that is
certified to trigger the 0.10 g/bhp-hr
emission standard for less than a life
cycle cost of $7,940 (in 1992 dollars).

ECS has established PM certification
levels as specified in Table A for this
equipment. Operators who choose to
comply with Program 2 and install this
equipment, will use the specified PM
emission levels in their calculation of
fleet level attained. '

II: Summary and Analysis of Comments

EPA received comments from two
parties on this notification. The Detroit
Diesel Corporation {DDC) had a number
of comments in the following areas: test
engine selection, extrapolation of test
results, reductions in non-volatile
particulate matter, certification of
equipment for use on different stages of
engine rebuild, certified emission levels,
incomplete parts listing and
representivity of test data. The
Engelhard Corporation commented on
the following areas: worst case
demonstration, incomplete parts listing,
representivity of test data to cover all
engines and types, and the ability of the
OCM to reduce FM emissions.

DDC stated that the test configuration
of the 1991 DDC 6V32TA DDEC I
engine was not clearly documented and
that the original configuration of the test
engine was a 1992 code 4T engine
intended for use with a particulate trap.
DDC questioned the relevance of testing
performed on an engine with a unique
calibration originally intended for use
on trap equipped engines. DDC noted
that test data it developed during new

gine models are based on Family Emission Limits
(AB&T). These limits are higher than the 1991 PM standard of 0.25 g/ohp-hr. The

are equipped with the OCM provide at least & 25% reduction from the FEL. The 1992 to 1993
6V92TA DDEC Il engine models were also certified using FELs under the AB&T program and likewise the PM levels for the engines equipped
with the OCM represent at ieast a 25% reduction from the FEL.

engine certification testing for the 1991
4C rating (a non-trap configuration) had
a total PM level of 0.218 g/bhp-hr with
a soluble fraction (SOF) of 21.5%. DDC
questioned how this engine could be
considered “worst case”. Given that
oxidation catalysts primarily reduce the
SOF portion of PM, DDC questioned
whether the OCM could reduce PM
emissions on the 1991 code 4C rating by
25% when the entire SOF fraction is
only 21.5%.

Based on the information presented
by ECS, it is unclear whether the engine
rating at the time of testing was in the
4T or the 4C configuration. It was not
clear from ECS that the engine had been
converted from it’s original 4T rating.
Also, background historical information
for this engine could not be provided.
Since there is nothing in the record
which indieates that the engine was
converted to the 4C configuration, the
Agency assumes that it was tested in the
original 4T configuration, Therefore, it
is apparent that DDC's comments
relative to SOF content of the 4C
configuration relative to the test
performed on the 4T configuration
would not be relevant in the
certification being discussed. However,
it is noted that because an oxidation
catalyst mainly reduces only the SOF
portion of PM, it would not be possible
to obtain a 25% reduction in PM for any
engine for which the SOF portion of PM
is less than 25%. EPA requests
information from industry and the
general public with regard to the
percentage of SOF that particular in-use
engines produce. This information
would be considered for the
certification being discussed in this
notice and in regard to the previous
certifications of oxidation catalysts
under the urban bus retrofit/rebuild

program.

g a certified DDC emissions retrofit kit, ECS is certifying the FM engine
OCM is installed at the same time the rebuild with the certified DDC upgrade
re published in the Federal Register on October 2, 1995 (80 FR51472) and

In regard to DDC's and Engelhard's
contention that the 1991 6V392TA DDEC
Il engine would not represent the worst
case according to the reguiations, EPA
agrees. However, the 1987 6V71N does
qualify as a “worst case” engine for
testing purposes under the urban bus
retrofit regulations, and test results from
this engine provide the basis for the
certification discussed herein.

DDC questioned the relevancy of the
chassis dynamometer test results
obtained on the 6V7 1N engine using the
Central Business District (CBD) and
New York Composite (NYC) cycles and
noted that EPA should not rely on the
chassis test results in assessing whether
the OCM technology meets
requirements to reduce PM emission by
25%. In response, the regulations atlow
a certifier to use chassis based test
procedures representative of typical
urban bus operation to show
compliance with the 25% or greater PM
reduction requirement. The CBD
simulates stop and go performance of
urban buses in the city and the NYC was
incorporated to represent some higher
average speeds not seen in the CBD
which an urban bus may on occasion
encounter. After review, EPA found the
proposed chassis testing plan to be
acceptable and approved the use of
chassis testing to demonstrate the 25%
reduction in PM,

EPA agrees with the comment from
Engethard and DDC that it is tenuous to
base certification of OCMs, intended for
engines using non-particulate trap
ratings, on testing where the 4T-trap
based rating was utilized. However, ECS
provided acceptable chassis test results
performed on a non-trap engine that
demonstrate reduction of PM by at least
25%.

Engelhard also stated that the
reduction of 26% demonstrated on the



