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P.O. Box 8001

9528 Telstar Avenue In 1995 the first tier of standards for utility and | awn
El Monte, CA and garden equi pnent bel ow 25 horsepower (hp) was

91731-8001 i mpl enented. More than 300 engine fanmilies are currently

certified to those standards. The second tier of utility
engi ne standards is scheduled for inplenentation in
January 1999, and represents a 70 percent reduction from
the first tier |evels.

In January 1996 the Air Resources Board (ARB or Board)
considered a report on industry progress toward the
second tier standards. At the hearing, the Board
directed staff to hold further nmeetings with industry to
continue to assess industry's ability to neet the 1999
standards in the remaining lead tine.

The ARB staff has met with various entities regarding the
smal | off-road engine regul ations since the January 1996
meeting. The staff held a general workshop on May 22 and
subsequently net with manufacturers and ot her interested
parties individually. The result of those neetings is

t he encl osed docunents, which detail the revisions that
the staff plans to propose. The revisions are intended
to provide industry with greater flexibility than the

exi sting regul ations; however, neeting the State

| mpl ementation Plan (SIP) conmtments remains a primary
concern.

The Wor kshops

The staff has schedul ed two general industry workshops,
one to discuss handhel d equi pnment and one to di scuss
nonhandhel d equi pnrent. The workshop for nonhandhel d
equi prent will be held

Tuesday, May 6
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1: 30 p. m

Annex 4

9530 Tel star Avenue

El Monte, California 91731

The wor kshop for handhel d equi prent will be held

Wednesday, My 7

9:30 a. m

Annex 4

9530 Tel star Avenue

El Monte, California 91731

The staff encourages industry and other interested
parties to contact staff with any comments or questions
and to provide witten comments. The staff requests that
comments be submtted before the workshops to ensure that
i ssues can be addressed at the neetings. Post-workshop
comments will be nost useful if they arrive prior to

May 14, 1997.

The staff al so encourages all manufacturers to respond to

t he encl osed econom c survey. The information wll be
used to determ ne the cost effectiveness and econom c
i npact of the staff’s proposal. Any information provided

will be kept confidential.

Pl ease direct all comments to M. Mchael W Carter,

Chi ef, Em ssion Research and O f-Road Controls Branch,
9528 Tel star Avenue, El Monte, California 91731. [If you
have questions, please call M. Jackie Lourenco, Mnager,
O f-Road Controls Section, at (818) 575-6676 or

M. Scott Row and, staff, at (818) 575-6683.

Si ncerely,

Robert H. Cross, Chief
Mobi |l e Source Control Division

Encl osur es



Small O f-Road Engi ne Requl atory Proposal

Staff has identified the foll ow ng anendnents and
additions to the existing small off-road engi ne
regul ati on as necessary and cost-effective in achieving
em ssions reductions fromsmall engines.

1. Applicability - The staff proposes to revise the
regul ations to include all engines |less than 25 hp that
are used in nobile applications, specifically specialty
vehicle and golf cart engines below 25 hp. Specialty
vehicle engines are currently regul ated under the off-

hi ghway recreational vehicle regulation, and are required
to meet the same standards as the engines in this
category. The engines are substantially simlar to other
engi nes covered by the small off-road engine regul ati ons.
Staff believes that the consolidation of the category
will inprove the adm nistration, inplenentation and
enforcenment of the regulations. Simlarly, the
regulations will explicitly apply to golf carts. New
golf carts that will be used in areas that neet the
federal ozone standards will be required to use certified
engines. New golf carts for use in areas that do not
nmeet the federal ozone standards will continue to have a
zer 0- em ssi on requirenent.

2. Em ssions Durability - The staff proposes to revise
the regulations to ensure that engines are "em ssions
durable,” i.e., controlled throughout their useful life.

To acconplish this, staff proposes that certification
testing be done simlarly to the current durability
protocol followed for autonobile certification.

The staff proposes to differentiate engi nes based on
expected useful |ife. Mnufacturers would be able to
choose between three durability periods for nonhandhel d
engi nes; manufacturers of handhel d engi nes woul d be able
to choose fromtwo durability periods (the durability
periods are simlar to those detailed in the handheld
equi pnent Statenment of Principles (SOP) recently agreed
upon by industry and the United States Environnental
Protection Agency (U S. EPA)). The staff believes that
mar ket forces woul d encourage manufacturers to choose
appropriate useful lives for their engines. The staff
requests comments on whet her that encouragenent woul d be
sufficient to ensure proper classification. The
durability periods would apply to both spark-ignition
engi nes and conpression-ignition engines. The durability
periods are detailed in Table 1, bel ow
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Table 1

Durability Periods

Durability Periods (hours)

Handhel d 50 300

Nonhandhel d 125 250 500

Staff based the proposed nonhandhel d standards on the
deterioration expected from overhead val ve (OHV) engi nes
at 250 hours and the proposed handhel d standards on the
observed deterioration of small four-stroke engines

desi gned for handheld use. Although the em ssions
conpliance woul d be based on a given durability period,
the standards would not differ fromone durability period
to another. A manufacturer that chose the 500-hour
durability period for marketing reasons woul d have to
nmeet the standard at 500 hours, while one that chose the
125- hour durability period would have to neet the sanme

| evel at the shorter nunber of hours.

Manuf acturers would be required to note the durability
period on the engine |abel, on the equi pnent |abel, on
the box, and in the owner's manual. The staff believes
that this will result in products that have em ssions
durability commensurate with their mechanical durability
and wi |l provide consuners with greater information on
whi ch to nmake their purchase deci sions.

3. Certification and Averaging - Upon review ng the
previ ous wor kshop proposal and industry comments, the
staff has concluded that requiring manufacturers to
conply with both a corporate average standard for new
| evel s and a corporate average standard for em ssions
durability levels would i npose design constraints that
could significantly burden industry and hinder the goal
of increasing industry flexibility. Therefore, the staff
proposes to base the corporate average solely on

em ssions durability |evels, weighted by sal es, power,
and useful life.

The manufacturer would test one engine at zero hours, at
the mddle of the durability period and at the end of the
durability period. The manufacturer would be all owed,

but not required, to test at additional points at equal
intervals between zero hours and the end of the
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durability period. The manufacturer may al so choose to
replicate tests for greater certainty. The manufacturer
woul d use the best-fit line for those points to determ ne
the deterioration factor (DF). The manufacturer would
then test a second engine at zero hours and multiply the
results by the DF to determ ne the nonnet hane

hydr ocar bons (NMHC) plus oxides of nitrogen (NOx), carbon
monoxi de (CO), and particulate matter (PM certification
val ues. Exanple 1 (attached) denonstrates the steps in
this process.

Fol l owi ng determ nation of the engine famly's
certification values, a manufacturer would then determ ne
the Famly Em ssion Limt (FEL) for the engine famly.
The FEL for an engine famly, which would be used to
determ ne conpliance, nust be equal to or greater than
the certification values for that famly. In quality
audit or new engi ne conpliance testing, conpliance for an
engine famly would be determ ned by applying the DF to
the test values, and then conparing the result to the
FEL. The FEL would al so be used in determning credit
generation (see Section 8, Credits).

A manufacturer's initial conpliance would be determ ned
by conparing their corporate average to the standards.
The manufacturer's corporate average woul d be determ ned
fromits FELs as foll ows:

For n engine famlies,
Cor porate Average

> {FEL; (g/bhp-hr)*power;(hp)*durability
period;(hours)* projected California sales;}

> {power;(hp)*durability period, (hours)*projected
California sales;}

where i=1 to n.
Pl ease see Exanple 2 (attached) for sanple cal cul ati ons.
Nonhandhel d equi prent manuf acturers w shing to average
bet ween cl asses woul d cal cul ate the corporate average as

above, but would then conpare that result to the weighted
standard, determ ned as foll ows:



For n engine famlies,
Wei ght ed St andard

> {Standard; (g/ bhp-hr)*power,(hp)*durability
period;(hours)* projected California sales;}

> {power;(hp)*durability period, (hours)*projected
California sal es;}

where i=1 to n.

Al ternatively, a manufacturer could choose not to include
any or all of its engine famlies in the corporate
average cal cul ations by certifying those engine famlies
directly to the em ssions standards.

In general, a high FEL relative to the certification

val ue woul d provide nore certainty of passing a
conpliance test and generating credits. An FEL nearer to
the certification value would make attaining the
corporate average easier. The staff believes that the
ability to determne its own FELs will enable a

manuf acturer to devel op an em ssions control strategy
tailored to the specifics of that manufacturer's design
and production practices.

4. Nonhandhel d Spark-1gniti on Enqgi nes

NVHC+NOx - The staff plans to propose a conbi ned
NVHC+NOx st andard roughly equivalent to the em ssion
| evel s attained by Phase 2 federal SOP | evel engines.
The standards woul d consist of two stages. The first
stage woul d be an early introduction of federal Phase 2
engi ne technol ogy (i.e., engines that denonstrate the
em ssions capabilities of overhead val ve engines). The
second stage woul d be based on the use of a relatively
| ow efficiency catalytic converter on those engines.

The available information indicates that Class 1 side

val ve (SV) engines deteriorate nmuch nore than Cass 2 SV
engi nes or OHV engines of either class. Accordingly, the
staff disagrees with the approach taken in the Federal
SOP which allows for the continued use of Cass 1 side
val ve engines wth high deterioration in Class 1. As
staff noted in 1990 and subsequently, it believes that
standards based on the em ssions capabilities of SV

engi nes would be insufficient for California s public
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health and air quality needs. |Instead, staff continues
to take the position that the second tier standards
shoul d be based on the capabilities of the nore efficient
and durable OHV engines -- i.e., new Cass 1 engines
(whether SV or OHV) should initially be no dirtier than
the current Cass 1 OHV average certification values, and
that over the durability period the new Cass 1 engi nes
shoul d possess em ssions durability equivalent to that
achi evabl e by an OHV engi ne.

Staff does expect that sonme manufacturers will, for

mar ket reasons, wish to continue to produce sone SV
engi ne nodels. Certainly, manufacturers would be able to
mar ket any SV engine that conplies with the standards,
either directly or through the averagi ng approach.
However, staff does not believe it is appropriate to base
t hose em ssions standards on the status quo of existing
SV engi nes when cleaner alternatives are readily
avai |l abl e.

Staff has determ ned what |evels the em ssions standards
shoul d be set at by the nethodol ogy descri bed bel ow. Any
di screpancies are due to rounding the figures to one
significant decimal place.

Class 1 - Staff began by | ooking at the average of the
current Class 1 OHV certification |levels, which is 8.7
grans per brake-horsepower hour (g/bhp-hr). Staff then
used a 1.3 DF to determ ne an end-of-life (250 hours)

| evel of 11.3 g/bhp-hr. The staff realizes that
attaining a DF of 1.3 may be difficult for sone engi ne
nmodel s in this category; therefore, staff also added a
smal | conpliance margin to yield a standard of 12.0

g/ bhp-hr. Thus, this standard woul d essentially nodify
the existing Tier 1 standard from a new engi ne standard
to an em ssions durability standard.

For the second stage standard, staff assunmed the use of a
catal yst that could convert 3.0 g/bhp-hr NVHC+NOx (25
percent reduction) at the end of useful |ife. That
results in a second stage standard of 9.0 g/ bhp-hr.

Class 2 - Determning the class 2 standard was sinpler,
because the U. S. EPA standard assunes all OHV em ssion

| evel s and durability. The first stage of the staff’s
proposed standards woul d consist of the early

i ntroduction of federal phase 2 engines, at 9.0 g/bhp-hr
NVHC+NOx. This figure is consistent with the reasoning
used for class 1 engines; the application of a 1.3 DF to



-7-

the average Cass 2 OHV certification |evel of 6.8
g/ bhp-hr provides a result of 8.8 g/bhp-hr.

For the second stage, staff assumed the use of a catal yst
at the same efficiencies noted above. At the end of

useful life, the engine-out em ssions would be 9.0
g/ bhp-hr, as per the U S. EPA/ I ndustry nonhandhel d SOP.
At the end of useful life, the catalyst would need to

reduce 2.3 g/ bhp-hr HC+NOx (25 percent reduced). Staff
then added a small conpliance margin to the resulting
val ue of 6.8 g/bhp-hr to determ ne the proposed 7.0

g/ bhp- hr st andar d.

Under this proposal, the OHV-based standards woul d be

i npl emrented in the 2000 nodel year, prior to the federa
Phase 2 program this would allow industry to use
California as a proving ground prior to nationw de

i npl enentation and allow themto slowy increase
production of second tier engines.

Carbon Monoxi de - Many manuf acturers have i ndicated
that the existing second tier CO standards woul d prove an
i npedi nent to control of NVHC and NOx. Specifically,

i ndustry has argued that the high |level of CO reduction
needed woul d require an oxidation catal yst, and that the
heat generated by the CO conversion woul d becone anot her
probl em for engi ne designers to address. They further
contend that if the regulation did not require extensive
CO reduction, technol ogies other than oxidizing catalysts
could be applied. For exanple, a reducing catalyst would
be effective in decreasing NVHC+tNOx eni ssions at a nore
reasonabl e tenperature, and woul d not have nuch effect on
CO em ssi ons.

The primary pollutants of concern fromthese engines are
t he ozone precursors, NVHC and NOx. Al though CO

em ssions do pose health concerns, the existing ARB
prograns have proven sufficient to maintain themat a
relatively lowlevel. Gven the above, the staff plans
to propose that CO | evel s be capped at the 1996 standard
| evel, 350 g/bhp-hr when new. Because the 1996 standard
iIs a new engi ne standard, staff has applied the U S.
EPA's CO DF of 1.17 and determ ned that the equally
stringent em ssions durability |evel would be

410 g/ bhp-hr.

| npl enentation - The staff proposes that the
CHV- based standards be inplenented in the 2000 nodel
year. Sone delay is warranted by the change to em ssions
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durability standards, but the delay should be m nimal,
because the new standards would rel ax the present second
tier standards and would be nore in harnmony with the
U S. EPA SOP programs. Staff believes that alimted
nunber of currently certified engi nes are capabl e of
nmeeting the proposed 2000 st andards.

Staff proposes to inplenent the catal yst-based standards

in the 2004 nodel year, which should provide a sufficient
period of stability for industry. Table 2, below, shows

the resulting standards in g/bhp-hr, with the equival ent

grans per kilowatt hour (g/kWhr) indicated by

par ent heses.

Table 2

Proposed Nonhandhel d Spark-1gnition Em ssions Standards

St andar ds
g/ bhp- hr
Engi ne _ (g/ kW hr)
Year C ass Di spl acenent NVHGENOK 0
1 < 225 cc 12.0 410
2000 (16.1) (549)
2 > 225 cc 9.0 410
(12.0) (549)
1 < 225 cc 9.0 410
2004 (12.0) (549)
2 > 225 cc 7.0 410
(9.4) (549)
5. Nonhandhel d Conpression-lgnition Engines - The staff

proposes that conpression-ignition engines be regul ated
as per the Conpression Ignition Statenment of Principles
(SOP) that ARB, U.S. EPA and various industry nenbers
agreed upon. The SOP standards woul d be a rel axation of
the existing 1999 standards; however, the staff is
uncertain of the industry’'s ability to neet a 3.2

g/ bhp-hr HC+NOx standard. Moreover, the popul ation of

di esel engi nes bel ow 25 horsepower is relatively small,
so the benefits gained from harnoni zati on of the
regul ati ons and the assurance of control over preenpted
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farm and construction equi pnment engi nes outwei gh the
slight increase in em ssions. The staff estimtes that
the em ssions inpact would be mnor, approxinmately 0.5
tons per day HC+NOx statew de in 2010. The standard

| evel s for HC+NOx, CO and PM are shown below in Table 3.
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Tabl e 3

Conpression Ignition Engi ne Standards
ARB/ U. S. EPA/ I ndustry Agreenent

Em ssi ons St andards

Year Hor sepower g/ bhp-hr (g/ kW hr)
NIVHC+NOX CO PM
2000 <11 7.8 6.0 0.74
(10.5) (8.0) (1.0)
>11-<25 7.0 4.9 0.6
(9.5) (6.6) (0.8)
2005 <25 5.6 6.0 0.6
(7.5) (8.0) (0.8)

6. Handhel d Engi ne St andar ds

NVHC+NOx - The Portabl e Power Equi pnent
Manuf act urers Associ ati on (PPEMA) suggested that
California should adopt the U. S. EPA Phase 2 standards,
whi ch are em ssions durability standards designed to be
30 percent |lower than the current Tier |/Phase 1 new
engi ne standards. However, the U S. EPA Phase 2
standards will not achieve the em ssions reductions that
California needs from handhel d equi pnent. Additionally,
several manufacturers have indicated support for nore
stringent levels. Ryobi, for instance, has devel oped an
engi ne that can neet the adopted standards and has
publicly stated that the 1999 standards shoul d be
retained wwth no changes. Honda has al so devel oped a
handhel d four-stroke engi ne that can neet the 1999
standards. Both engines can also neet the United States
Forest Service tenperature requirenents.

Staff recognizes that not all manufacturers may yet be
capabl e of neeting the 1999 standards and that the
industry is not yet ready to convert all product lines to
four-stroke engines. Therefore, to maxi m ze manufacturer
flexibility, the staff proposes to nodify the standard to
a 54 g/ bhp-hr NMHC+NOx corporate average em Ssions
durability standard that would be inplenented in 2000.

Since the standard woul d be a corporate average standard,
it would allow manufacturers to use a broader m x of
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technologies in their conpliance plans. The staff

envi sions a m x of technol ogi es being used to neet the
standard, including four-stroke engines and i nproved,
catal yzed two-stroke engines. Although electric

equi pnent woul d not be included in a manufacturer's
corporate average, staff expects that the share of

el ectric equipnent in the | ower power/price niches would
expand as well, since offering electric products nay be
nore economcally efficient than devel oping controls for
al | engi nes now used.

There is no doubt that a 54 g/ bhp-hr NVHC+NOx standard is
technologically feasible; electric equi pnment and

equi prent with four-stroke engines are already being

mar keted. Additionally, Husgvarna has certified three
engi nes equi pped with catalytic converters. Husqgvarna
announced their catalyst technology in July 1996, stating
that it could achieve a |l evel 40 percent below the first
tier standards (or 108 g/ bhp-hr HC+NOx new) and had the
potential to achieve em ssions levels 60 percent bel ow
the first tier standards. The actual certification
levels at a lean/lean setting are very close to the 54

g/ bhp-hr standard; however, it remains to be seen how the
system works over the useful life of an engine. Wth
averagi ng and further devel opnent, catal yst-equi pped two-
stroke engines may play a significant role in the

cat egory.

The staff did consider proposing a separate, |ess
stringent standard for residential handhel d equi prment.
The proponents of this approach suggested that the

U. S. EPA handhel d SOP woul d provide sufficient control of
residential equipnment, and noted that the small em ssions
inventory of residential equipnment and the econom cs of
controlling lowpriced residential equipnment supported
such a distinction. However, that argunent is underm ned
because the handhel d four-stroke engine offered nowis in
a residential trimrer. Furthernore, the preenption of
construction and farm equi pnent bel ow 175 hp severely
[imts the em ssions reductions achievable from
commerci al equi pnent al one. For these reasons, staff

deci ded not to propose a nore |lenient residential

st andar d.

Carbon Monoxide - As with the CO em ssions from
nonhandhel d equi pnrent, the staff proposes to cap CO
em ssions from handhel d equi pnent at 1996 | evel s.
Because the deterioration of these engines is expected to
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be mnimal, the standard woul d not be adjusted for in-use
deterioration.
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Particulate Matter - The existing 1999 standards
i nclude a PM standard of 0.25 g/bhp-hr. As part of the
federal regulatory negotiation regarding small off-road
engi nes, PPEVA presented information that suggests that
PM em ssions fromtwo-stroke gasoline engines are
unlikely to pose the sane risk to public health as diesel
PM  PPEMA says that unlike diesel PM which is primarily
carbonaceous material, PMfromtwo-stroke gasoline
engines is primarily conposed of hydrocarbons from
unburnt oil. PPEMA contended that neasures to reduce
exhaust hydrocarbons will also result in a reduction of
PM em ssions and that there is therefore no need for a
separ ate PM st andar d.

Staff has carefully considered PPEMA' s argunents.
However, all heavy hydrocarbon-based particul ates are of
concern, even though the health link is | ess certain than
w th carbonaceous material. Further, attaining the
anbient particulate standards in California renmains a
daunting chal |l enge which will require every possible
control neasure. The data provided by PPEMA show t hat
hydr ocarbon controls do reduce two-stroke PM em ssions,
but none of the test data provided approached the 1999
0. 25 g/ bhp-hr standard. Abandoning the standard woul d
mean accepting higher em ssion |levels than are currently
required. At this tinme, the staff believes that the
avai l abl e information indicates that the PM standard
shoul d be retained.

The staff wel cones comments on the issue of PM standards.
The existing second tier standard was based on the
assunption that the primary conpliance techni qgue woul d be
the use of catal yst-equi pped two-stroke engines. It now
appears that four-stroke engi nes, which can neet the 0.25
g/ bhp-hr standard, will be used for many applications.
The staff is uncertain to what degree two-stroke engi nes
wi |l be used in handhel d equi pnment. Therefore, the staff
requests comments on whether the PM standard shoul d be
nodi fied. Additional data concerning controlled

t wo- stroke PM em ssions woul d al so be wel coned.

| npl enentation - Since technol ogi es are avail abl e
that neet the standards, the staff does not believe that
the inplenentati on needs to be delayed for technical
reasons. However, because the regul ati ons woul d change
froma cal endar year basis to a nodel year basis, and
from new engi ne standards to em ssions durability
standards, staff believes that sonme extension of |ead
time is warranted. Therefore, it proposes to grant the




- 14-

handhel d i ndustry a one-year extension of lead tine prior
to the initial inplenentation. Thus, the proposed
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standards woul d begin with the 2000 nodel year. The
staff's proposed handhel d engi ne em ssions standards are
summari zed in Table 4.

Table 4

Proposed Handhel d Em ssi ons Standards

St andar ds
Year g/ bhp-hr (g/ kW hr)
NIVHC+NOX CO PM
2000 54(72) 600 0. 25
(803) (0.33)

7. Production Line Testing - Although at the workshop
staff proposed to use the U S. EPA Cunul ative Sum
Production Line Testing (CunSum PLT) programas a

repl acenent for Quality Audit (QA), staff has

reconsi dered after using both prograns to evaluate the QA
data fromthe first quarter of 1996. Although both
prograns generated the sane conpliance results, the staff
believes that the |arger sanple size associated with QA
is likely to provide a better indication of the true
popul ation nmean. Furthernore, QA would provide a
guarantee of sanpling fromthe entire production year,
unl i ke CunSum PLT, which would conclude testing on

evi dence of clear conpliance. However, in addition to
determ ning conpliance, the em ssions results fromthe
testing of production engines will also be used in the
generation of em ssion reduction credits and the QA
program woul d provide staff with nore data on which to
base em ssion reduction credits. The staff does not
believe that it yet has sufficient information regarding
the performance of production engines to warrant the
reduction in the anount of available data for the credit
program Therefore, staff does not plan to propose the
adoption of CunSum PLT at this tinme. However, the staff
wel comes comments on the possibility of adopti ng CunSum
PLT for use in the future.

Additionally, the staff plans to propose the continuation
of the New Engi ne Conpliance (NEC) program However, the
staff also plans to devel op and propose a neans by which
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manuf acturers can renedy their QA and NEC failures by use
of credits (see section 8, below).

8. Credits - Most manufacturers have indicated that
they favor the concept of em ssions reduction credits for
overachi evers. However, sone manufacturers were worried
about how a credit program woul d include electric

equi prent w thout i mredi ately di sadvant agi ng those
manuf act urers whi ch produce only engi ne- powered

equi pnent. Therefore, at this tinme the staff does not
plan to include electric equi pnment in any averagi ng,
banki ng or trading prograns. However, staff wel cones
suggestions on how to address this issue.

In general staff envisions credits being generated when
QA testing indicates that the production engines are
outperformng their FEL. This should ensure that there
is no double counting of em ssions benefits. Credits
coul d be averaged, banked, or traded.

The staff proposes to allow the early generation and
banki ng of credits for handheld engine famlies that are
certified to the 54 g/bhp-hr standard in 1998 and 1999.
The credits would be generated fromthe difference

bet ween an effective FEL baseline of the previous year’s
average QA data and the engine certification levels. In
t he absence of an em ssions durability denonstration, the
credits would be cal culated using a default lifetinme of
50 hours. The credits awarded woul d be further

di scounted to minimze risk to the public. If a
manuf act urer chose to conduct a durability denonstration,
t he manufacturer would receive full credits, as per the
general credit program

The staff requests conmments on whether a simlar program
shoul d be proposed for nonhandhel d engi nes.

Specifically, staff requests comments on an appropriate
trigger level for credit generation, considering that
virtually all nonhandhel d engines currently neet the
proposed 2000 standards if durability is not
denonstr at ed.

The staff is al so considering proposing other prograns to
provi de incentives for further devel opnent of clean
technol ogies or early introduction of those technol ogies.
Those incentives could include the ability to use a
"green |l abel” (a la the "Energy Star" | abel on personal
conputers) and a reduced testing burden, anong others.
The staff encourages manufacturers to indicate other
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i ncentives that could spur the devel opnent and
di ssem nati on of engines or equipnent that are cleaner
than the regul ati ons would require.
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9. Smal | Vol unme Manufacturers - The staff recognizes
that small volume manufacturers nay require special
consideration to continue to serve their niche markets.
To ensure continued product availability, the staff
proposes to provide an assigned DF to manufacturers that
produce | ess than 100 engi nes annually for California.
This will elimnate the need to conduct costly durability
testing and reduce the nunber of engines that nust be
used in the certification process.

10. Effect on the Inventory and the SIP - The changes
bei ng proposed will have an effect on the em ssions
inventory for small off-road engines and on the SIP. For
exanpl e, including em ssion deterioration from
nonhandhel d engi nes increases the em ssions inventory and
t he absol ute em ssion reductions achi eved by the
standards. Revising the em ssion standard for
nonhandhel d engi nes, and del aying the effective date of

t he handhel d regul ati ons by one year will reduce the

em ssion reductions achieved. Finally, engines used in
applications which California is preenpted from
controlling will be subject to federal standards, and it
is clear fromrecent events that the federal standards
will be less stringent than assumed in the SIP. This

wi |l reduce the em ssion reductions achieved in
California frompreenpted small off-road engines.

Table 5 illustrates the effect of em ssion deterioration
on the uncontrolled em ssion inventory, and the em ssion
| evel after controls, assumng that all engines neet the
original 1999 ARB standards.
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Tabl e 5

Em ssion Inventory for UWility Engines
HC+NOx (tons per day in 2010)

Uncontrolled Inventory Controlled Inventory
(assumes compliance with
1999 ARB standards)

Category Responsihility
Used | Adjusted for Used Adjusted for
inSIP | Deterioration in SIP Deterioration

Handheld U.S. EPA 37.2 37.2 10.7 10.7
CA 6.2 6.2 1.2 1.2

Nonhandheld U.S. EPA 54 7.6 0.7 1.1
CA 23.5 32.9 2.1 3.0

Total 73.3 83.9 14.7 16.0

The adj usted uncontrolled values in the table for
nonhandhel d engi nes include em ssion deterioration based
on information provided by the Engi ne Manufacturers
Associ ation, which was not included in the inventory used
to develop the SIP. Em ssion deterioration for
controll ed engines is based on an assuned deterioration
factor of 1.4. As can be seen in the table, the effect
of deterioration is to increase uncontrolled em ssions by
10.6 tpd. Controlled em ssions increase less (1.3 tpd).

For those engines not preenpted by U S. EPA, the proposed
one year delay in the California handheld standard does
not inpact em ssions in 2010 because full turnover to
controlled engines still occurs. There will be an inpact
on areas which nust denonstrate attainnment by 2005. The
rel axation of the em ssion standards for nonhandhel d

engi nes subject to California standards causes a 2.2 tpd
shortfall in achieving the em ssion | evels needed to
denonstrate attainment in 2010, as shown in Table 6.

This is in addition to the 0.9 tpd higher em ssion |evel
due to revisions in the inventory from2.1 tpd to 3.0 tpd
to reflect deterioration (see Table 5).
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Tabl e 6

| npact of Proposed Changes in California Standards
HC+NOx (tons per day in 2010)

Controlled Emissions,
Category Responsibility with Deterioration Shortfall

w/Existing | W/ARB
1999 ARB | Proposed
Standards | Standards

Handheld CA 1.2 1.2 0.0
Nonhandheld CA 3.0 5.2 2.2
Total 4.2 6.4 2.2

The U. S. EPA has not adopted second phase em ssion
standards for utility engines. Instead, it has recently
signed Statenents of Principles which govern the next
round of emssion |limts for utility engines. The
emssion limts contained in those agreenents are nuch

| ess stringent than those being proposed by ARB. Because
ARB is preenpted fromcontrolling em ssions from smal

of f-road engines principally used in farm and
construction, the U S. EPA s actions inpact California's
clean air plans. As shown in Table 7, the U S. EPA
standards will increase em ssions 13.3 tpd over those
assuned in devel opi ng our attai nnent plans.



| npact of Proposed Feder al
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Table 7

St andar ds

HC+NOx (tons per day in 2010)

Controlled Emissions, with
Category Responsibility Deterioration Shortfall
w/Existing | w/U.S. EPA
1999 ARB Proposed
Standards Standards
Handheld U.S. EPA 10.7 20.9 10.2
Nonhandheld U.S. EPA 11 4.2 3.1
Totd 11.8 25.1 13.3
11. Mtigation - The em ssion shortfall for engines

subject to state standards is 2.2 tpd conpared to the
deterioration-adjusted inventory, or 3.1 tpd conpared to
the unadjusted inventory. The staff believes that it is
obligated to identify alternative ways of achieving

em ssion reductions sufficient to achieve the original
controlled | evel s upon which the SIP is based. The staff
has identified fuel spillage as a cause of additional HC
em ssions fromsmall off-road engines. Staff intends to
propose that all new | awn nowers be equi pped with spill-
proof fuel systens. A prelimnary estimate is that this
woul d provide an additional reduction of 6 tpd HC

em ssions, which would help mtigate the em ssion

i ncrease for engines subject to state control. Staff
requesting comments on this approach, and on any ot her
ways of providing additional reductions.

is

In its proposed rul emaking, U S. EPA has commtted to
explore a voluntary nmeans of reducing fuel spillage from
nonhandhel d equi pnrent. U.S. EPA may al so investigate a
further tightening of standards at a future date. It is
uncertain at this tinme whether such further controls wll
be inplenmented by U S. EPA, and, if they are, what

em ssion reductions will be achieved. Until actions are
taken by U S. EPA, there will be a 13.3 tpd shortfall
fromthose engi nes not subject to ARB standards.

Att achment s
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Example 1: Deterioration Factors, Certification Values and Family Emission Limits

Engine 1 Hours
0
60
125
Best Fit Line
Calculated

zero hour=

Calculated
end of life=

Calculated DF

Engine 2 Hours

Certification

8.22

11.22

HC+NOx
8.3
9.5
11.3
mx+b
0.024051 x+ 8.216844

Calculated end of life

Calculated zero hour

1.37

HC+NOx
8.4

Value= Calculated DF*Engine 2(Zero Hour)

11.47

rsq=

0.991583

The Family Emission Level must be equal to or greater than the Certification Value.



Example 2: Calculation of Corporate Averages

Nonhandheld:

HC+NOXx Durability Sales*HP*Use  FEL*Sales *HP*Use

Engine Family FEL Sales HP Period
A 12 50,000 3.5 125 21875000 262500000
B 9 25,000 5 250 31250000 281250000
C 11 5,000 3.5 125 2187500 24062500
D 15 10,000 10 250 25000000 375000000
Total 80312500 942812500

Corporate Average = Total (FEL*Sales*hp*Use)/Total (Sales*hp*use)

11.74 g/bhp-hr

Handheld

HC+NOXx Durability Sales*HP*Use  FEL*Sales *HP*Use

Engine Family FEL Sales HP Period
E 45 50,000 2 50 5000000 225000000
F 40 25,000 1 50 1250000 50000000
G 72 5,000 2 300 3000000 216000000
H 54 10,000 3 300 9000000 486000000
Total 18250000 977000000

Corporate Average = Total (FEL*Sales*hp*Use)/Total (Sales*hp*use)

53.53 g/bhp-hr



Business Impact Survey

The ARB respectfully requests that you complete the following survey to assist in our formulation
of the potential economic impact of the proposed control plan on the regulated industry.

Company Name

Manufacturing/Operating Plant Location(s)

Type of Industry (SIC Code if available)

Is this an independent enterprise or a subsidiary of alarger company (please specify)?

Number of Employees/L ocation

Owner’s Equity/Asset Size

Net Income Net Worth

Profitability Annual Sales (Most Current Figure)

Research and Development Dollars Expended/Needed

Other Incremental Costs (please specify)

What proportion of your sales will be impacted by the proposed control plan?

Please specify any other specific/technical concerns.




