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Dear Ms. Drakos: 

This is in response to your April 26, 1999, letter that provides comments on the 
workshop conducted by the Air Resources Board (ARB) on April 8, 1999. In 
addition, the EMA amends its "DF Test Procedures" that was submitted previously; 
the amendment was to add one section for testing the durability engines with 
adjustable parameters. 

1.	 The EMA's Comments on the April 8. 1999. Workshop 

1.	 For a lack of manufacturer's data and information, the following scheduled 
maintenance on the test engines is acceptable to the ARB. For engines that are 
certified to 50, 125, 250, 300 or 500 durability hours, the scheduled 
maintenance for the test engines should be at the mid point (i.e., 25, 62 or 63, 
125, 150 or 250 hours, respectively). This is determined by dividing the 
durability hours by the 2-year useful life defined by the emission warranty 
regulations. Other test engine maintenance schedules are approved on a case­
by-case basis. 

2.	 The EMA's suggested substitution in item 6. of the streamlined application 
format is not acceptable. The intent of this item is to clearly indicate that 
engines that are normally preempted are certified to fulfil the agreement 
between the EMA and ARB leading to the adoption of the small off-road 
engine regulations in March 1998. The incidental use of some engines of a 
certified engine family in preempted equipment, as apparently suggested in 
your letter, does not fulfil this agreement. Nevertheless, to emphasize this 
point, the ARB will amend the heading of this item to read, "Are engines in 
this engine family intended mainly for use in preempted equipment?" 
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3.	 The EMA's proposal to include information about the 49-state projected sales 
figure in item II.a. of the application of each engine family is acceptable. 

4.	 The meaning of "maximum rated power" in item 34 of the streamlined 
application format is unchanged from presently. This is the maximum rating 
of some engine code or configuration among the many power ratings of the 
many engine codes or configurations that are offered in the engine family. 
Manufacturers can use the advertised power or the highest modal power; 
however, this needs to be consistent with the power reported for each engine 
code or configuration in the engine family and throughout the manufacturer's 
product offering. 

5.	 Part number and the inclusion in warranty coverage for the "fuel pump" is 
limited to fuel injection pumps (e.g., throttle body fuel injection, multi port 
fuel injection, diesel injection). Transfer pumps (e.g., from the fuel tank to 
carburetor bowl) are not included. 

6.	 The four small boxes for label and warranty information that are presented on 
the same page in the application format are intended as guidance about what 
information is required in an application. Manufacturers can use separate 
pages of the application for this purpose. 

7.	 A "Glossary of Terms" will be added to the application format. 

II.	 Deterioration Factor (DF) Test Procedure (April 26.1999) 

This proposed DF test procedure is an amendment to the one dated March 8, 
1999, by adding a section to address engines with adjustable parameters. As 
discussed at the workshop, engines with adjustable parameters are to be tested 
at the extreme ranges of adjustment at each test point. Optionally, 
manufacturers may test the engine using the nominal setting of the adjustment 
at each test point, provided that emission tests at the extreme ranges of 
adjustment are conducted at the final test point. The emissions, including 
those conducted at the extreme ranges of adjustment, must not exceed the 
emission standards (or family emission limits, FELs, as applicable). The 
projected deterioration line may exceed the emission standard (or FEL) at the 
useful life point, provided that no actual test data exceeds the standard (or 
FEL). 
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In the EMA's proposed DF test procedure, actual test data may exceed the 
standard (or FEL) as long as the projected deterioration line does not. This is 
not consistent with the discussion during the workshop or the ARB's 
requirement that the test engine complies with the emission standards (or 
FELs). 

Based on the discussion above, the EMA's proposed DF test procedure (April 
26, 1999) is approved with the following modification. The durability engine 
must comply with the emission standards (or FELs), including when tested at 
the extreme ranges of adjustment. The projected deterioration lines from 
which to determine the DFs may exceed the standards (or FELs) at the useful 
life point provided that no actual test data exceeds the standard (or FEL). 

A Manufacturers Advisory Correspondence (MAC) will be issued soon to promulgate 
the ARB's implementation policies. The MAC will reflect the EMA's and others' 
comments, and the ARB's responses as discussed above. If you have further 
questions or comments, please contact Mr. Due Nguyen, Manager, Certification 
Section at (626) 575-6844. 

Sincerely, 

R. B. Summerfield, Chief 
Mobile Source Operations Division 
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FACSIMILE TRANSMIT1AL SH.t::ET 

Tu: ""OM: 

Due Nguyen Kate Drakos 

ARB 
P.h-'C''lUMHER: l"07AI.:-lO OF t>-,GP..$ L"lCUJDDlG COy~ 

626 / 575-6685 --t-
PHONE NUIIOlH: 

626 ! 57 :'-68.i"'­

:;:)F Test Procedure
 206 / 652-2471 

:J FOR ~EVrEW D t'LRASE CC:.IMF.~T o PLF.ASE REPLY 0 PLE:,';8 r<.L,:ycr.;:. 

Dear Duc-

Attached VO'J will fu::i ~~ :ettcr addressed to :~~~~ Summetfield and a copy or rr.:.; G\f.i\. DF Test 
Procedures to I11duC1c.: discussion on adiusrabie parameters. This lerter was sent 'to ltod via e­

mail today.
 

?ic).S( :;..:.: me er your earnest convenience so rnar we may discuss .
 

Many thanks - Kate
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Apr"J 26.1999 

V(A E·~:lail 

Mr. Rcx1Summecfieid 
Chief 
Air Resources Board 
MobileSourceOperation[,ivision 
952X TeJst3I Avenue 
C1 MOI1~ California S173 ~ 

R~: Dr Tq;t Pn:X;eCJT~ 

Dear Roo: 

Firsl, the members ('f EMA (EngmeMamfaetJ.tt'crs Assooanon) wish to tbank you foc ho5ting the 
certifieauoo and PLT wor}:stcp on April 8. 1999. The ARE Staff rxeseetancnsand the question aOO answer 
period were boei verv h1.l~:;IIr'.';'::ve. 

At the CODCIUSion of the questionanc, answerperiod, EMA requested the opp<XtUnity t.o addressany 
::idcii.tianal questions through wnttea correspoeoeece, EMA's additional questions and comments arc as fojlaws: 

'i ::. ::naIlmilc=.lrer's m.ainl~ce l>-pecillca1ion for a Darticular item is "~ly", or ·'ew..-y sesso..", when (if a~ all) 
should th..1.C maaneeanee oeperformedOIl a testencme that isaged OIl a beucilO~ a period of ~~'! 

~ S~ ~ ~'"1.Z' I*J ~ $-:>\.0;:. 

2.	 ltetn number 6 Of theSma.tl Wf-RoadEngine Famii» Intor-rruon Permcurrently asks, '"Jl'reem.pl Equipmclll 
Eol,';neVolUlllaJilyCatiJicd?: _N/A _Yes."'='. ':"4. reco.nmends tlW this question be dWlgcd to, "Docs the 
manwaaura- expect lhat some engines in thi.~ famiiymay be used in exempt applications'); _Yes_NO." 
Since only a certai.aportiun of any giVencope family is liJrelyto be used iII exempt applications. tlJis rephrasing 
Willbetter address the issue, Also. it is not necessary to ask if IDepreempt CU!,'ilJr ~ voluntarily cz:rtified - if the 
311Sv,.er wereco, t!t!;': :::.ar.u.facnJ.!'er woold OtX be ~u~:nllIing !l1llW;'licatiJ:l. cf<tL- ~ 

3.	 llO1l number J'I(a) of the Small Of[-RoodEngine Family lnformarion Farmasks for "PrQjeaod Califumia Annual
 
Saies." To assist in th~ ~tion of a 5(}.statelwmOltized application 1ormal.it may lCSObe usclul to ask tor th«.;
 
T..:"STIPA 4Q-stare projec~ sales.
 

IJf" ~ £..f':I.., ... ~"" ~ .,..,.. ~ [f"-S~~ Pox. 
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4. Itemnumber 34 of theSmall Off-RoadEngine r-, Intormaion Formrequires the mc1DWB~ 
maximnm ral.Cd power. In tnis pornun of me form• .iid ;'::-,j3 perhaps mtlilIl to a~ foe maxim ' ! 

f'IZ:' MM-~I SAM~ "-S IrJ 4"37 e-r;. ~ ~ fOPM. 
5. Currently, the Small Off-RoadEngine PartNumber Summary Form lists"Fuel Pump" as a cempoacaethat 

maauiaaurers must provide infoonau<Xl for. DurmgtileApril 8. 1999workshop, ARBagreed lhat the SmalL Off­
Road En.gine?:JJ1 V'ttnbfrSummar» Form sholli~: rarer iO '_:;I.!e! lniccaon" instead Qf"Fuel P1JT11Tj". CVt~1 

\'~ 1~~c?JJ fVHP "'/ 
6, The SmallOff-RoadEngineLabeland W/JmulJY Injormmian Fonn providesfour boxes (item numbers 59-(2) for 

sample label:> and descnptions, BMA recommends th4l1 these boxes beenlarged to provide fur mae space. 
MFfz..s.. NoT tk'Vr-tP ('I::> "1liE:1 ~1\J'S+J Ek>X­ S"lc~ 

i. ~: wood be helpful to illt'Jtl a "glossaryof terms" identiiYing ma.~y of me acrooymsuseein Ole Smull 0flR.Dad 
Engine Appluxaion Formai. ~ ~ A$ S'ttHv. ~'iJ.&' 

Secom, as you will recall.EMA and ARB .,r..c.:n:. ;:;';'7,'.::al v-eess developing a proposed test.procedure, 
a.od in a lettet" dated February 25. 1999, EMA requested .-\RD to approve the EMA Proposal for all Acceptable 
Test Procedure. Duc Nguven bas provided EMA wittJ. a vernal acceptance oftbat documall. however, the actual 
'Ml1.tCn acceptance has not :>e:. been issued. As such. EMA would like to take this nme to "To-submit" the 
proposal in order to cl:l..'ify a :;,d.I1t raised. during vvn:-~i':.0!'. Atuelli.."Tlr.f'.r 1.1, (daLed A!Jtil26, 1999) is identical to 
tl".c version submitre;i em r"': eli;;;': 25. except mar,;aragr3fih 5 .cs oeen adcJdj, (0 c.iarify the a!,pro~ mat sr,ould 
he taken wi'rn an enginehas adiustahle parameters. Sinceparagraph 5 is consistent with we handout maxerial 
.?f0vi~ by ARB, the addilj(m of paragraph 5 sllOUld not altel" ARB's approval deCiSion. 

In coacrcsion, \...e :ClOk torward to receiving answersto the questions provided above and to a wrttten 
approvalortt1c ElvIA Proposaifor an Acceptable Test Procedure dated April 26. 1999. Once again. the .'\pril 8. 
1999 workshop was verybeneficial andEMA tl1aJlk; you anrJ your Staff for taking the time to hostit, 

Sbould you have any questions. please do not r.esnaie to call me. I can be reacned a.l. (206) 652-2410. 

5:ncerely, 

" ~~ 
~ \ ).A. ~.<-o ~~ 

Kate DrakoS
 
Director of S,wcrnment Af(~:
 

cc: Mr. Due Nguyen 
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cMA PROPOSAL FOR 
ACCEPTABLE OF TEST PROCEDURE 

(April 26, 1999) 

1. Notification of Manufacturer's Plan: 
Manufacturers should get approval of a rast ;:::J." oror to beginning testing. A test plan 
following the procedures herein will be ccnsiaered acceptable. Manufacturers also may 
submit an alternate plan for approval. 

2. Fuel for Enoine AcinC ~
 

Tne manutacture. r.as me cotton to use '?.ny tue: 7Ci thiS' engina ~gir.g cycle that satisfies
 
the certmcanon fuel specifications or represents commercially available fuel that is
 
available tnrouqn IOGai retail outlets (sxcsot leaded gasoline).
 

-S. En;:jlne-.':"glng Cycle:
 
The stanaard engine-aging cycle will be cased en the current ARB/EPA certiticauon test
 
cycles and approved derivatives with the ~amF- weiahting factors.
 

It is accepted that the engine-aging may be carried out in a different location than the
 
emissions cell, at the manufacturer's discretion. The speeds. loads and conditions at each
 
mode may oeviate from those used tor C9~r~jcation to accommodate the manufacturer's
 
equipment: prov;jer: t,:z,.t :iie aging ccncmcns rscresem cono'ttcns expected in use by end
 
users and tness conditions are either higner load and/or speed tnan required. The total
 
time at each mode Will be weighted according to the emissions-weighting on the approved
 
ce'1ii:cai:C:: test CyCI5. Emission testing will always be conducted at the end of an aging
 
cyc.e: 3.g. rot curin£ a "iOO or 120 minute cycle.
 

Accepted examoiss 0 f these cycles are:
 

I 1QQ!e~I ~ 
I 

,,i 
I 

Weighting 9!, J 
, - I

I 
ilma 9 

'Neigr.t,ng i ;j 

,g 
I 

Ti:ne 9 

weighting! 9 

!
Time 11~ , I 

I 

i 
Weighting I 9

~ 
I .: 1 'Time 11 

I
75% ~~~o/e 2Eo/~ i 10% I~ I Total Time-I I 

i 

MinutesI ii 1i I 
!i l:: 

J! 20 
! 

29 )
. 
20 7 ! i 

20 :·:3 
, 

30 7 :;) iOOI I i :I 
I I 

21 31 32 I 7 I II 
:

':.1- . ; 7 

I 

j;l21 
i 

: ~."\20 , .. 7~ ,,-
I 

35 36 824 I I I 
! I
1 :~ ~ I I21 3~ 7 ! 

IiI , ! I 

25 37 39 8 120 

, 
- f'--, 
.v~ 

i 

5 I 

6 120 
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4. Test Proceaures:
 
"Zero" hours emissions are considered :0 be after break-in. Minimum data required is on
 
one engine at the "zero-point". mid-poiro ~nd :~-:d-o*·test point (manufacturer may add
 
extra engines and/or Test points for imprcvso accuracy at their discretion).
 

Emission test points are equally divided and the engine must be tested at half the engine­
aging perioc. The !T.c.rl.1~acturerwill run '::":5 test 8t eacn stace (hours), with option to run 
more than ens res: s.:,::e manufacturer's :;scre~:0n. 

jf the manufacturer runs more than one t135t at each stage then the number of test ooints at 
each stage must De consistent throughout the engine-aging cericc It (he manufacturer 
runs more than one engine the agency must be n.::,;ti7;ed prior :0 cata accumulation and 
then the data couection on all engines ii:~!st be consistent throughout the engine-aging 
period. If either multiple engines or mult.:i:e tee:"~ on 2. single engine are run at the zero 
hour point then the manufacturer must S~I.;ct :; .:.~ iast zero hour test as the certification 
zero hour test level for the family. All test points must be used for the linearregression 
analysis. 

The engine wdi f:1, Ei:.r:9: on the soesc C.F:~rG!lec z: Jii~ngine qoverr.or, at tne 
manufacturers discretion. In the case of tne engine running en ocvemcr the maximum 
load ar-d operating speeds will be aefineo oy govemor droop. or maximum load provided 
~h""i ~hEY meet ~he critena aefined in section 3 above. 

The cycle used wiil be aocurnentso in the certttication application. Gata recorded during 
the engine-aging period will include engina hours and any other information required to 
assure the engine-aging cycle was perto::~ec ... ~:we1je(, there is no requirement for 
engine performance, emissions, or ambiem condition data to be recorded during the 
engine-aging cycle. Manufacturers may record extra data for their own information, at 
their discretion. !f mass or scecific emission ~evejs are reeordea during the aging cycle 
then they must !::? re~:r~flc. 

The final emission test point snouic be conducted at the completion of the engine-aging 
c\'·~~e. 

S. Enoir.es witn Adil.J~table Parameters: 
For engines with adjustable parameters. ::.t least two tests (at the extreme ranges of the 
adjustment) are to be performed at each ;GS~ ~::-:f. Ootionally, manufacturers may test 
engines with adjustable parameters at thE> ;~ornln2.! salting, provided that two emission 
tests (at the extreme ranges of adjustment) are performed at the final test point. and the 
use of the least mean scuares method through each of these data points demonstrates 
that the test engine cornoliss with the emissrcns standards (or FELs as applicable). 

a. Servicina: 
Normal sarvioinp and maintenance may not be performed more frequently than the periods 
:ler!ft;~:ci in me ooerator's manuals. In the case of a service event cccurring exactly at an 
emission I.C;S. ecru, smission tests will be oertcrmsc prior to and. ax the manufacture's 
option, after the service has been completed. If before and after maintenance tests are 
conducted, the data will be averaged as a single colnt in the deterioration analysis. 

AA84-26 4125/99 2 
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Multiple service events that occur at the sams 'ntervat can be combined such that no more 
than 1 emission test before and. jf applicable, 1 emission test after are performed. If a 
scheduled maintenance point is within 10 hours prior to an emission test point the 
maintenance or emission test point will be rescnecured to coincide with the other. 
Unscheduled maintenance must only De carried Cut with prior aoproval 01 the agency. 
Approval may require a berore and after maintenance test to be performed. In such an 
occurrence the requirement to have all emission tests equally spaced over the aging cycle 
\\i!1 te waived. 

7. EPA Reguiramer.t5 70r Side-Valve Engines ar.d All Engines witi> After--iieatmer.L 
One engine from each engine family Wili ce bancn aged to its full useful lite to demonstrate 
compliance with the standards. The ma!'i~":~3.s~':;r \.,riir I,)e required to run the full test 
procedure described in tn,s rule when tt:e e"gins is stabilized, accumulate hours on the 
engine, and then run a full test procedure at 'full useful life hours to determine a test value 
for certification. The 250 hour-life category Class II S-V engines, and Class II engines with 
after-treatment nave o.soensarlon to tp.st t:) less ~ha.n useful life. 

8. EPA Engine Phase-Out Clause: 
For engines wnicn tne manufacturer commits to cease production by the er,d of the 
.ranslnon to the Phase 2 standards (2004 model year), rnanutaciurers will have the option 
iCJ age cnqines rcr hal;J! their full useful lives and extrapolate the cetsr'oratlon tactcr tc 
the full useful lite using good engineering ;Jdgmer.t (run 125 hours for 250 hour 
certification, etc). Again, demonstration o .. 5uc:'"~00d engineering judgment will need to be 
made to the satisfaction oi the Administr2.~::. 

9. Certification Levei ReqUirements 

9.1 Selectior. CT t=r;."e-Ac:r,g Period:
 
The manufacturer will select a total engine-aging perioo of 125, 2.50, or 500 hours (S.1.
 
ancmes greater than socc: tor EPA Class I and ARB Class I and /I certification. For EPA.
 
cert.r'cm.cn of :':;iass ;i engines (~25cc), tne manufacturer will select a total engine-aging
 
0':' (iod ct 250. 50C, or '1000 hours.
 

Table of Useful Life Categories for Nonh8.ndhe!c ::nc:ines (hours): 

500 I 
ARB - Class I & II 

IEPA • Class i 

j 125 ! 250 

i 125 I 250 

50C ! 
I I 

I Category C ' Category 8 cateoorv A j 
, 

!:PA • Class" 250 I 500 1000 
Category A __________--i­ ~c_a_t_e_g_o_ry_T~a_te_g_0_p_'}_9.__ ~_ _' 

Note: For EPA Class iI Category A engin3 tamiuas also certified for ARB (at 500 hours) a 
minimum of zero hour, 250 hour, and 500 .iour ,;;s;;s are required. If the manutacturer 
wishes to use the least mean squares line ca.ceration fer EPA OF determination then an 
additional test(s) at 750 hours would also be requirea. Note that only data points Inclusive 
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in the ARB life period will be used for ARB DF determination. 

e.2 :>eterioraticn Factor:
 
Deterioration factor (OF) will be determined for the engine-aging period selected.
 

There are two potential methods to calcu.ate ur for EPA; Option #2 is the only option 
acceptable for ARB. 

1.	 End of Test Result (HC+NOx onl~)
 

Zen: t-'cu~ Result
 

2.	 A least mean squares line is applied to the HC+NOx and CO data points and the 
ClF is carcu.ated from the points at the line by dividing the end point ievel by the 
start coict ieveL 

9.3 Certification Level(s): 

There are two potential methods to calcutate certification level for EPA; Option #2 is the 
only option acceptable Tor ARB: 

Ene 2' ,es~ :'~~~.t. :-i,e DF '/Vi!: D& , sed t':'· :.:;,r:,uS f 'he :·es'..!~ts C'T engines tested in the 
;:"OoUC!IOn UL';;; Tas{lng Program (.:'i.:i-) 

._.	 "2:3ro rieur" Test Result" DF. 

hJO!6: Tna actual certification Far~ily Emissions Level (FEU wiil ::e :,igher tnan, C;· 
equal to, the certification level for ..:BT calculations to provide a compliance margin. 

ARB4-26 4125199 4 


