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Agenda
+ Introduction
» Opposition to School Bus Retrofit Guidelimes
MO, Control Linits

— ARB Staff Guidance

- BACT Determination
+ Technology Allernatives

— Total P} Emissions (Tailpipe + Crankeasz)
+ Summary/Recommendations
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The Company at a Glance
« Founded in 1915
« Owver 10,000 cmplovess

+ 46 distribution &
manulaciuring locations
worldwide

+ Sales of £1.6 billion

» Technology leader in
filtration seiences
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Current Donaldson Portfolio
« DOC Mufflers

» DMF Muftlers

« DPF Mufflers

« Spiracle Crankcase Filter Svstem

* DPF Cleaning Systems
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Retrofit Program Requirements
Eligible Retrofit Devices

= 2005 — 2006 FY State Budget Funding
Eligihle Device Requirements

— Budget Languape (Senate Bill 77, Stats. 2005, Ch.
3E)

2l have a least 2 Level 5 verification from the Board

“{=) produpe the lowest posshle MO, scross the device”
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Retrofit Program Requirements
Eligible Retrofit Devices Cont*d

= ARB 5taff Repont Guidance:

bazed oa the budpet langmge requirements, =r dstricts shail fmd
wrant apphicants choosmyg Level 3 tozhnologes that mhermtly prodecs s
N0, e other candbdate deviess pronidid thar the ehnologies and their
regsred maintenance are practically applicable o the buses to be remoit
and the comespanding bus fleet operations, and that the fomy of the device
and related infrastructure are peasoeable. Adr disticts may uie 3l avalade
specifications and dara in defenmining which retrafiz techeologies prodmce
ez lormest poesible MO,

“For practical implanentation, this means that air districes shall give

pricairy e epplications from schoal disricts requesting finds o ins2il
uncaalyzed active particulaie filters on eligible school buses, even i they

e more sxpensve tan 3 calalyzed passive particulste Glver. 15 schonl bus
notrolin fimshng iz sill avealabl after all reasonable applicanions for
uncainiyzed porive Level 3 devices and any necessary infastucoone e ’_Q'
fanded, then 2= air district may fund other Level 3 devices.” [Empless £}
added. ]
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Opposition to School Bus Retrofit Guidelines

+ NO, Control Limits

- ARB staff inlerpretation nf]mu'cstgnmhh: MOk 15 an odds
with ARB’s proposed limits for NO, increase of 30%
NOMOx (by 1/107) and 20% NOJNOx (by 1/1109)

— Al sastmg and futre ARB MO NOx requiremnents
should be within the framework of ARE Verification
regulations for NOLWMWOx imiaions. Lowest possible
WO, increase should not be equated 1o no increzse withous
adequates assessment of practicality.

— The short time for implementation of the 2003-2006 FY
retrofit program does ot allow competitive supplier
development and delivery of ARB venfied products with

o0 MO, more=se,
= ~l
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Opposition to School Bus Retrofit Guidelines

+ ARB Staff Guidance

AR stalT assessment of eligible retrofit devices with
practical application and reasonable costs is wroag to
focus and give priority direction 10 uncatalyzed active
particulate fillers at an cstimated tofal cost/system of
£1%_500. Thizs allows only 675 school bos retrofits for
5125 million for FY 2005 - 2006.

ARRB s1ail assessment shoukd be technology nevtral and
within the framework of ARB's propassd Venfication

limits for MO, increase and with adequate assessment and
clarification of BACT determination.
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- Opposition to School Bus Retrofit Guidelines
= BACT Determination
e guidance is peoded from AR =all on ssdwiry mpas 1o DACT
eI

— Tocheeal s
- %armeron redeetion
= NN, vl i
= Teopolc
Orperasional compatibiin:
= Flod opezstion
= Frud T
ot acceptamcy
= hiad
- el Msrrarancs
—  Exemption rogquosis:
- B opeesstion Seet Rae maspendent erileriahoals
- Wi psasrabis wolome for AT dall mosaml
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Technology Alternatives

= ARB saff should further explore and solicit slternatve
retrofit device technologies for the Lower Emission
Sechool Bus Program as opposed o the present
focus guidance 10 one technology approach (uncatslyzed
active DPF's at $18, 50system).

« Donzldson Company recommendation for ARE s=affo
explore and utilize additional PM reduction strategies for
lower emission school buses (all within EPAJARB
Venfication program regulations).

TOTAL PM Comiral
« Tailpipe P cuntenl
« Cranksmrs: PM 2ol
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* Flow Throngh Diesel Multi-Stage Filter (DMF)

= Offers CARB Level 2
performance (= 500
reduction))

- Berween DOC and DPF
* F:rl-La_J.!;.-L lemperature
sensitive
= Requires ULSD fuel
= Resistani Lo plugging

= Mects NO2Z/MNOx
regulation

Closed Crankease Filtration System

-Eliminates emissions from crankease
- T stawe filier protocts cogine

- Filter chamjre required every 500 hr
= 2 5.3.0 hr installation




Donaldson DECS Summary

DOC | DMF | DPFF | Spirecle

Technology Flow-thna FTF Wall Flonw | Basrier

Efficicncy (%) war | T 50 wo |
wi Spirack (%) 1ae | 7580 | o09s N

Temp Sensativity : None Law | Mofum | Mone

Fusl " Ay | ULSD | ULSD | Any

itall Time (hr) 115 12 X 23

o (5) 524K S5-6K | §T-I0K ~51 0K

Mizintenance ¥eme | Maone Ash Clzan R;m:: _1

Crankcase PM Measurements

Baseline Crankcase PM

- M Al game fime'operasing modes a3 Ll PMie g, (m-
s i el e

Swii] S0P 07-043, Blow-by Emissions .\-{daF.rmrL'nr o HID Diiesed
Engnes, Dee 2002 Approved by EPART for ETV Program

— EPA Seetion 104851 30(h) for open Tanksase medsmement
+ Total PM = Tailpipe PM = Crankcase PM
— Crankcase sither open o Gosed-loop
~ EPADT mougt apcount for total P same B EPA Mon-road 2011
» IS0 Standard Developoent for Crankeass Messurement
~ Engine Test Procedures: [30 03192004, 1500 10152004
Lab Teest Prossodune: 150 01012006
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Crankecase PM Contribution

[ On-Hosd | Taipipr FW | Crankese PM | Lot P | Cramkeas: ts
Eagine ebp-lr #bbpar Bebp-br Totad PM
Y Eeprianon AR Avp | A Avg T
1991 - 1990 L] | DE-ond vl +
1991 - 1953 02s ang -ond 275 L%
[ — e 01 101 - 1 125 | ura
DOOT + 0.0 0ol - 0 a5 7%
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Level 3 Technology Options

- EngineVehicle MY Tslpipe PM (g/bhpdr)  Cronkoas PMighhp-be
195 — 20K Baseline A 025 Avg

= D¥F Talpipe PM Comtiol (85%+)
£5 {10y = 045 gbbp-hr reduced

= DMF Tailpspe PM Comtrol [70064) + Spirecle Cramkease Controd (100%)
FO00) 4 10D L0251 = 095 plhp-hr reduced

= DMF Tailpape PM = Spiracle Crankcase PM Technoiogy
— Mt CARB'S proposed ORIk requinemois [ 20%)
~ lagprenes in-calin air quality
— Dot &Tevnve weztaokegy solutiza
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Summary/Recommendations

Deazldson is opposed to present ARE stall conclusions and
gudance for lec nnéaj?' aCCEptance criterii fo meet
Cahfoema 2005 - 2 State Budpet Funding Eligible
Dievice Requirements for the Lower Emission School Bus
System.

= The ARB Board is reguested to delay final approval of the
Proposed Gundeline Revizions for Retrofit Program funding
and to direct ARB =4aiT to provide additicnal assessment and
recommendations for retrofit technology altermatives along
with resubing BACT impacts.

= The ARB Board is requested to direct ARB staff to provide
an assessment and recommendations of te impact and
benefit of specific Crankease PM control messures, both
ws=d alone =nd in combination with other Taillpipe
afterreament controd measures,
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Questions/Comments?

Thank you for your time
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