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Objectives

Reduce Diesel Emission from Off-Road Equipment (Level Il
Systems)

Demonstrate Durability and Effectiveness of DPFs on Off-
Road Construction Equipment

Demonstrate New Emission Control Systems

Increase Number of Verified Retrofit Devices
Fill Gaps in Vehicle Matrix

Monitor DPF Performance (Data-loggers)
Support Verification Section

Measure Emission Benefit Under Real World
Conditions (PEMS)
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Vehicle Matrix
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Role of the Fleet Owner

Submit EQ Information, Confirmation

Ensure Vehicles Meet OEM
Specifications

Approve Retrofit Designs and Locations
Make Vehicle(s) Available for Retrofitting

Inform ARB of Any Issues
Allow Access for Periodic Monitoring
Allow On-site Emission Testing
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Private Public

Community Recycling & CALTRANS Division of
Resource Recovery Inc. Equipment

Albert W. Davies, Inc. City of Burbank Public Works
Department

Recycled Materials Company o City of Los Angeles, General
CA Services Department
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r L.A. County

ECCO Equipment Corp. City of Culver City Transportation
Department
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Altfillisch Contractors, Inc.

Reed Thomas Company, Inc.

Shimmick Construction Co.
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Role of Device Manufacturers

Data Log
Submit Proposal

Submit Designs and Location of Device to Fleet Owners
and ARB

Install DPF
Install ARB Approved Data Loggers

Respond within 24 hrs.
Implement Warranty and Maintenance Agreement (2707)

Provide Technical Support
® 1 YR Fuel Additive Supply
® 1 YR Maintenance

Obtain Experimental Permit
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ARB Vehicle Summary

Proposed Vehicles To Be Retrafit For The Showcase (by fleet)
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Showcase Project Issues

Contracts Economic Effects

* Fleets/ MSRC Reduction in Job Availability
* Fleets/ Device Manufacturer Vehicles Out-of-Service

« CALTRANS

* Vehicles Retired/Replaced

e Submitted Prices Differ from Actual e Uehicles TenipProfle

o  Rental Issues: Preference for Passive
DPF
Drop Out
 Device Manufacturer
= ﬁiﬁe":r? Showcase Status
- « 188 Vehicles are Participating

* 62 CALTRANS vehicles
* 60 Vehicles Data Logged
» 26 Installations Completed

Installation - 14 vehicles Scheduled for Retrofit in
Aug
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Showcase
RETROFITS
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Vehicle Information 6503 (Altfillisch)

Year 2001
Horsepower 255

Tier 1

Description Crawler Tractors
Active/Passive/Nox | Passive
Selected Device DCL MINE - X

Vehicle Information 325R (Community Recycling)

Year 1994
Horsepower 168

Tier 0
Description Excavator
Active/Passive/Nox | Active

Selected Device

Mann Hummel SMF-AR
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Vehicle Information 330B (Community Recycling)

Year 2000
Horsepower 222

Tier 1
Description Excavator
Active/Passive/Nox | Passive

Selected Device

Nett BlueMax PLUS (SCR and
Passive DPF)

Vehicle Information 5002 Front & Rear (County San.)

Year 2006
Horsepower 632 & 457
Tier 1
Description Scraper
Active/Passive/Nox | Passive

Selected Device

CDT Permit-FBC
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Vehicle Information 3486 (Griffith Company)

Year 2004
Horsepower 222

Tier 2
Description Grader
Active/Passive/Nox | Passive
Selected Device CAT-DPF

Vehicle Information 5052 (County San.)

Year 1998
Horsepower 370
Tier 1
Description Dozer
Active/Passive/Nox | Passive

Selected Device

CDT Platinum Plus Purifier

Filter
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Vehicle Information CMI -047 (Dan Copp Crushing)

Year 1992

Horsepower 375

Tier 0

Description Rubber Tired Loaders

Active/Passive/Nox

Passive

Selected Device

MANN+HUMMEL SMF-FBC

Vehicle Information 3368 (Griffith Company)

Year 1995

Horsepower 170

Tier 0

Description Rubber Tired Loader

Active/Passive/Nox

Active

Selected Device

Mann Hummel SMF-AR
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Vehicle Information 3414 (Griffith Company)

Year 1998
Horsepower 290

Tier 1
Description Excavator
Active/Passive/Nox | Active

Selected Device

Nett BlueMax ULTRA (SCR
and Active DPF)

Vehicle Information 3478 (Griffith Company)

Year 2001
Horsepower 107
Tier 1
Description Forklift
Active/Passive/Nox | Active

Selected Device

Nett BlueMax ULTRA (SCR
and Active DPF)
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Vehicle Information 37-006 (Shimmick)

Year 2004

Horsepower 95

Tier 2

Description Tractors/Loaders/Backhoes
Active/Passive/Nox | Passive

Selected Device JM CRT

Vehicle Information 47-010 (Shimmick)

Year 1993

Horsepower 295

Tier 0

Description Rubber Tired Loaders

Active/Passive/Nox

Passive

Selected Device

CAT - EUG/DPF
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Vehicle Information 83N0670 (Skanska)

Year 1995

Horsepower 275

Tier 0

Description Rubber Tired Loaders

Active/Passive/Nox

Passive

Selected Device

CAT/EUG DPF

Vehicle Information Scraper #2 (Tiger 4 Equip.)

Year 1985
Horsepower 188
Tier 0
Description Scraper
Active/Passive/Nox | Active

Selected Device

MANN+HUMMEL SMF-AR
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DATA LOGGER
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SUPPLEMENTAL

ENVIRONMENTAL
PROJECT
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SEP Objectives

Reduce Diesel Emission from Off-Road Equipment (Level lll Systems)

Demonstrate Durability and Effectiveness of DPFs on Off-Road Construction
Equipment

Increase Number of Verified Retrofit Devices

Fill Gaps in Vehicle Matrix

Spending $900,000 Total
SEP | $250,000 Allocation (Total Vehicle:16) - Chevron
SEP 11 $200,000 Allocation (Total Vehicles: 11) - Valero
SEP 111 $200,000 Allocation (Total Vehicles: 11) - Valero
SEP IV $250,000 Allocation (Total Vehicles: 14) - Exxon

Role of Fleet Owner

SR

Role of Device Manufacturers
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SEP RETROFITS
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Vehicle Information 6695 (County San.)

Year 1998
Horsepower 241

Tier 1
Description Excavators
Active/Passive/Nox | Passive

Selected Device

Nett BlueMax PLUS (SCR
and Passive DPF)

Vehicle Information 6727 Front & Rear (County)

Year 2000
Horsepower 632 and 457
Tier 1

Scraper and 657E
Description Scraper
Active/Passive/Nox | Passive
Selected Device DCL MINE-X
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Vehicle Information 6768 (County San.)

Year 1997
Horsepower 105

Tier 1

Description Wheel loader

Active/Passive/Nox

Passive, Nox Control

Selected Device

Nett BlueMax PLUS (SCR
and Passive DPF)

Vehicle Information 47121 (Public Works)

Year 2000
Horsepower 185

Tier 2

Description Motor Grader

Active/Passive/Nox

Active

Selected Device

Recat - ESW DC-100
(Fogger)




California Environmental Protection Agency

Vehicle Information 60656 (LACDBH)

Year 2006
Horsepower 125
Tier 2
Description Tractor
Active/Passive/Nox | Active

Selected Device

Recat-ESW Therma Cat

System ETI DC-202

Vehicle Information 61619 (LACDBH)

Year 2007
Horsepower 125
Tier 3
Description Tractor
Active/Passive/Nox | Active

Selected Device

ECS Purifilter Plus
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Vehicle Information 72204 (Public Works)

Year 1995
Horsepower 105

Tier 0

Description Wheel Loader
Active/Passive/Nox | Active
Selected Device Huss FS-MD

Vehicle Information 637 (Fast Lane)/SEP Il

Year 1999

Horsepower 200

Tier 1

Description Side Handler 6 High

Active/Passive/Nox

Active

Proposed Device

MANN+HUMMEL SMF-AR
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Vehicle Information 14267 (City of Long Beach)

Year 2000
Horsepower 86

Tier 1
Description Backhoe
Active/Passive/Nox | Active

Selected Device

MANN+HUMMEL SMF-AR

Vehicle Information 14336 (City of Long Beach)

Year 2005
Horsepower 272

Tier 2

Description Wheel Loader
Active/Passive/Nox | Passive
Proposed Device CAT-DPF
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Vehicle Information 844 (Fast Lane)

Year 2005
Horsepower 174

Tier 2

Description Fork Lift Truck

Active/Passive/Nox

Active

Proposed Device

Nett Vorteq (Active DPF)

Vehicle Information W93301 (DWP)

Year 2002
Horsepower 260

Tier 1

Description Wheel Loader
Active/Passive/Nox | Active
Proposed Device Econix DPF-A
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Vehicle Information W93518 (DWP)

Year 1999
Horsepower 108

Tier 1

Description Wheel Loader

Active/Passive/Nox

Passive

Proposed Device

CDT Platinum Plus
Purifier Filter

Vehicle Information W93524 (DWP)

Year 2004
Horsepower 95

Tier 2

Description Wheel Loader
Active/Passive/Nox | Active
Proposed Device Huss FS-MD
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Vehicle Information R85B (Alameda)

Year 2004
Horsepower 119

Tier 2

Description Wheel Loader

Active/Passive/Nox

Passive

Proposed Device

CDT Platinum Plus
Purifier Filter

Vehicle Information S84A (Alameda)

Year 2006
Horsepower 80
Tier 2
Description Broom
Active/Passive/Nox | Active

Proposed Device

CDT Platinum Plus
Purifier Filter
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SNOWCATS PROJECT
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Snowcat Project

e Three locations:
— Northstar : 5 vehicles
— Mammoth: 5 vehicles
— Sugarbowl: 2 vehicles
« Temperature Profiles

— Generated, analyzed and
posted on the ARB website
for all vehicles

http://www.arb.ca.gov/diesel/showcase/showcase.htm

Preliminary results of
the temperature profile
analysis indicate that
vehicles were operating at
400°C or above for 40% of
the time regardless of
vehicle type.

Recommendation: All
vehicles be retrofitted with
passive DPFs.

Outcome: Northstar is
already retrofitting its
vehicles with passive
DPFs.
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PEMS Description

@@=

Purpose:

To Evaluate Performance of DPF On Off-
Road / On-Road Equipment

To Compare On Road Measurement with
Engine Dynamometer Measurements

To Evaluate Different Techniques of
Particulate Measurements

To Evaluate the Possibility of Measuring
Real Time PM Using Low Cost Instruments

To Establish a Test Cycle in Order to
Evaluate the Performance of Retrofit Device

Measurement:

Measures Vehicle Exhaust flow rate from
either the Engine Electronic Control Module
(ECM) and/or the vehicle exhaust tail pipe
using Exhaust Flow Meter (EFM)

NO, NO2, CO, CO2, THC, PM

Data:
Real time vehicle emission data in
engineering units
Report vehicle trap efficiency before/after

measurement using 47mm PM filters
(gravimetric) , ETaPS and Dust Tracks

Real-Time Parameters:
Gaseous and PM emissions, exhaust flow and temperature, atmospheric conditions, Global

Positioning System for location and speed

Monitor engine parameters using the PEMS Vehicle Interface linked to ECM
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PEMS Diagram Overview
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Emission Test Equipment

Gaseous Emissions:
THC, NOx, NO, NO2,
CO, CO2

Particulate Matter:
PPMD
DustTrak
ETaPS
47mm Filter
CPC
DMM
DiSC

Dekati Mass Monitor (DMM) TSI Condensation Particle Counter Matter Engineering Diffusion Size Classifier
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PEMS Testing in Laboratory
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PEMS on-Road Testing
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Contacts

Johnny Karim, Manager
In-Use Retrofit Section
(626) 459-4303
jkarim@arb.ca.gov

Website:

http://lwww.arb.ca.gov/diesel/
showcase/showcase.htm




