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Reducing Diesel Emissions from Urban Wastehauler Fleets

I. Why Should We Target Wastehaulers for Diesel Reductions?

According to a report published by INFORM (Cannon, 2006)  there are an estimated 136,000 refuse collection trucks, 12,000 waste transfer trucks and 31,000 dedicated recycling trucks servicing using the roadways and working in our ??? neighborhoods.  INFORM’s (Cannon, 2006) research also indicated that the majority of these diesel-powered  trucks area classified heavy-duty and represent one of the  oldest fleets in the country.  It is also noted that garbage trucks use more fuel than other similar vehicles except for tractor-trailers and transit buses, averaging 8600 gallons per vehicle/year.  Their fuel efficiency is the lowest for any vehicle type, averaging 2.8 miles/gallon (citation).  As such, wastehaulers have the potential for substantial environmental and health impacts due to diesel exhaust and noise while operating in close proximity to densely populated neighborhoods.   Exposure to diesel exhaust is a significant source of health risk in many of our cities especially for those drivers and workers who are exposed to diesel emissions daily.(CA Air Resouces Board, 2006)  In addition, noise levels associated with operating garbage trucks can reach levels associated with ‘serious hearing damage’ ( >  100 decibels) (Cannon, 2006).  

II. What Options Are Available for Reducing Diesel Exhaust?

After-treatment technologies for reducing diesel emissions from wastehaulers

Table 1.  Diesel Retrofits

MDE/City of Baltimore

Retrofit 105 load packers (trash trucks) owned and operated by the City of Baltimore with diesel oxidation catalysts and closed crankcase ventilation filtration systems. The retrofit devices were purchased with EPA funds ($160,000). MDE provided an additional $40,000 for a vendor to install retrofit equipment on approximately 60 vehicles and the City of Baltimore will provide in-kind funds (labor) to retrofit the remaining vehicles. As of  10/23/06, 83 retrofits are completed.

	BACT

(Y/N)
	Verified Technology (Tech. Provider)
	Vehicle: Quantity /Year /Make/Model
	Cost per vehicle
	Environmental Benefits
	Other Comments

	
	Donaldson Kit # X008077 -

DOC + Spiracle CCVF System
	19 - 2004 Mitsubishi model FM SP
	$2,199


	CO (-13%) 2.7 tons/yr

HC (-52%) 0.9 tons/yr

PM (-25%) 0.03 tons/yr


	No NOx benefit.

The DOC/CCVF combination (vs. DOC only) provides an additional 5% and 2% reduction 

	
	Donaldson Kit # X008078 –

DOC + Spiracle CCVF System
	53 - 2001-02 Freightliner model FC 80


	$2,208
	CO (-13%) 7.1 tons/yr

HC (-52%) 2.4 tons/yr

PM (-25%) 0.07 tons/yr


	in PM and HC respectively. However CO reduction is decreased from 40% to 13%.

DOC is a “bolt-on” technology. 

	
	Donaldson Kit # X008079 –

DOC + Spiracle CCVF System
	33 - 1998 Mack model MS 300
	$2,237
	CO (-13%) 4.4 tons/yr

HC (-52%) 1.5 tons/yr

PM (-25%) 0.04 tons/yr
	CCVF systems require pre-eng-neering, special hardware and fabrication. CCVF filters must be changed every 500 hours. 



	Y
	Johnson Matthey CRT® System Diesel Particulate Filter

DOC + Uncoated Filter
	183 CRT units – on a variety of  Refuse Vehicles including: Peterbuilt, Volvo, White, Kenworth, CCC 
	$7,000-$10,000
	CO (-90%) 30.5 tons/yr

HC (-90%) 2.6 tons/yr

PM (-90%) 0.14 tons/yr
	Requires 240ºC exhaust temp over 40% of  engine duty cycle.  CARB and/or EPA Verified for 1991-2004 engines including Caterpiller , Cummins, Mack/Volvo, DDC.  

 JM has >350 retrofit filter devices on Refuse Vehicles in various configurations.  

Filter maintenance required every year or 100,000 miles.



	Y
	Johnson Matthey CCRT® Diesel Particulate Filter for low temperature applications

DOC + Coated Filter
	315 CCRT units – on a variety of  Refuse Vehicles including  Peterbuilt, Volvo, White, Kenworth, CCC Refuse Vehicles
	$7,000-$10,000
	CO (-90%) 30.5 tons/yr

HC (-90%) 2.6 tons/yr

PM (-90%) 0.14 tons/yr
	Requires 200ºC exhaust temp over 40% of  engine duty cycle.  

CARB and/or EPA Verified for 1991-2006 MY Caterpiller  and, Cummins Engines.  And 1991-2004 MY for , Mack/Volvo, DDC.   JM has >350 retrofit filter devices on Refuse Vehicles in various configurations.  

Filter maintenance required every year or 100,000 miles.



	
	Engine Control Systems Limited       A17 - 0729

                    A17 - 0706
	2002 – 2004 Volvo

Model VHD64B

2005 Volvo

Model VHD64B
	
	
	

	
	Engine Control Systems Limited       A17 - 0519
	2000 Volvo Model

WG64
	
	
	

	
	Engine Control Systems Limited      A17 - 0527    
	1996 – 1999 Volvo

Model WG64
	
	
	

	
	Engine Control Systems Limited      A17 - 0527
	2001 – 2004

Freightliner model

FLD1205D
	
	
	

	
	Engine Control Systems Limited      A17 - 0694
	1996 – 1997 Ford 

Model F800
	
	
	

	
	Engine Control Systems Limited       A17 - 0527
	1990 – 2000

Peterbilt Tractor
	
	
	


Table 2.   Alternative Fuels Vehicles (including Hybrids)

	Alternative Fuel 


	Cost per vehicle
	Environmental Benefits
	Other Comments

	Natural  Gas
	
	
	

	Cost of refuse collection vehicle

Incremental Cost

Vehicle Tax Credit

Net Incremental Cost

Fuel Use/yr (dge)* @ 20K miles

Fuel Use/yr (ULSD) @ 20K

Cost/dge**

Cost/ULSD (Same cost basis as dge ie rack)

Fuel Cost/yr (ULSD)

Fuel Cost/yr (dge)

Fuel Savings/yr

Simple Payback

8 Yr. Life-Cycle Advantage***
	$200,000

$50,000

$32,000

$18,000

9,984 (Show math?)8,000

$1.33

$x.xx

$x,xxx (Show math)

$13,278 (Show math?)

$10,849

1.66 years

$68,674
	
	


*    Assumes 2.5mpg (diesel) and 20% fuel consumption “penalty” for S.I.N.G. engine vs diesel-cycle, a differential that is widely expected to diminish 3-4% in model year MY’07 engines and more in MY’10.

**  Natural gas dge cost shown assumes that $0.40 of $.556/dge CNG tax credit is passed on to customer at pump. Diesel price is rack rate including fed/state motor fuels excise taxes. 

*** Assumes equal maintenance costs although NGV costs are generally lower. Also assumes that federal motor fuels excise tax credit is extended beyond 9-30-09. 

III. Why Should I Convert My Fleets?

a. PR – recognition events; press releases; MADC partner benefits

b. Tax credits/rebates (see table below)

c. Energy Efficiency

d. Reduced fuel costs

	Incentive Program
	Kind of Incentive
	Limitations 
	Monetary Value (if known)
	Other Comments

	Natural Gas Vehicles
	Vehicle Tax Credit


	
	
	

	
	Fuel Credit
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


IV. Mid-Atlantic Wastehauler Fleets

pa de nj haulerlist.pdf
MD Waste Haulers.xls
Baltimore County Haulers.xls
Montgomery County MD Haulers.xls
Mid-Atlantic Refuse Population to MADC.pdf
V. Next Steps

a. Contact Waste Management (via Urszula’s contacts)

b. Contact MPO’s/Cities to ascertain interest in working on wastehauler emission reduction strategy

c. Develop multi-jurisdictional project proposal
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