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Improving Truck Efficiency and Reducing Idling  

In 2009 the 75
th
 Oregon Legislative Assembly enacted House Bill 2186, directing 

the Department of Environmental Quality to conduct a study of potential 

requirements regarding the maintenance or retrofitting of medium- and heavy-

duty trucks in order to reduce aerodynamic drag and greenhouse gas emissions 

from those trucks. As part of the study, the department was also directed to study 

potential restrictions on engine use by parked commercial vehicles, including but 

not limited to medium- and heavy-duty trucks. These particular issues were 

among those identified earlier as recommended strategies to address climate 

change by the Governorôs Task Force on Global Warming in 2006. Specifically 

the Task Force recommended that the state  

 Set and meet goals for reduced truck idling at truck and safety stops, and  

 Set and meet goals for freight (truck/rail) transportation efficiency; 

achieve this through equipment coordination and land use. 

 

In conducting this study, House Bill 2186 specifies that DEQ evaluate: 

 

 Comparable requirements of other states or the United States 

Environmental Protection Agency; 

 The availability of financing programs to fund initial capital costs that are 

recouped in fuel savings over time; 

 Differences among truck types, such as short-haul trucks and long-haul 

trucks; 

 Implementation according to a phased-in schedule taking into account 

fleet size; 

 The feasibility of requiring sellers of medium- and heavy-duty trucks to 

disclose to buyers the existence of applicable greenhouse gas emissions 

reduction requirements; and 

 The feasibility of providing economic hardship exemptions and deferrals 

for owners and operators of trucks, after considering the ability of owners 

and operators of trucks to attain a return on investment within the time 

period specified in any financing instrument available to fund initial 

capital costs associated with any potential requirements. 

 

This report fills the directive in House Bill 2186 for DEQ, after consultation with 

stakeholders, to report to the legislative interim committees on environment and 

natural resources on recommendations for improvements to truck efficiency and 

reduced idling by Oct. 1, 2010. DEQ convened a workgroup of stakeholders to 

discuss the topics listed in House Bill 2186. While the workgroup provided 

valuable advice and counsel as to the direction and scope of this report, the 

conclusions and recommendations are solely those of the Oregon Department of 

Environmental Quality. 

 



 3  3 

   

 

 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Improving Truck Efficiency and Reducing Idling  

Table of Contents  

  

Executive Summary .................................................................................................. 1 

Background ............................................................................................................... 4 

Purpose / Scope.............................................................................................................................. 4 

Introduction ................................................................................................................................... 4 

Study Group and Stakeholder Involvement Process ...................................................................... 6 

Air Emissions and Impacts ....................................................................................... 7 

Greenhouse Gas Emissions from Commercial Vehicles ............................................................... 7 

Human Health and Environmental Impacts ................................................................................... 8 

Truck Efficiency Findings ........................................................................................ 9 

Comparable Requirements of Other States or US EPA ............................................................... 11 

Technologies to Reduce Aerodynamic Drag and Rolling Resistance .......................................... 13 

Cost Effectiveness ....................................................................................................................... 18 

Financing Programs ..................................................................................................................... 24 

The Recommended Oregon Heavy-Duty Truck Greenhouse Gas Measure ................................ 26 

Reduced Idling Findings ......................................................................................... 27 

Idle Hours and Fuel Consumption ............................................................................................... 27 

Idling Emissions and Impacts ...................................................................................................... 29 

Alternatives to Primary Engine Idling ......................................................................................... 29 

Anti-Idling Regulations and Initiatives ........................................................................................ 31 

The Recommended Oregon Idling Reduction Measure ............................................................... 34 

Recommendations ................................................................................................... 35 

Truck Efficiency .......................................................................................................................... 35 

Reduced Idling ............................................................................................................................. 39 

Bibliography ........................................................................................................... 42 

Appendix A ï Enrolled House Bill 2186 ................................................................ 48 

Appendix B ï Truck Efficiency and Reduced Idling Workgroup .......................... 50 

Appendix C ï Truck Efficiency and Reduced Idling Workgroup Minutes ............ 51 

Appendix D ï Truck Weight Classes ...................................................................... 75 

Appendix E ï Fuel Consumption Improvement Technologies............................... 76 

Appendix F ï Net Return and Simple Payback Calculation Results ...................... 81 

Appendix G ï Idle Reduction Technologies ........................................................... 84 



 4  4 

   

 

 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Improving Truck Efficiency and Reducing Idling  

Appendix H ï Comparison of Idle Reduction Technologies .................................. 88 

Appendix I ï Compendium of Idling Regulations .................................................. 91 

Appendix J ï State and Federal Anti-Idling Initiatives ........................................ 105 

Appendix K ï Recommended Truck Efficiency Rules ......................................... 111 

Appendix L ï Recommended Commercial Vehicle Idling Rules ........................ 143 

 

  



 5  5 

   

 

 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Improving Truck Efficiency and Reducing Idling  

Figures and Tables 

Figures 

Figure 1 Freight Movement by Mode ................................................................................................. 4 

Figure 2 Truck Activity Mirrors Industrial Production ......................................................................... 4 

Figure 3 Change in VMT and Fuel Consumption ................................................................................. 5 

Figure 4 US Greenhouse Gas Emissions by Economic Sector .............................................................. 7 

Figure 5 US Greenhouse Gas Emissions by Transportation Mode - 2008 ........................................... 7 

Figure 6 Oregon Greenhouse Gas Inventory, 2005 ............................................................................. 8 

Figure 7 Medium-, Heavy-Duty Trucks & Fuel Usage ......................................................................... 9 

Figure 8 Energy losses in truck freight movement ............................................................................ 15 

Figure 9 "Classic" vs. Aero Styling ..................................................................................................... 15 

Figure 10 Aerodynamic Trailer Designs ............................................................................................ 16 

Figure 11 Operating power losses for tractor trailer combinations .................................................. 16 

Figure 12 NESCCAF Fuel Consumption Reduction and Cost Results for Analyzed Packages ............. 19 

Figure 13 Annual Net Return - 48 Month Note - Tractor with 3 Trailers .......................................... 23 

Figure 14 Simple Payback - Tractor with 3 Trailers ........................................................................... 23 

Figure 16 Shorepower Truck Idling Electrification System ................................................................ 87 

Figure 17 CabAire Truck Idling Electrification System....................................................................... 87 

Tables 

Table 1  Projected Medium- and Heavy-Duty Truck Fuel Consumption .............................................. 5 

Table 2 Fuel Economy vs. Fuel Consumption .................................................................................... 10 

Table 3 National Academy of Sciences - Fuel Consumption Reduction Potential & Cost 

Effectiveness Calculations for Typical New Vehicles in 2015-2020 .................................... 20 

Table 4 Assumptions for Net Return Calculations ............................................................................. 22 

Table 5  Idling, fuel consumption and CO2 statistics for the United States and Oregon ................... 29 

Table 6 Outline for Recommended Oregon Heavy-Duty Greenhouse Gas Measure ......................... 35 

Table 7 Compliance Dates for Heavy-Duty GHG Measures in California and Proposed for Oregon . 38 

 

file://deqhq1/AQCOMMON/Truck%20Efficiency/Legislative%20Report/Draft%20Report%20Final.docx%23_Toc271112214
file://deqhq1/AQCOMMON/Truck%20Efficiency/Legislative%20Report/Draft%20Report%20Final.docx%23_Toc271112215
file://deqhq1/AQCOMMON/Truck%20Efficiency/Legislative%20Report/Draft%20Report%20Final.docx%23_Toc271112216
file://deqhq1/AQCOMMON/Truck%20Efficiency/Legislative%20Report/Draft%20Report%20Final.docx%23_Toc271112218
file://deqhq1/AQCOMMON/Truck%20Efficiency/Legislative%20Report/Draft%20Report%20Final.docx%23_Toc271112219
file://deqhq1/AQCOMMON/Truck%20Efficiency/Legislative%20Report/Draft%20Report%20Final.docx%23_Toc271112220
file://deqhq1/AQCOMMON/Truck%20Efficiency/Legislative%20Report/Draft%20Report%20Final.docx%23_Toc271112221
file://deqhq1/AQCOMMON/Truck%20Efficiency/Legislative%20Report/Draft%20Report%20Final.docx%23_Toc271112222
file://deqhq1/AQCOMMON/Truck%20Efficiency/Legislative%20Report/Draft%20Report%20Final.docx%23_Toc271112223
file://deqhq1/AQCOMMON/Truck%20Efficiency/Legislative%20Report/Draft%20Report%20Final.docx%23_Toc271112224
file://deqhq1/AQCOMMON/Truck%20Efficiency/Legislative%20Report/Draft%20Report%20Final.docx%23_Toc271112225
file://deqhq1/AQCOMMON/Truck%20Efficiency/Legislative%20Report/Draft%20Report%20Final.docx%23_Toc271112227
file://deqhq1/AQCOMMON/Truck%20Efficiency/Legislative%20Report/Draft%20Report%20Final.docx%23_Toc271112228
file://deqhq1/AQCOMMON/Truck%20Efficiency/Legislative%20Report/Draft%20Report%20Final.docx%23_Toc271112229


 1  1 

 1 

 

 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Improving Truck Efficiency and Reducing Idling  

Executive Summary 
 

Climate change has been an issue of concern in Oregon for a number of years. 

Mitigation strategies are tied to energy usage and broadly speaking include efforts 

to improve efficiency in the use of that energy and/or to reduce the carbon impact 

from any given energy source. In 2006, the Governorôs Task Force on Global 

Warming recommended the following strategies to reduce energy usage from 

trucks and other freight transportation:  

 Set and meet goals for reduced truck idling at truck and safety stops, and 

 Set and meet goals for freight (truck/rail) transportation efficiency; 

achieve this through equipment coordination and land use 

 

Trucks play an important role in the U.S. economy. Long-haul trucks provide 

timely door-to-door delivery of freight critical to making the widely used ñjust-in-

timeò business model so successful. At the same time, trucking is an energy-

intensive form of freight transport and the industryôs fuel consumption is growing 

faster than for other petroleum users. Experts expect these increases to continue.  

 

Several studies have identified fuel-efficient technologies for long haul tractor- 

trailers. A recent report by the National Academy of Sciences concluded that ñA 

given percentage reduction in this vehicle category [heavy duty tractor trailer] 

will save more fuel than a matching percentage improvement in any other vehicle 

category. The potential fuel savings in tractor-trailer trucks represents about half 

of the total possible fuel savings in all categories of medium-and heavy-duty 

vehicles.ò However, many barriers have prevented widespread adoption of these 

technologies despite demonstrations of fuel economy and favorable returns on 

investment.  

 

As part of its own efforts to address climate change, the state of California in 

2008 identified several early action strategies including requirements to improve 

long haul truck efficiency with devices to reduce aerodynamic drag and rolling 

resistance. This program continues with requirements for older vehicles to phase 

in over the next ten years.  

 

DEQ is recommending a program that harmonizes with Californiaôs since the 

California measure already affects trucks entering that state regardless of where 

they are domiciled. Compatible laws would make it easier for companies to 

implement requirements and comply, and level the playing field for fleets that 

travel into and serve Oregon but would not otherwise be subject to the California 

heavy duty greenhouse gas requirements.  

 

DEQ is also recommending adopting EPAôs model idling regulations. To 

complement measures that improve fuel efficiency when a vehicle is in motion, 

reducing idling can further reduce fuel consumption, greenhouse gas emissions 

and nuisance conditions often associated with idling vehicles.  
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Regulations limiting idling have been adopted in twenty six other states and a 

number of local jurisdictions. These have been put in place over a number of 

years and represent a hodge-podge of different requirements, exemptions and 

performance expectations. Several years ago EPA, acknowledging that it lacked 

authority to regulate idling on a national scale, developed a model idling law in 

conjunction with stakeholders to promote uniformity in idling requirements to 

make compliance more likely and reasonable. A variety of cost-effective 

technologies are available to meet housekeeping power needs otherwise resulting 

in idling and attendant emissions during overnight stays or breaks. Education and 

outreach will be key to successful implementation.  

 

DEQ recommends an adequate phase-in period for both the truck efficiency and 

idling measures before beginning compliance efforts to allow truck operators, 

carriers and shippers to incorporate these requirements into their business plans.  

 

While these technologies show a positive return on investment, obtaining initial 

capital can prove challenging for many in the trucking industry. Oregon tax credit 

and loan programs to support energy efficiency are in place but are 

programmatically and financially limited in their ability to fully address this need.  

Federal funds have been and are expected to continue to be allocated to support 

innovative financing programs available for truck efficiency improvements. 

Private funding sources have expressed interest in lending in this topic area but 

typically require the involvement of third parties like Cascade Sierra Solutions, an 

Oregon based nonprofit, that is capable of bundling projects and managing risks 

to lower costs. DEQ recommends continued exploration of options to assist with 

initial capital investment, such as loans, loss reserves and possibly grants or tax 

credits. 

 

Some workgroup members representing industry raised concerns about 

uncertainties associated with the current economic conditions, adverse impacts on 

small businesses, the likelihood of realizing the expected fuel economy benefits, 

the availability of resources to assist truck operators in compliance and resources 

for uniform enforcement of requirements, particularly idling. Other workgroup 

members pointed out the importance of reducing energy use and greenhouse gas 

emissions from commercial vehicles and felt that the recommendations are 

reasonable. Given the lead time anticipated for rollout of this program, DEQ notes 

that economic conditions will likely be markedly different when the programs 

would go into effect, and that fleet operators and equipment manufacturers may 

be in a better position at that time to implement the strategies necessary to secure 

the benefits outlined in these recommendations.  

 

Truck Efficiency Recommendation 

DEQ recommends that the 2011 Oregon Legislature authorize the Environmental 

Quality Commission to adopt regulations substantially similar to Californiaôs 

heavy-duty greenhouse gas measure, including provisions for financial hardship 
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Improving Truck Efficiency and Reducing Idling  

deferrals, with adequate lead-time and notice to all affected parties.  The details of 

this recommendation begin on page 35 of this report.  

 

Idling Recommendation 

DEQ recommends that the 2011 Legislature authorize the Environmental Quality 

Commission to adopt regulations limiting unnecessary idling by commercial 

vehicles, incorporating the major elements of the US Environmental Protection 

Agency Model Idling Law that itself was the result of a national stakeholder 

consensus to provide effective, realistic and uniform controls on unnecessary 

idling across the country. The details of this recommendation begin on page 39 of 

this report.  

 

Complete copies of this report can be found online at 

www.deq.state.or.us/aq/committees/docs/truck/improveEfficiencyReport.pdf  
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Background 

Purpose / Scope 
This report fulfills a directive of the 2009 Oregon Legislature (HB 2186, Section 1; See 

Appendix A) to research and report on potential legislation regarding the maintenance or 

retrofitting of medium- and heavy-duty trucks in order to reduce aerodynamic drag and 

otherwise reduce greenhouse gas emissions from those trucks. As part of the study, DEQ is also 

required to research potential restrictions on engine use by parked commercial vehicles to reduce 

idling (defined as the operation of an engine when the vehicle is parked or not in use). This 

report presents results of DEQôs study, with recommendations for legislation, to the interim 

legislative committees on environmental and natural resources.   

 

Introduction  
Trucking plays a key role in the American 

economy in the movement of freight. While 

there are competing ways to move freight, 

trucks retain an important function, if nowhere 

else than having the flexibility to deliver goods 

in the ñlast mileò to any location and under 

delivery time constraints. Even with certain 

other advantages offered by rail and water 

freight, trucking still dominates, carrying an 

estimated 80% of the total quantity of goods 

transported, particularly when shipping high 

value and time sensitive goods and materials.  

Trucking itself is a derived demand that 

closely mirrors economic activity in the 

United States. The amount of trucking activity that occurs is tied closely to industrial production. 

Figure 2 shows the results from a 

Ceridian-UCLA Pulse of 

Commerce Index based on over 

the road truck fuel sales that 

reveals the close relationship 

between industrial production and 

trucking activity. The index 

tracks the volume and location of 

fuel being purchased and thus 

closely monitors the over the road 

movement of raw materials, 

goods-in-process and finished 

goods to U.S. factories, retailers 

and consumers. 
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Figure 1 Freight Movement by Mode 

Figure 2 Truck Activity Mirrors Industrial Production  
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Transportation is inherently dependent on energy. Trucking, in particular, depends almost 

exclusively on petroleum to provide the power to make freight movement possible. Combustion 

engines powered by non-renewable fuels have resulted in an unprecedented degree of prosperity 

and mobility, but not without serious negative consequences. 

 

Since 1997 the United States has imported over half of the oil used in this country, with 

increasing political and economic risks as a result. The transportation sector consumes two thirds 

of the oil used in this country, primarily as gasoline in passenger vehicles. The second largest 

transportation sector energy 

consumer, primarily as 

diesel, is trucking. However, 

usage in this sector is 

increasing at a faster rate 

than for light duty vehicles 

(Davis et al, 2009). Between 

1970 and 2007 petroleum 

consumption by medium- 

and heavy-duty trucks 

increased at an annual 

average rate of 3.4 percent as 

compared to 1.4 percent for 

light duty vehicles. Fuel 

consumption by trucks is projected to continue to increase more rapidly in both absolute and 

percentage terms over the next 25 years (Table 1). Given the high volume of fuel consumed that 

is imported, the transportation sector is especially vulnerable to supply interruptions and price 

volatility in world markets.  

 

The growth in fuel use in this sector is 

driven by a number of factors. Freight 

movement by truck, while the most energy 

intensive, is the preferred mode for time 

sensitive and high value products. Diffusion 

of just-in-time deliveries across industry 

sectors has effectively shifted business 

spending from maintaining inventory to 

transportation of goods to ensure on time 

delivery, a factor in which trucking excels 

over other modes (ICF, 2002). The growth 

in online retailing has also increased use of 

trucks by shifting responsibility for the last 

mile of product delivery, from the consumer 

to a delivery truck. The flexibility represented in freight movement by truck underscores their 

critical role in at least one link of every supply chain.  

 

Commercial vehicles play a vital role in Oregonôs economy. In Oregon, trucks travel more than 

two billion miles each year, hauling a wide variety of goods into, out of, through and within the 

Table 1  Projected Medium- and Heavy-Duty 

Truck Fuel Consumption 

 
Fuel 

Consumption ï 

barrels per day 

U.S. Transportation 

Liquid Fuel 

Consumption ï 

Share 

2008 3.9 million  26 % 

2035 5.1 million 30 % 

from: NAS, Technologies and Approaches to 

Reducing the Fuel Consumption of Medium and 

Heavy Duty Vehicles, 2010 

Figure 3 Change in VMT and Fuel Consumption 

from: EIA: Annual Energy Review, 2009 
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state. In 2002, trucks carried over 225 million tons of goods worth about $148 million and by 

2035 Oregonôs transportation system is expected to handle about 560 tons of cargo valued at 

nearly $520 million (USDOT 2002). According to Oregonôs Department of Transportation 

(2008), trucks carry 75-80% of freight shipped in the state. In 2007, ODOTôs Motor Carrier 

Transportation Division registered 46,526 commercial trucks and 3,943 buses based in Oregon 

ODOT 2008). They also issued credentials for 250,000 out-of state trucks operating in Oregon 

and 233,059 temporary passes and trip permits for trucks operating in Oregon on a short-term 

basis. In addition, Oregon has thousands of buses (school, transit and charter), which carry 

children and adults between home, school, work and other destinations. Oregon has 5,535 school 

buses in service. In 2008, these buses transported 282,891 students over 67 million miles (Huillet 

2009). In the greater Portland Metro area alone, Tri-Met operates a fleet of 660 transit buses 

which travel over 26 million miles, consuming 5.9 million gallons of diesel fuel annually (Tri-

Met 2010).  

 

A wide variety of technologies and fleet management strategies are available to improve the 

overall efficiency of freight movement by trucks and to realize the full potential of diesel engines 

through greater efficiency and reduced idling and emissions. Agencies can also enhance 

compliance and enforcement through collaboration, education, outreach and incentives for the 

support of development and usage of anti-idling and fuel efficient technologies. 

 
Study Group and Stakeholder Involvement Process  
DEQ formed a Truck Efficiency and Reduced Idling Study Group to provide the Department 

with feedback on this report and recommendations related to potential truck efficiency and idling 

requirements. The objective was to discuss DEQ proposed recommendations and consider 

alternatives on select issues identified by the DEQ, within the timeframe provided. Appendix B 

contains the membership of the Study Group. 

 

This final report to the interim legislative committees on environment and natural resources 

summarizes the study groupôs discussions and the Departmentôs recommendations. The Truck 

Efficiency and Reduced Idling Study Group members have reviewed it for completeness. The 

conclusions expressed here are the Departmentôs and do not necessarily reflect the views and 

positions of the members of the Truck Efficiency and Reduced Idling Study Group. 

 

All meetings were open to the public and had a time set aside for the public to provide comment. 

Additionally, citizens who wished to discuss proposals were encouraged to communicate directly 

with a Truck Efficiency and Idling Study Group member or DEQ staff. DEQ developed a 

website and on-line subscription service to notify the public of meetings and provide meeting 

materials. More than 1100 individuals subscribed to the email list serve for this project. 
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Air Emissions and Impacts  

Greenhouse Gas Emissions from Commercial Vehicles 
Transportation is not only a significant energy user but also a contributor to climate change. 

Freight movement by truck is especially energy intensive compared to other freight modes. In 

2008, transportation sources, including personal travel and freight movement, accounted for 32 

percent of total CO2 equivalent emissions nationally (Figure 4). Freight movement by truck 

accounts for 22 percent of greenhouse gases from all transportation sources resulting in 389 

million metric tons of CO2e emitted (Figure 5). Overall, transportation sector greenhouse gas 

emissions have grown by 20 percent since 1990 but emissions from the trucking sector alone 

increased at a rate five times greater than light duty over this time (EPA, 2010). The Energy 

Information Administration forecasts that this growth will continue, in both absolute and 

percentage terms, for medium- and heavy-duty vehicles through 2035, Table 1 (EIA, 2009).  

 
Figure 4 US Greenhouse Gas Emissions by Economic Sector 

  
 

  

Passenger Freight Truck 

Commercial 
Aircraft 

Rail 

Pipeline 

Ships/Boats 

Figure 5 US Greenhouse Gas Emissions by Transportation Mode - 

2008 
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Sources in Oregon emitted nearly 70 million metric tons of greenhouse gases into the atmosphere 

in 2005, a 26 percent increase over Oregonôs 1990 greenhouse gas emissions of 55.5 million 

metric tons (ODOE 2008). Transportation emissions account for 34% or 23.8 million metric tons 

of greenhouse gas emissions, with nearly 23 percent of that (5.5 million metric tons) from on-

road diesel. According to its business as usual forecast, the Oregon Department of Energy 

estimates that greenhouse gas emissions from Oregon will be 61 percent higher by 2025 (OR 

Strategy for Greenhouse Gas Emissions, Dec 2004).  

The International Panel on Climate Change 

recognizes six major greenhouse gases: 

carbon dioxide, methane, nitrous oxide, 

hydrofluorocarbons, perfluorocarbons, and 

sulfur hexafluoride. Many of these gases 

are produced by both natural and human 

activities; however, particular attention has 

been given to carbon dioxide emissions 

since they account for the vast majority of 

anthropogenic greenhouse gas emissions 

(85 percent in the U.S.). Carbon dioxide 

comes from a number of sources including 

fossil fuel combustion (coal, gasoline, 

diesel and natural gas). Carbon dioxide 

accounts for almost all greenhouse gas 

emissions from mobile sources (both road 

and non-road). Because itôs the most prevalent of all manmade greenhouse gases, the other five 

greenhouse gases are typically reported in terms of a carbon dioxide equivalent based on their 

global warming potential to provide a common unit of measure. 
 

Human Health and Environmental Impacts 
The exhaust from diesel engines is a complex mixture of gases and ultra fine particles, with a 

number of known and suspected human health and environmental impacts. Heavy duty diesel 

vehicles constitute about 6 percent of the motor vehicle fleet but contribute about 65 percent of 

fine particulate and 35 percent of nitrogen oxide emissions from all motor vehicles.  

 

The particulates in diesel exhaust are so small that they can enter the bloodstream from the lungs, 

carrying adsorbed organic compounds deep into the body. Exposures to diesel particulate have 

been shown to contribute to increased incidence of respiratory illness, cardiovascular disease, 

cancer, work and school absences, hospital and emergency room visits, and premature death in 

both occupational and non-work settings. Diesel particulate ranks among the top air toxics in 

Oregon, with 96 percent of the population at an elevated risk above 1 in a million for cancer 

from ambient lifetime exposure. Extrapolated from health risk data from the EPA, DEQ 

estimates the direct and indirect costs of public health and environmental impacts in Oregon 

from diesel engines at around 500 million to two billion dollars per year.  

 

Nitrogen oxides form during the high temperature combustion of fuel in diesel engines.  

Nitrogen oxides are a pre-cursor for ozone, which forms when those oxides are subjected to heat 

and sunlight in the presence of hydrocarbons. The EPA has found that ozone causes respiratory 

illnesses, including asthma, chronic bronchitis and emphysema, in more than 11percent of the 

Figure 6 Oregon Greenhouse Gas Inventory, 2005 
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population. Tropospheric ozone has been identified as a potential adverse factor for climate 

change as well.  

 

In addition to health effects experienced by the public generally, truck drivers are specifically at 

risk.  Long-term exposure to diesel exhaust is known to increase the risk of lung cancer among 

truck drivers (Garshick et al, 2008). Further, studies of air pollution inside and outside of trucks 

idling at truck stops, indicate emissions of fine particulates often exceeds National Ambient Air 

Quality Standards (Miller 2007, Doraiswamy et al, 2005 & 2006). In addition to pollutant 

exposure, resting in a truck with the engine idling has been shown to be disruptive of sleep 

efficiency, a factor which contributes to fatigue during waking hours (Kabbani & Haring, 2004).  

 

On road heavy duty vehicle emission standards for PM and NOx that have fully phased with the 

2010 model year trucks will result in significant reductions in these pollutants in coming years. 

However, because of the lag in vehicle turnover, full benefits from these standards are not 

expected to be realized until sometime after 2030.  

Truck Efficiency Findings 

 Trucks are fundamentally different from passenger cars because they are designed to carry a 

load. While medium- and heavy-duty trucks have that common characteristic, usage patterns, 

fuel consumption and other attributes vary considerably among the different sizes of trucks 

(Appendix D). These make a profound difference in how a particular vehicle consumes fuel and 

creates emissions, as well as the available strategies that can be used to improve fuel efficiency. 

Businesses that use medium duty trucks, weight classes 2B through 6, do so primarily to 

facilitate other activities they see as their business. These companies do not ordinarily see 

themselves as trucking companies but rather as companies with trucks. Heavy duty trucks, 

Figure 7 Medium-, Heavy-Duty Trucks & Fuel Usage 



 10  10 

 10 

 

Improving Truck Efficiency and Reducing Idling  

weight class 7 and 8, are most often found in businesses that understand themselves to be in the 

trucking business. These businesses rely primarily and heavily on the use of trucks to generate 

income. Medium duty trucks tend to operate in short trips, travel in stop and go traffic, at 

medium to low speeds with moderate annual miles travelled. Heavy duty trucks are used for 

longer trips, operating continuously at highway speeds with high annual miles travelled. These 

trucks have the lowest fuel economy but since they transport the greatest amount of freight over 

longer distances, the efficiency measured in ton-miles per gallon is much higher than for any 

other weight class of trucks. Even with this efficiency in freight movement compared to other 

weight classes, the volume of fuel consumed by this sector represents 75 percent of the fuel used 

by all medium- and heavy-duty trucks.  

 

The most common measure of fuel economy is miles per gallon, although it obscures the value 

of measures taken to reduce the amount of fuel consumed per unit of work accomplished. Fuel 

consumption is inversely related to fuel economy, and more directly ties to the goal of decreasing 

the amount of fuel used to travel a given distance. Evaluation based on fuel consumption also 

shows that for the same increment of change, greater fuel savings are achieved for those vehicles 

starting from lower fuel economy baselines, like heavy-duty trucks. In the example outlined in 

Table 2, each step change improvement in fuel economy represents the same percentage 

difference, but the amount of fuel saved is half again as much as the previous increment. 

 
Table 2 Fuel Economy vs. Fuel Consumption  

 

Improvement in MPG 5 to 10 10 to 20 20 to 40 40 to 80 

Percent change 100% 100% 100% 100% 

Gallons saved per mile 0.1 0.05 0.025 0.0125 

Gallons saved per 
10,000 miles 

1000 500 250 125 

 

Improving fuel consumption from heavy-duty vehicles, which consume more fuel per mile, 

offers greater opportunities for fuel savings than comparable improvements in light duty vehicles 

with relatively higher baseline fuel economy. Heavy-duty trucks travel significantly more miles 

per year than any other vehicle, light or medium duty, but also represent - with their low starting 

point in fuel economy - an opportunity to achieve some of the greatest gains in fuel use 

reduction. Fuel economy among heavy-duty trucks has remained static over the last several years 

from the usersô perspective, in part because of the engineering design changes made to comply 

with stringent emission standards. This has resulted in significant reductions in harmful 

respirable pollutants. In fact, with these gains it is now possible for truckers running the newest 

model year heavy duty truck to claim a lesser non-greenhouse-gas pollutant impact on a ton-mile 

basis than their competitor freight movement modes, water and rail, which have historically been 

less polluting form of freight transportation. These emission standards are expected to remain 

stable for some time, allowing engine and truck manufacturers to focus on delivering 

improvements in fuel consumption. This focus on reducing fuel consumption in this sector 

creates an opportunity for trucking to reduce costs and possibly secure a more competitive 

position for environmental sustainability. 
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Although commercial vehicles are powered by different types of fuel that contribute to 

greenhouse gas emissions, diesel engines power more than 90 percent of the nationôs commercial 

trucks and 95 percent of the full-sized transit buses. Diesel engines are widely used due to their 

unique combination of energy efficiency, power, reliability, durability and safety. In fact, diesel 

is the most efficient of all internal combustion power systems. Because of the superior efficiency 

of the engine and higher energy content of the fuel, diesels typically deliver 20-40 percent more 

miles per gallon and 10-20 percent fewer greenhouse gas emissions than comparable gasoline 

vehicles  (Diesel Technology Forum 2009). 

 

In spite of these efficiencies, heavy-duty trucks have come under increased scrutiny due to the 

relatively high energy intensity of freight movement by trucks and the opportunities that are 

available to reduce fuel consumption within existing tractor and trailer profiles (National 

Academy of Sciences, 2010; Denning & Kustin, 2010; Cooper et al, 2009; Rocky Mountain 

Institute, 2009; Malone, 2008; Ogburn et al, 2008; Smith, 2007; Elliott et al, 2006; Langer, 2004; 

Ang-Olson & Schroeer, 2002; Muster, 2000; Gaines 1998). Improvements in fuel consumption 

for medium- and heavy-duty trucks could be secured through a variety of means including 

engine and powertrain design, logistical improvements including increasing capacity within 

weight or volume limits, minimizing empty backhauls, driver training and monitoring, and 

reduced congestion on the highway. Reducing aerodynamic drag and rolling tire resistance stand 

out as specific techniques that have the capability of being deployed on both new and existing 

vehicles to deliver significant fuel savings at relatively low cost. Successful implementation can 

result in near term fuel savings, reduced operating costs and reduced emissions contributing to 

the build-up of greenhouse gases and respirable pollutants associated with adverse public health 

impacts.  

 

Tractor trailer combinations have relatively high fuel consumption, very high average vehicle 

miles travelled and a large share of the overall truck market. The most recent investigation on 

this issue by the National Academy of Sciences reaffirmed that improving the fuel efficiency of 

these classes of vehicles is of high and increasing importance. The report (NAS, 2010) concluded 

that, ñA given percentage reduction in this vehicle category will save more fuel than a matching 

percentage improvement in any other vehicle category. The potential fuel savings in tractor-

trailer trucks represents about half of the total possible fuel savings in all categories of medium-

and heavy-duty vehicles.ò 
 

Comparable Requirements of Other States or US EPA 
There have been several efforts over the years to produce improvements in fuel consumption for 

medium- and heavy-duty trucks. These include partnership opportunities between the public and 

private sector intended to provide research, technology development support and, more recently, 

regulations at both the state and federal level establishing expectations for performance. 

 
21st Century Truck Partnership 

The 21
st
 Century Truck Partnership is a cooperative research and development program formed 

by four federal agencies (Departments of Defense, Energy, Transportation and the 

Environmental Protection Agency) in a partnership with the truck industry and supporting 

industries in 2000. The goal was to advance technologies used in trucks and buses, yielding 

safer, cleaner and more efficient vehicles. In support of the general goal research was carried out 

in several areas of technology: 
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 Integrated vehicle systems for commercial and military trucks and buses; 

 Engine combustion, exhaust aftertreatment, fuels and advanced materials to achieve 

higher efficiency and lower emissions; 

 Heavy-duty hybrid propulsion systems; 

 Reduction of parasitic losses to achieve significantly reduced energy consumption; 

 Technologies to improve truck safety, resulting in the reduction of fatalities and injuries 

in truck-involved crashes; and 

 Technologies that reduce energy consumption and exhaust emissions during idling. 

A review of the program in 2008 by the National Academy of Sciences found that many program 

goals had not been met because technologies were not implemented, not feasible from an 

engineering perspective and/or not adequately funded. Funding has proven difficult to sustain at 

the levels to meet the ambitious goals set out for the Partnership. The report recommended a 

clearer goal setting strategy, reviewed periodically and stated in measureable engineering terms. 

The review did conclude that the program had succeeded in bringing stakeholders to the table, 

facilitating communication and accelerating the pace of development, and ultimately 

recommended that funding continue and at levels that reflect the importance of reducing fuel 

consumption from heavy-duty vehicles. 

 
EPA SmartWay Transport 

The Environmental Protection Agency established SmartWay Transport as a collaborative effort 

among industry and government with a goal to improve fuel efficiency and reduce greenhouse 

gases associated with the movement of freight. It accomplishes this goal by establishing 

minimum standards for certification of freight carriers and shippers within the program through a 

variety of best practices and then reinforcing the business case for taking on these measures. 

Freight carriers agree to assess their operations and to undertake a minimum number of steps to 

improve fuel consumption. Shippers assess their own operations and commit to undertaking 

steps to reduce their impact, including agreeing to ship products using SmartWay carriers. A key 

element of SmartWay has also been research and documentation of the technologies that reduce 

aerodynamic drag, rolling resistance and idling time that can be deployed on tractors and trailers 

used in long haul freight service. SmartWay is also used to certify manufacturersô products that 

are at least 15 percent more fuel efficient than baseline typical values. EPA has used the 

SmartWay equipment certification to also guide federal funding through grants and loans for fuel 

efficient technologies and idle reduction technologies, both on the truck and at truckstops. 

Federal funding has also been used to support innovative financing packages that create 

opportunity and lower barriers for interested parties to participate in improving efficiency and 

lowering emissions, most targeted towards the trucking freight movement sector. SmartWay 

Transport has succeeded in securing the participation of 1200 truck carriers and shippers.  

 
Energy Independence and Security Act 

The Energy Independence and Security Act was signed into law in December 2007. The Act 

contained a number of provisions intended to move the United States toward greater energy 

independence and security, to increase the production of clean renewable fuels, to protect 
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consumers, to increase the efficiency of products, buildings, and vehicles, to promote research on 

and deploy greenhouse gas capture and storage options, to improve the energy performance of 

the Federal Government, and for other purposes. Two provisions in the bill have specific 

importance for the issue of medium- and heavy-duty truck fuel use, directing the Department of 

Transportation to establish for the first time fuel economy standards for medium- and heavy-duty 

vehicles and, in support of that effort, a directive to the National Academy of Sciences to 

consider approaches to measuring fuel economy, assess current and future technologies for 

reducing fuel consumption, analyze how such technologies may be practically integrated into 

trucks and associated costs and other impacts on the operation of medium- and heavy-duty 

trucks. 

 

The National Academies published their study in March 2010. The report outlined many 

different strategies to improve truck fuel efficiency among a variety of medium- and heavy-duty 

weight classes. The study evaluated a number of strategies, some of which are most reasonably 

implemented on a new vehicle basis including engine efficiency, weight reduction, transmission 

and driveline, accessory electrification, waste heat recapture, hybridization and dieselization. The 

report also considered other strategies, improving aerodynamics and lower rolling resistance, 

which can be deployed on both newer and existing vehicles. A fuller discussion of the findings 

relevant to this study is included below. 

 

The report also provided a beginning framework to establish fuel economy standards for 

medium- and heavy-duty vehicles. In June 2010 President Barack Obama directed EPA and the 

National Highway Traffic Safety Administration to collaborate on developing a fuel 

consumption standard for medium- and heavy-duty trucks. The projected timeline is for 

announcement of a draft proposal by fall 2010 with anticipated adoption by July 2012. This 

would apply to new vehicles only beginning with the 2014 model year.  

 
California Heavy Duty Greenhouse Gas Measure 

In 2006 California approved and signed into law AB32, the California Global Warming 

Solutions Act, which mandates that greenhouse gas emissions are reduced to 1990 levels by 

2020. The California Air Resources Board developed a list of early action measures that would 

collectively reduce greenhouse gas emissions by 42 million metric tons carbon dioxide 

equivalent, including requiring adoption of EPA SmartWay technologies on select long haul 

heavy duty trucks pulling 53 foot box van trailers. This program, adopted in December 2008, 

began with the 2011 model year tractors and trailers, requiring features that reduce aerodynamic 

drag and rolling resistance. Older model year vehicles will be subject to comparable 

requirements phasing in as early as 2012.  

 

The rule applies to 53 foot tractors, and the box van trailers they pull, when the vehicles travel 

more than 100 miles from a dispatch point or more than 50,000 miles in a year. Because these 

requirements apply to any qualifying vehicle that operates on California highways, regardless of 

the base plate registration of the vehicle, many Oregon based fleets will be affected. 

 

Technologies to Reduce Aerodynamic Drag and Rolling Resistance 

Medium- and heavy-duty trucks, powered overwhelmingly by diesel engines, have undergone a 

remarkable transition in recent years from being among the most polluting vehicles on the road 
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to arguably the cleanest. This transformation has come 

about because of the need to meet stringent emissions 

standards established at the federal level. Despite fuel 

costs surpassing driver compensation and  representing 

1/3 of total marginal costs of long haul trucking 

operations as measured on a per mile basis (ATRI, 

2008), attention to improving fuel economy has been 

held back by a variety of factors (see sidebar). Since 

the 1973 petroleum crisis, most tractors have some 

form of aerodynamic treatment, typically roof fairings. 

Market penetration of other available technologies has 

been low (NAS, 2010; Smith & Roberts, 2007). 

 

Heavy truck fuel efficiency is influenced by a number 

of factors, including weather factors, driver technique, 

logistics and roadway utilization and technological 

improvements to the vehicle (see Appendix E for 

information on fuel consumption improvement 

technologies). The focus of most of the research and 

analysis on truck fuel efficiency has been on this latter 

category. Within this category are various enabling 

technologies including improvements to the engine and 

transmission, hybrid configurations and reductions in 

aerodynamic drag and rolling resistance. Advances in 

engines and transmissions are helpful in all applications 

and will continue to be implemented at the 

manufacturer level with each new model year. 

Hybridization is best indicated for medium-duty 

vehicles with stop-and-go duty cycles. Especially for 

over the road trucks, improvements in aerodynamic and 

rolling resistance, offer the greatest opportunity in the 

near term for fuel consumption improvements. These 

can also be installed on existing vehicles so that fuel 

consumption and emission reduction benefits can be 

secured sooner and at lower overall expense without 

depending upon fleet turnover to the latest new model 

year.  

 

Energy losses in engine and driveline are significant in 

converting energy from liquid fuel to mechanical 

energy, as well as in powering auxiliary engine 

accessories essential to engine operation. Aerodynamic 

drag and rolling resistance constitute the next largest 

source of energy losses and potentially the greatest 

opportunity for fuel consumption gains. Every unit of 

energy saved at the wheels saves 3 units of energy that 

Industry barriers to reducing fuel 
consumption (As identified in National 
Academy of Sciences, 2010; Denning & 
Kustin, 2010; Cooper et al, 2009; Rocky 
Mountain Institute, 2009; Malone, 2008; 
Ogburn et al, 2008; Smith, 2007; Elliott 
et al, 2006; Langer, 2004; Ang-Olson & 
Schroeer, 2002) 
 
Demand for fuel economy not sufficient 
to bring all cost effective technologies to 
market 
 
Trucking Industry neither concentrated 
nor cohesive 
 
Manufacturer risk, relatively small 
number of vehicles  
 
Large variety of customer requirements 
prevents manufacturing economies of 
scale 
 
Fuel price increases stress profit margins 
while volatile prices inhibit R&D and 
discourage investments 
 
Tractor and trailer are often not owned 
by the same party so motivation to save 
fuel is diffuse  
 
Lifetime payback may be insufficient for 
demands of truck owners 
 
Concerns about cost, Return on 
Investment, durability and maintenance 
requirements 
 
Slim margins, recent decline in freight 
volume, rising fuel prices, driver 
shortages (training costs) prevent 
investment 
 
Lack of trustworthy information and 
limited access to capital funds and 
financing inhibits investment 
 
Sparse and fragmented R&D operations 
move slowly 
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need not be used to deliver traction power. Lower tractive loads also can lead to reducing 

horsepower in the engines with further potential for cost and weight savings with the use of 

smaller engines (Ogburn, Ramroth & Lovins, 2008) (Cummins 2007). On a level road at a 

constant speed of 50 miles per hour or greater, aerodynamic drag constitutes the biggest power 

loss, requiring 35 to 40 percent more available horsepower (and fuel) in the engine (Ang-Olson 

& Schroeer, 2002; Cummins, 2007).  

 

Aerodynamic features typically found on the tractor include the sleeper cab roof fairing. 

Additional elements include chassis and fuel tank skirts, sloping hood and a rounded bumper and 

other features. In Figure 9, contrast the classic style with its more angular profile and other high 

drag inducing features like mirrors, headlights, air cleaners and dual exhaust stacks. These 

traditional features are thought to result in a fuel consumption penalty of at least 5 percent 

compared to the aero design.  Nonetheless, the classic styling is favored by some drivers for its 

rugged appearance and fleets use these trucks for driver retention or rewards (NAS, 2010).  

Aerodynamic features for trailers include trailer skirts, trailer tails and gap fairings. Trailer skirts 

fill the undercarriage of the trailer in front of the rear wheel set. They can be made of single 

panels or constructed of multiple panels so they can be readily replaced if damaged. Rear trailer 

fairings are fitted to the rear to provide a continuous surface for air passing over the sides and top 

of the trailer. These fairings improve aerodynamic performance of the trailer by reducing 

ñsuctionò on the end. Both of these fairings can be used on dry van and refrigerated box type 

trailers. Front trailer fairings reduce the wind resistance caused by the gap between the tractor 

and trailer and allow for smooth air flow between the units; they are designed for use on dry van 

Figure 8 Energy losses in truck freight movement  

Figure 9 "Classic" vs. Aero Styling  
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but not refrigerated trailers. These aerodynamic technologies get the most benefit at highway 

speeds, so the skirts and fairings are most effective in applications that are largely at those 

speeds. 

 

Trailer skirts, in particular, are prone to damage in normal vehicle operation, but manufacturers 

have responded with designs that are road damage tolerant. California Air Resources Board 

(CARB) staff estimate average annual costs for maintenance for trailer fairings to be $120. One 

manufacturer makes its device of pliable material that deforms but does not break in contact with 

hazards like railroad crossing, street curbs and other features. Another has developed a system 

that raises and lowers in relation to road speed, raising the skirt at lower speeds and lowering it at 

highway speeds. These features may also provide safety benefits, for instance in improving 

trailer tracking stability and reducing road spray from trailer tires. Trailer skirts can add about 

200 pounds of weight to the vehicle, which makes a difference in payload capacity but only for 

the 21 percent of loads that are weight limited. However, even while accounting for added 

weight from the fairing, reduced fuel consumption still results in a net cost per ton mile savings 

of 1.4 percent over the trailer without the fairings.  

 

Box van trailers constitute about 60 percent of the vehicle miles travelled for long distance 

trucks. While trailers also come in 28, 45 and 48 foot lengths, it is the 53 foot trailer that 

dominates in long distance service. Little work has been done on investigating aerodynamic drag 

and the influence of fairings on vehicles shorter than 53 feet, but what has been done is 

suggestive of the opportunities for reducing fuel consumption in them as well. One study cited in 

the National Academy of Sciences review reported that there is a significant aerodynamic drag 

penalty for double trailers, but that it is offset in terms of operating costs by the increase in 

freight carrying capacity and reduced fuel consumption on the order of 20 percent. The NAS 

review also cited a scale model wind tunnel test on a combination multi-trailer configuration that 

included a variety of aerodynamic drag reduction devices on the trailers that resulted in a further 

decrease in fuel consumption of 9.9 percent compared to the standard 28 foot double. The NAS 

review also considered aerodynamic improvements for other types of trailers, like flat bed and 

tanker, but discounted fairing for use in those applications because of the lack of research as well 

as the difficulties in configuring aerodynamic features to these idiosyncratic trailers.  

 

Rolling resistance is made up of the mechanical and aerodynamic forces that reduce the 

efficiency of a tire moving down the road. The transformation of mechanical energy as a tire 

flexes and deforms in operation is the most significant factor in rolling resistance. This increases 

Figure 10 Aerodynamic Trailer Designs 

Figure 11 Operating power losses for tractor trailer combinations  
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the amount of energy needed to move the truck. The less flexing and deforming a tire makes, the 

more energy efficient it becomes, lowering power demands from the engine. Rolling resistance is 

primarily proportional to weight and speed, retaining a more significant influence than 

aerodynamic features at lower speeds. Factors affecting rolling resistance include how the tire is 

made, including tire compounds and other materials, appropriate tire inflation, tread pattern and 

depth, tire size and road surface.  

 

Rolling resistance in the tires accounts for about one third of the power required to move a truck 

down the road at highway speeds. Since 1980 rolling resistance has been reduced by more than 

50 percent, primarily in the change from bias ply to radial tires. Many factors account for friction 

resistance, but tire manufacturers have control over several important factors like tire mass, 

rubber formulations and tread design. These are the factors that are the focus of the SmartWay 

performance requirements.  

 

Lower rolling resistance tires can be configured as a conventional tires, effectively replacing 

current tires on a typical ñeighteenò wheeler. Another option for trailer and drive axle options are 

single wide tires, effectively cutting the number of tires required in half. These tires also require 

replacing the wheel rims, which increases the initial cost but saves weight, thus allowing for 

greater freight carrying capacity. Low rolling resistance tires can be retreaded much like 

conventional tires but since the casings are subject to less heat and fatigue, there is a greater 

likelihood that these tires will be candidates for multiple retreadings. Including this retread 

benefit, CARB staff estimated annual fuel cost savings on the order of $500 to $1,000 with the 

greater savings accruing to those replacing bias ply tires. Steer tires on a long haul application 

may last up to 150,000 miles, drive tires at 350,000 and trailer tires every 125,000 miles. Rolling 

resistance decreases as any tire ages, but tires designed to have low rolling resistance retain an 

advantage over their life span. The low rolling resistance dual tires perform like conventional 

tires and recent studies have shown performance similar to that of dual tires by the single wide 

tires. Studies regarding rapid air loss events in single wide tires have not been shown to 

compromise stability, behavior or rollover performance of vehicles (NAS, 2010). 
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Cost Effectiveness of Fuel Consumption Measures 

Several studies have been published evaluating cost effectiveness of the variety of fuel 

consumption efficiency measures available as current and emerging technology. Among the most 

prominent are those recently published, one jointly by the Northeast States Center for a Clean 

Air Future and the International Council on Clean Transportation (NESCCAF/ICCT, 2009) and 

the other by the National Academy of Sciences (NAS, 2010).  

 

The NESCCAF/ICCT study modeled a variety of currently available and emerging fuel 

efficiency strategies, including operational measures, which are broader in scope than this 

particular report. This report focused on current and emerging technologies to reduce fuel 

consumption and lower CO2 emissions available for long-haul trucks in the 2012 to 2017 

timeframe. Of specific interest are the results shown for the option labeled SmartWay 1, which 

compares a SmartWay configured combination vehicle (including aerodynamic streamlining, 

single wide tires, idle reduction and improved lubricant) to the baseline truck/trailer. This is the 

configuration that most closely matches the requirements of the California heavy-duty 

greenhouse gas measure. Of the packages and measures modeled, this is the configuration that 

delivers the greatest fuel consumption savings considering incremental costs, lifetime ownership 

costs and time to payback. This reinforces much of the earlier conclusions indicating the 

potential for reducing fuel consumption among heavy duty long haul tractors and underscores 

this among all the other alternatives (many of which can only be implemented as new original 

equipment manufacture) as an effective strategy for reducing fuel consumption and lowering 

emissions. However, the report notes that the 15 year timeframe used in the study for evaluating 

the complete suite of available and emerging technologies, useful for evaluating the societal 

benefits, does not reflect the much shorter time horizon used by truck operators when making 

purchase decisions. The payback period for the SmartWay technologies only is, in both cases 

modeled, less than 4 years. 
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The National Academy of Sciences completed a comprehensive review of a wide variety of fuel 

consumption strategies currently in place and anticipated for the 2015-2020 timeframe in support 

of the development of a fuel consumption standard for new medium- and heavy-duty vehicles. 

Class 3 to 8 medium- and heavy-duty vehicles vary considerably in how they are used in duty 

cycles that range from significant highway speed travel with few stops to urban operations at 

lower speeds and many stops. To estimate fuel consumption benefits of various technologies, the 

study authors considered a tractor trailer, a Class 6 straight box truck, a Class 6 bucket truck, a 

refuse truck, a transit bus, a motor coach and a pickup/van and applied a combination of relevant 

technologies to that application. The benefits were not considered to equal the sum total of their 

individual effects, rather they factor in benefits of previously evaluated fuel savings 

Figure 12 NESCCAF Fuel Consumption Reduction and Cost Results for Analyzed 

Packages 
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technologies. The results of that cost benefit analysis, factoring a 7 percent discount rate and a 10 

year life, are presented in Table 3.  

 
Table 3 National Academy of Sciences - Fuel Consumption Reduction Potential & Cost 

Effectiveness Calculations for Typical New Vehicles in 2015-2020 

 

Vehicle Class 

 

Fuel 

Consumption 

Reduction - % 

 

Capital 

Cost - $ 

Cost Effectiveness Metric 

$/% Fuel 

Saved 

Dollars per 

Gallon 

Saved per 

Year 

Breakeven 

Fuel Price 

$/gal 

Tractor-trailer 51 84,600 1,670 7.70 1.10 

Class 6 box 

truck 
47 43,120 920 29.30 4.30 

Class 6 

bucket truck 
50 49,870 1,010 37.80 5.40 

Class 2b 

pickup 
45 14,710 330 33.70 4.80 

Refuse truck 38 50,800 1,320 18.90 2.70 

Transit bus 48 250,400 5,230 48.00 6.80 

Motor coach 32 36,350 1,140 11.60 1.70 

 

The review committee recommended several ways to measure costs versus benefits. Dollars per 

percent fuel saved is the cost of the technology package divided by the percent reduction in fuel 

consumption. Dollars per gallon saved per year indicates how much it costs to save a gallon of 

fuel each year of the life of the vehicle, and reflects the fact that some vehicles are annually 

driven more miles than others. The third measure, breakeven price, is the fuel price that makes 

the present discounted value of the fuel savings equal to the total costs of the technology 

package. Even though the breakeven fuel price does not necessarily reflect how a buyer would 

evaluate technologies (considering different discount rates, operation and maintenance costs, 

etc.) the committee recommended it as a measure to evaluate private and societal costs and 

benefits of regulation. The report also notes that the fuel consumption reduction potential of 

specific powertrain and vehicle technologies is extremely dependent upon the application and 

that the technologies vary widely in cost benefit evaluation. Nonetheless, the tractor-trailer 

combination shows the greatest cost-benefit ratio as a package. When the package is broken 

down to component elements, improvements to reduce aerodynamic drag and rolling resistance 

offered very high cost benefit ratios among the modeled technologies. Based on their evaluation 

the National Academy of Sciences (2010) concluded that ñA given percentage reduction in this 

vehicle category will save more fuel than a matching percentage improvement in any other 

vehicle category. The potential fuel savings in tractor-trailer trucks represents about half of the 

total possible fuel savings in all categories of medium-and heavy-duty vehicles.ò 
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HB 2186 Return on Investment Calculations 
Unlike most environmental regulations, which provide a societal benefit but have a cost to the 

regulated party, a truck efficiency program can have both a societal benefit and a net savings to 

the regulated party, measured as a return on investment. HB 2186 directs DEQ to evaluate the 

feasibility of providing economic hardship exemptions and deferrals if owners and operators are 

unable to attain a ROI.  The bill defines ROI as: 

(A) A net monthly savings gained through fuel efficiency that is equal to or greater than 

the net monthly payment obligation under a financing instrument, or 

(B)  The ownerôs or operatorôs initial capital costs, if self-funded, to comply with any 

potential requirements under this section are recouped in fuel savings within three 

years of the ownerôs or operatorôs expenditures of the initial capital costs. 

To demonstrate a return on investment according to the direction outlined in HB 2186, the 

Department used a ROI calculation based on proposed program elements, relying upon pricing 

estimates, fuel economy and trailer to tractor ratios offered by workgroup members and other 

reliable sources. While a tractor may operate over a lifetime of 15 years, studies suggest that 

turnover from one owner to another is on the order of four years (NAS, 2010).  Therefore, the 

Department considered a payback interval ranging from three years suggested in HB 2186 to 

four years identified in the NAS study. Trailers may be held by one owner for a longer lifetime 

of up to 20 years. 

 

Two measures were calculated, a simple payback and a return on investment calculation 

including the cost of financing that could be repaid from fuel savings from aerodynamic devices 

and low rolling resistance tires. Calculations were completed for various fuel prices and annual 

miles travelled for both new and older equipment (Table 4). In addition, since trailers tend to 

outnumber tractors in a given fleet, scenarios for a single tractor and trailer and a single tractor 

with three trailers were calculated.  Complete calculation results for net return and simple 

payback are provided in Appendix F. Fleet practices will have a significant direct impact on 

securing fuel economy improvements from any technology so the estimated fuel consumption 

improvements are conservatively estimated here for purposes of modeling. 
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Table 4 Assumptions for Net Return Calculations 

Annual Mileage 45,000 to 115,000  

Fuel Price $2.50 to $3.50 per gallon 
 

Discount Rate 10%  

  Fuel Economy Benefit 

Incremental cost for 

SmartWay tractor 
$2,100 3.5% 

Incremental cost for LRR tires 

on tractor 
$265 1.5% 

Incremental cost for trailer 

skirt 
$2,000 5% 

Incremental cost for LRR tires 

on trailer 
$265 1.5% 

 

For every annual mileage scenario, a single tractor trailer combination upgraded with fairings 

and low rolling resistance tires offers a net positive return, even when figuring loan costs 

associated with a 36 month note. Simple payback, which does not include the cost of money, was 

less than 2.5 years under the most challenging fuel costs and usage conditions modeled, i.e., low 

annual miles and low fuel costs. This was true whether it was a new model year SmartWay 

vehicle or an older vehicle upgraded to comply with Californiaôs greenhouse gas requirements.  

 

Trailers, more often than not, outnumber the number of tractors available.  They may be left at 

distribution centers for loading and unloading while the long haul tractor remains in service 

pulling other trailers. Of course, it is only the trailer that is being pulled that is capable of 

delivering the fuel consumption benefits but, to be assured of the benefit within the fleet, all 

trailers require a capital investment for the upgrade.  Other reports used 2 to 2.5 trailers per 

tractor, but based on workgroup advice the calculations were completed factoring 3 trailers per 

tractor. Under this condition, the annual net return on a four year note becomes positive for 

tractors travelling more than about 50,000 miles per year when fuel is at $3.00 per gallon1. A 

survey of vehicle ownership by the American Transportation Research Institute reported that 

average length of vehicle ownership for sleeper cab tractors was 6.9 years and for day cabs 9.5 

years (Tunnell and Dick, 2006). The DEQ is currently conducting a survey to determine 

ownership duration for trailers but the suggestion from informal conversation with fleet owners 

is that ownership periods for trailers are much longer.  

 

 

 

 

 

 

 

 

 

                                                 
1 As of August 24, 2010 diesel fuel was selling for $2.87 a gallon at the TA truckstop in Aurora. 
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Figure 13 Annual Net Return - 48 Month Note - Tractor with 3 Trailers  

 

 
 

The 50,000 mile threshold is significant because it is established in the California program as the 

distinguishing threshold between long haul and short haul tractors, which are exempt from the 

requirements of the greenhouse gas measure. The aerodynamic features considered under that 

measure are not as effective and may have limited capability in a short haul application because 

of the increased encounters with curbs, tight side street clearances, backing maneuvers and 

severe road crossing humps. Approximately 62 percent of the short range fleet miles occur on 

trucks that travel fewer than 50,000 miles per year and a detailed analysis of benefit concluded 

that this mileage exemption would maximize the environmental benefit and minimize financial 

hardship for fleet operators (Schubert, Cromer 2008). The data from the analysis conducted for 

this report also shows that cost recovery is very good on these measures for vehicles travelling 

Figure 14 Simple Payback - Tractor with 3 Trailers  
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above 50,000 miles annually.  Therefore, DEQ recommends using the 50,000 mile threshold for 

long-haul tractors as a mechanism to prevent economic hardship that could otherwise occur if the 

program did not provide for a positive ROI.  

 

Financing Programs  
While fairings and low rolling resistance tires show a positive ROI for tractors that travel over 

50,000 miles per year, limited cash flow, especially for the trucking industry where margins can 

be fairly tight, can pose a difficulty for fleets wishing to comply with a heavy-duty greenhouse 

gas requirement. Economic conditions since 2008 have reduced the size of the credit market, but 

even during more robust market conditions credit availability to truckers have been problematic. 

Trucking companies have been seen as high risk with limited collateral and marginal ability to 

repay. For the purposes of this green house gas measure, the amount of funding needed per truck, 

which may be significant from the truckerôs point of view, is too small to efficiently manage 

from the bankerôs perspective. However, financing opportunities, some targeted specifically for 

truckers are available.  

 

Under the Diesel Emission Reduction Act, a portion of appropriated funds is allocated to support 

innovative financing programs to reduce diesel emissions, which includes fuel consumption 

improvement activities. Innovative financing includes revolving loan funds, costs to cover bond 

sales and loan reserve programs. In recent years, EPA has awarded $12 million annually under 

this program. State and local governments and nonprofit organizations with a focus on air quality 

and/or transportation are eligible to apply for this funding. The awards are made as grants to the 

organizations, which are used as a loan or loan support but are not themselves repaid to EPA. For 

truck owners there are a range of financing options that have been supported including low-

interest loans, extended payback periods and lease-to-own. These funds cannot be spent on 

actions that are mandated by federal, state or local requirements, although this has been 

interpreted to allow support for otherwise qualified activities that are implemented in advance of 

the compliance deadline.  

 

Funding has been awarded to four organizations that provide low interest loans including the 

Houston/Galveston Area Council, Community Development Lending Services, Owner-Operator 

Independent Drivers Association and Cascade Sierra Solutions. Cascade Sierra Solutions is a 

nonprofit based in Oregon that has achieved remarkable success and a national reputation in 

furthering its mission to support truckers in reducing respirable pollutants, greenhouse gases and, 

often, operating costs by providing information, access to funding as well as opportunities to 

purchase and lease less polluting, more efficient equipment. CSS operates showrooms along the 

I-5 corridor conveniently located near truckstops and other locations accessible to truckers in 

Seattle, Portland, Coburg, Sacramento and Los Angeles. Since its founding in 2006, CSS has 

received $44 million in federal grants and $35 million in state grants, the latter mostly from 

California. CSS has also been able to secure lines of credit from private sources as well on the 

order of $46 million. To date CSS has a loan portfolio of $40 million but growth and demand for 

services is likely to lead to an increase to $90 million by the end of 2010.  

 

EPA operates the SmartWay Finance Center online that provides access to commercial loans for 

purchasing fuel savings and emission reduction technologies. The service connects a multitude 

of lenders to trucking companies interested in financing technologies that are identified as 
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effective under SmartWay. An interested buyer submits an application, then receives and reviews 

offers from private lenders.  

 

The state of Oregon through the Department of Energy has offered a tax credit and a loan 

program that have been potentially available to support truck fuel efficiency enhancements. 

Recent changes to the Business Energy Tax Credit have made it very difficult for truckers to 

meet qualifying criteria even though these technologies are demonstrably within the overall 

program scope, and program participation from the trucking industry has dropped to zero in the 

past year. The State Energy Loan Program offers at or below market financing for qualifying 

energy efficiency projects, but the program is primarily focused on large scale projects, greater 

than the scope of individual truck improvement efforts. 

 

Several other states offer their own financial incentive programs that are available for truckers 

interested in buying energy efficient, emission reduction technologies. While these programs 

often have a geographic preference for fleets based in their states to the extent that these trucks 

may also operate in Oregon, these benefits would be available to support compliance efforts 

driven by an Oregon program. A complete listing of these incentives can be found at EPA and 

the U.S. Department of Energy websites at 

http://www.epa.gov/smartwaytransport/transport/what-smartway/financing-fundingoptions.htm 

and www.afdc.energy.gov/afdc/laws. 

 

The state of California offers a loan program for truck efficiency improvement projects. Original 

funding comes from a statewide vehicle registration surcharge. The funding is used to support a 

program to offset risk exposure by private lenders offering financing to truckers. Under this 

program, a trucker attempts to secure financing from a private lender. When the lender 

determines that the project is otherwise eligible but the borrower represents a credit risk greater 

than its lending tolerance, the loan is presented to the California Treasurer who, after review, 

accepts the risk for repayment. The Treasurer draws 14 percent of the principal from the 

registration surcharge fund to build a loss reserve account for loans issued by the lender under 

this program. In the event of a default, the lender takes all reasonable steps to recover costs and 

draws on the loan reserve for any unrecoverable balance. The default rate is on the order of 1-2 

percent. Overall, this has proven to be very successful with $16 million underwritten in over 250 

loans.  

 

Discussions with private lenders indicated that there is interest and capital available to lend for 

these kinds of projects provided that their costs are managed by keeping the overall number of 

projects funded small and managing risk. CSS currently acts as an agent to bundle projects and 

has a demonstrated ability to manage the risk with low default rates. A loss reserve program or 

revolving loan program managed by nonprofits or other qualifying organizations could be a very 

successful way to extend limited public funds to support efforts to improve fuel efficiency with 

demonstrable and significant public benefits. The optimal funding strategy for the state needs to 

be further developed, but could include elements like a targeted tax credit, a loan reserve fund or 

a revolving loan fund that could be accessed directly or through intermediary organizations like 

CSS. 

 

http://www.epa.gov/smartwaytransport/transport/what-smartway/financing-fundingoptions.htm
http://www.afdc.energy.gov/afdc/laws
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The Recommended Oregon Heavy-Duty Truck Greenhouse Gas Measure 
DEQ recommends that the Oregon legislature adopt a heavy-duty truck efficiency measure to 

reduce greenhouse emissions. An Oregon program to improve fuel efficiency among heavy duty 

vehicles can work by supporting the penetration of available technologies.  Despite the fact that 

these technologies can save money for truckers, a variety of market barriers have prevented them 

from being widely adopted.  A combination of performance standards and incentives can help 

achieve the important economic, environmental, energy security and employment needs of the 

state. 

 

DEQ recommends that the Oregon program be based on the leading effort in California. 

California has adopted a program to reduce greenhouse gas emissions from long haul trucks by 

requiring deployment of the most proven technologies. The requirement affects trucks coming 

into California and not just those based in-state. Trucks based in Oregon and travelling in 

California are also required to comply. Carriers coming into or travelling through Oregon but not 

California are not. This results in disparate conditions that cause an unequal playing field and 

confusion. Adopting a measure comparable to Californiaôs would serve to level the playing field.   

Therefore, DEQ recommends that the Oregon program be identical to Californiaôs except for two 

elements: implementation schedule and financial hardship deferral.  This program would serve to 

accelerate market penetration of the best available technologies for new and existing vehicles. 

Such a program could also result in increasing employment in Oregon alone by as much as 800 

jobs (Goldberg, 2010).   

 

The elements of a recommended proposal are outlined in the Recommendations section. 
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Reduced Idling Findings 

Idle Hours and Fuel Consumption  
According to Argonne National Laboratory (2009), the average sleeper cab tractor idles 6 hours 

per day, 300 days a year, burning nearly 1 gallon of diesel fuel an hour or about 1,800 gallons 

annually. For many long haul truck drivers, their trucks are their second homes. They are on the 

road for weeks at a time, essentially living out of the truckôs sleeper cab when they are not 

driving (Allen 2007). Over half a million sleepers travel long distances and are required to rest 

for 10 hours following a consecutive 11 hours of driving to meet the safetyïrelated requirements 

of the federal Hours-of-Service regulations (49 CFR Part 395) (FMCSA 2009).  

 

Truck and bus drivers idle for a number of reasons. The primary reasons truck drivers idle is to 

heat and cool the cab and sleeper compartment, protect the engine in cold weather, and operate 

on-board electrical appliances (i.e. computer, television, radio, phone, global positioning system, 

microwave, mini-refrigerators, and coffee makers). Drivers also idle to maintain cargo 

conditions, meet manufacturerôs operating recommendations, charge batteries, regenerate 

particle filters, mask noise, and to provide safety. In addition, they spend a good deal of time 

waiting to load and/or unload cargo and cross borders. Bus drivers idle for some of these same 

reasons, as well as to maintain a comfortable cabin temperature while boarding passengers. 

Drivers also idle out of habit; for many years, drivers have been taught to leave their diesel 

engines on. While there may be some need to do this with much older engines, it is not necessary 

for newer engines. Long duration idling typically occurs at truck stops, rest areas, travel centers, 

distribution hubs, bus terminals, airports, event centers, schools, hotels and motels, borders, 

ports, and roadsides. (ANL 2009, NMENV 2009, Allen 2007, NYSERDA 2004).  

United States 
The exact amount of fuel consumed by idling is not known, but in 2006 the Argonne National 

Laboratory estimated the amount of fuel consumed by workday and overnight long duration 

commercial truck idling based on the 2002 Vehicle Inventory and Use Survey and conservative 

assumptions of miles travelled by trucks annually2. The VIUS reports 669,060 sleeper trucks in 

use, and nearly 60% travel over 80,000 miles a year. Trucks that travel the longest distances in a 

year drive the farthest each day and are most likely to be idling overnight. However, truck 

drivers with short routes that include several stops each day, can also run out of hours far enough 

from home to have to rest in the truck. Their results show that sleepers use almost 670 million 

gallons of fuel worth nearly $1.8 billion ($2.70/gallon) to idle over 830 million hours overnight 

each year (Table 5).  

 

                                                 
2 The ANL estimated overnight idling hours and fuel use based on the following conservative assumptions of miles 

traveled by trucks annually: trucks travelling over 80,000 miles/year idle 6 hours/day, 300 days/year (1,800 

hours/year); those going 60,000-80,000 miles/year idle 70 % of that time (1,260 hours/year), 40,000-60,000 

miles/year idle 40% (720 hours/year); and under 40,000 miles, 10% of that time. They also assumed that trucks 

without sleepers did not idle overnight, and idling fuel use was 0.8 gallons/hour. 
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The ANL also estimated energy use by commercial trucks for long duration workday idling. 

Although the length of time these vehicles idle is considerably shorter than the 6-10 hours that 

sleepers idle, the sheer number of vehicles potentially involved, indicates workday idling may 

use more fuel than overnight idling. Because no detailed analysis exists on workday idling, the 

ANL made conservative assumptions3 about idling hours for different classes of trucks to 

develop their estimate. Even these relatively conservative estimates yield over 2.3 billion hours 

and 1.8 billion gallons of fuel use annually for workday idling by medium- to heavy-duty 

commercial trucks.  

Oregon 
Official data on total idling hours for commercial vehicles in Oregon are not readily available. 

However, an estimate of overnight4 idling hours and resultant fuel consumption for commercial 

trucks can be derived from data on parking demand in Oregon taken from a Study of Adequacy 

of Commercial Truck Parking Facilities - Technical Report prepared for the Federal Highway 

Administration in 2002. This study estimated peak hour demand in 2000 for commercial truck 

parking spaces along interstates and other National Highway System routes carrying more than 

1,000 trucks per day. Oregon demand was estimated at 4,958 parking spaces (1,139 at public rest 

areas and 3,819 at truck stops and travel plazas) and this demand is projected to increase by 1.8 

percent annually over the next 20 years based on estimates of the increase in truck volume over 

this period. Based on the ANLôs assumptions that a sleeper cab idles an average of 6 hours a day, 

300 days a year, 4,958 trucks/day would idle nearly nine million hours/year, consuming over 

seven million gallons of fuel (rate of .8 gal./hr.) at a cost of over $19 million. These idle hour and 

fuel consumption figures represent approximately 1 percent of the national estimates for 

overnight idling (National - 830 million hours and 670 million gallons). 

 

Diesel fuel use in Oregon is 1.5 % of national use (Energy Information Administration). As such, 

fuel consumed by overnight idling in Oregon could be as high as 10 million gallons, 1.5 percent 

of the national overnight figure of 670 million gallons. Workday idling could add nearly 28 

million additional gallons of fuel consumed.   

                                                 
3 This estimate reflects uncertainty. The assumption is that the vehicles travelling the longest distances spent most of 

their time on the road and had the fewest idle hours, and those that traveled under 40,000 miles per year had fewer 

miles because they were stopped and idling while the vehicle was loaded and/or unloaded. The maximum idling 

hours were assigned to the under-40,000-mile trucks, 75% of maximum to those driven 40,000-60,000 miles, 50% to 

those driven 60,000-80,000 miles, and 25% to those driven more than 80,000 miles. In each case, they assumed that 

the vehicle operated for 300 days per year and estimated a typical number of hours idled per day for the body type. 

Vans and dump trucks were assigned 2 hours/day; utility vehicles, 3 hours/day; platform trucks, tankers, and 

garbage trucks, 1 hour /day; and all other trucks, 0.5 hour/day. In addition, trucks were assumed to burn fuel at a rate 

proportionate to their size; thus, a smaller truck that achieved twice the fuel economy of a class 8 tractor, which uses 

about 0.8 gal/hr to idle, would burn half as much fuel at idle (0.4 gallons/hour). 
4  
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Table 5  Idling , fuel consumption and CO2 statistics for the United States and Oregon 

Geographic Area 

Idle 

Hours 

(millions) 

Fuel Used 

(million 

gallons) 

Fuel Cost    

(Millions) 5 

 

CO2 

(Million 

Metric 

Tons) 

Maintenance 

Cost 

(Millions)  

United States 

 Overnight 830 670 $1,800 6.7 116 

 Workday 2,320 1,850 $5,000 18.7 325 

US Total 3,150 2,520 $6,800 25.4 441 

 

Oregon (primarily overnight)  9-12.5 7-10 19-27 <1 1-1.8 

 
Idling Emissions and Impacts 
Based on the ANLôs calculation of nearly 670 million gallons of diesel fuel consumed overnight 

by sleepers, estimated truck emissions for the U.S. total  6.7 million metric tons of carbon 

dioxide (Table 5), 124,000 tons of nitrous oxide, and 3,400 tons of particulate matter. Including 

daytime idling, estimates rise to a total of 25.4 million metric tons of carbon dioxide, 469,000 

tons of nitrous oxide, and 12,800 tons of particulate matter. For Oregon, estimated emissions 

range from 71,881-101,184 metric tons of carbon dioxide, 1,328 ï 1,870 tons of nitrogen oxides 

and 36 - 51 tons of particulate matter.  

 

Excessive idling also contributes to wasted fuel, excessive engine wear, noise pollution and 

driver and passenger discomfort. At $2.70 a gallon for diesel fuel, about $6.8 billion a year ($1.8 

billion overnight and  $5 billion workday) is spent on unnecessary truck idling nationwide (2.5 

billion gallons of fuel). According to the American Trucking Association (2009), running an 

engine at low speed (idling) causes twice the wear on internal parts compared to driving at 

regular speeds; a truck idling for one hour suffers wear equal to about seven miles on the road. 

Increased oil changes and engine overhauls due to idling can increase maintenance costs by an 

average of $0.14 per hour. Based on the idle hours listed in Table 5, maintenance costs for 

overnight and workday idling rise by an estimated $441 million nationwide and by 1-2 million in 

Oregon. In addition, noise pollution generated by idling trucks not only causes sleep loss for the 

driver, potentially negatively impacting highway safety, but is also problematic for surrounding 

communities (NYSERDA 2004).  

 

Alternatives to Primary Engine Idling 
A number of technologies and actions are available to reduce the amount of time trucks and 

buses idle their engines. Alternatives to primary engine idling have the potential to reduce 

operating costs and noise pollution, lower diesel emissions, increase energy security and improve 

health and environmental conditions at truck parking areas and the growing communities that 

surround them (NYSERDA 2004). Techniques to reduce unnecessary idling can be divided into 

three broad categories: (1) behavioral change induced by education and incentives, (2) idle 

reduction technologies, and (3) anti-idling policies and initiatives. 

                                                 
5 Fuel cost at $2.70/gallon 
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Behavioral Change Induced by Education and Incentives  
Education and incentives play an important role in changing behavior by informing the driver or 

operator about the adverse impacts of unnecessary idling on emissions, fuel consumption, engine 

wear, and potential health risks, as well as by encouraging desired behaviors. Companies may 

institute an ñidle reductionò policy that includes training for their drivers on vehicle operation 

procedures to improve efficiency. Many large trucking companies have been successful in 

reducing idling times below national averages by offering their drivers financial incentives, 

recognition, and/or other forms of incentives to keep the number of idling hours and fuel 

consumed below certain thresholds. Some companies install electronic onboard computers to 

monitor their drivers idling habits and fuel consumption rates and to discourage unnecessary 

idling. Some company fleets have gone to the extent of providing for periodic inspections 

internally or by an outside organization to ensure records are accurate, complete, and up to date, 

and to assess effectiveness of drivers training (California Highway Patrol does inspections of 

trucking terminals). The results of these efforts can be used to educate drivers, inform 

organizational decisions and incent preferred driving behaviors (CARB 2004).  

 

Commercial vehicle owners and operators have found other creative ways to alter idling 

behaviors and reduce fuel use. Drivers who infrequently require sleeping or resting 

accommodations, can turn the engine off when weather allows, stay at hotels or motels, and/or 

equip the sleeper berth with insulating blankets during inclement weather. School and business 

establishments can establish waiting rooms for drivers while trucks and buses await loading and 

unloading (CARB 2004). Additionally, truck drivers can cool their engines by shifting to a lower 

gear a few miles prior to their destination, instead of idling the engine to cool it before shutting 

the it off (Williams, 2009).  

Idle Reduction Technologies  
The term "idle reduction technology" refers to devices that allow engine operators to refrain from 

unnecessary main engine idling by using an alternative source of power to provide heat, air 

conditioning, and/or electricity while the vehicle or equipment is temporarily parked or remains 

stationary. There are several alternative technologies available to reduce or eliminate idling, save 

fuel, and reduce emissions. On-board idle reduction systems include auxiliary power systems 

that are installed on the truck to provide electrical, thermal, or mechanical power for some or all 

of the options that would normally require the truck engine to idle. These devices include 

auxiliary power units/generator sets, fuel cells, and battery packs. Direct-fired heaters, thermal 

storage systems and energy recovery systems provide temperature control, and electronically 

controlled idle limiters automatically stop and start the engine. Truck stops and plazas equipped 

with truck stop electrification systems allow trucks to draw electrical power and in some cases 

heating, cooling, telecommunication, and Internet hookups from a ground source.  

 

The effectiveness of any one system will depend upon factors like idling time, climate, time of 

year and types of auxiliary loads, e.g., heating and/or air conditioning needs. Of the technologies 

available, an auxiliary power unit offers the greatest versatility but at the greatest investment 

cost. Based on assumptions outlined in the National Academy of Sciences 2010 report expected 

fuel savings of between $2,500 and $4,000 per year could be seen from the use of an APU whose 

purchase costs could be between $8,000 and $10,000. Up to a 9 percent reduction in fuel 

consumption has been reported from the various reduced idling technologies with a low value of 
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5 percent.  See Appendices G & H for additional information and a comparison of these 

technologies, including their costs, fuel savings, benefits and drawbacks.  
 

Anti-Idling Regulations and Initiatives 
The air emissions impact of vehicle idling is significant enough that a growing body of 

government agencies now regulate idling, and promote and incent anti-idling initiatives. 

Although there is no comprehensive national regulation for idling in the United States, anti-

idling policy has been established by individual states and municipalities around the country, 

with support coming from a variety of federal and industry sources. 

State & Local Anti-Idling Regulations 
Part or all of 28 states and the District of Columbia have anti-idling regulations in place (ATRI 

2010). Several summaries of these anti-idling policies have been developed (MCDI 2009, EPA 

2006, CARB 2002); the American Transportation Research Institute maintains a more current 

list (See Appendix I). Since there is currently no federal anti-idling law, the laws vary greatly 

across the nation. Most are characterized as environmental laws, monitored by state and local 

environmental protection agencies. Some are described as public health laws and controlled by 

the state or local health department. Other jurisdictions consider this a transportation matter, 

delegating authority to a department of transportation or motor vehicles. And still others enact 

these laws under nuisance standards, restricting the noise that results from an idling engine. A 

number of jurisdictions also delegate enforcement authority to state and local law enforcement 

officers.  

 

State and local anti-idling laws typically impose a maximum idling time for vehicles and impose 

civil and criminal fines for non-compliance. The majority of jurisdictions limit idling to three, 

five, ten or fifteen minutes within a consecutive one-hour period, with five minutes being the 

most common (about 50 percent). Most provide some form of exemptions to these laws 

including, but not limited to, the following: emergency & law enforcement; vehicle safety 

inspection, maintenance or diagnostics; conformance with manufacturers specifications; traffic 

conditions and mechanical difficulties; power takeoff and auxiliary equipment; queuing; hours of 

service compliance; and passenger boarding. Several states and local jurisdictions also have an 

exemption for adverse weather conditions. Most extend the idling time to 5-25 minutes per hour 

for temperatures below 32
o
 F and/or above 75

o
 or 80

o
 F. Some impose no idling restrictions 

when temperatures drop below 0
o
 or -10

o 
F. 

 

Many enforcement programs are complaint based. Fines for first offenses typically range 

between $25 ï $500, but several jurisdictions authorize the levying of fines as large as $25,000, 

plus the prospect of prison time. Some, such as Florida, issue warnings or use enforcement 

discretion for a specified period following adoption of a rule, and/or for the first offense (Phillips 

2009). 

 

The level of enforcement is just as diverse. Some states and cities consider emissions reductions 

from idling vehicles to be an important strategy to improve air quality and actively regulate 

idling (McAuliffe 2009, Ross 2009). Others recognize the existence of an idling law, but provide 

little or no enforcement (Stensrud 2009). Most states and municipalities fall somewhere in 

between. 
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Jurisdictions with successful compliance plans are proactive in education, outreach and 

enforcement. For example, Connecticut provides anti-idling outreach materials on its website 

and posts road signs with the idling limit. State employees monitor idling hot spots (truck stops, 

rest areas, schools, commercial fleets, and construction sites), regularly issue and track citations, 

and in some cases issue orders that require education and training for drivers and facility 

operators in order to curb idling (McAuliffe 2009). 

 

In Massachusetts, idling education is required as part of the licensing process to receive a 

commercial driver license. Massachusetts also targets school children as part of its outreach 

program. They enlist youth to publicize the anti-idling law and distribute an anti-idling ñtoolkitò 

to schools, which includes stickers, posters, fact sheets, and an anti-idling pledge to be signed by 

parents, bus drivers, principals, and superintendents. Finally, to overcome limited resources, 

Massachusetts uses enforcement ñblitzes.ò Blitzes focus enforcement on a particular issue by 

enlisting a large number of enforcement officers for a relatively short period of time. They 

usually target hotspot areas, and if combined with media publicity, can be very effective. Blitzes 

provide the appearance of regular, continued enforcement, raise public awareness of the 

regulation at issue, and offer a great opportunity to gather necessary statistical information (Ross 

2009).  

 

Philadelphiaôs Idle Free Philly Program employs citizen policing to help enforce city idling 

regulations. This program is a web-based tool with a strong mapping platform that allows 

residents to quickly and easily report illegal idling. Air Management Services and the Clean Air 

Council receive emails and respond to the complaints. The cityôs clean air agency can issue a 

ticket if enough information is provided, and the Clean Air Council will work with communities 

to address idling hot spots by educating drivers or through other effective means. This program 

also facilitates collaboration between residents, businesses, and environment and public health 

agencies and helps communities to take responsibility for improving their neighborhoods.  

Oregon  
There is no specific state law or rule directly affecting idling. Oregon Revised Statute 811.585 

specifies a number of conditions that must apply when leaving a vehicle unattended on a public 

right of way including stopping the engine. This is enforceable as a traffic violation but would 

not apply in most instances where longer duration idling occurs. Oregon Revised Statute 818.030 

(10) provides a weight exemption for idle reduction technology. A vehicle equipped with a fully 

functional idle reduction system designed to reduce fuel use and emissions from engine idling 

may exceed the maximum weight limitations established under ORS 818.010 by up to 400 

pounds. 

California  
Californiaôs has been one of the most aggressive in developing statewide idling regulations. The 

CARB anti-idling rules, found in Title 13, section 2485, of the California Code of Regulations, 

apply to diesel-fueled commercial vehicles, with a gross vehicle weight rating of more than 

10,000 pounds, operating in California.  
 

The CARB anti-idling rules restrict idling to five minutes at any location with limited 

exceptions. This idling limit includes operating a diesel-fueled auxiliary power system to power 

a heater, air conditioner, or any ancillary equipment during sleeping or resting in a sleeper berth 
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when within 100 feet of a ñrestricted areaò (a restricted area is any real property zoned for 

individual or multifamily housing units that has one or more such units on it). California Air 

Resources Board rules also stipulate that diesel-fueled auxiliary power systems for trucks with 

2007 and newer engines must be California-certified, and fuel-fired heaters operated on trucks 

with 2007 or newer engines must meet emission standards specified in California's Low 

Emission Vehicle Program.  

Federal Anti-Idling Efforts 
In May 2001, former President G.W. Bush issued the National Energy Policy directing the EPA 

and Department of Transportation to work with the trucking industry to establish a program to 

reduce harmful emissions and fuel consumption from idling trucks. The federal government 

reiterated this charge in the National Energy Policy Act of 2005. The Act includes funding for 

fleets and other diesel users to purchase and install clean diesel technologies such as idling-

reduction equipment. Congress appropriated nearly $50 million in FY 2008 to begin 

implementation of this five-year program. It also includes a vehicle weight exemption of up to 

400 pounds to encourage fleets to install idle reduction equipment and to offset the added weight. 

However, a memo from the Federal Highway Administration's Size and Weight Division issued 

in the fall of 2005 interpreted that the federal weight exemption is not a national mandate, but 

rather left up to each individual state's vehicle enforcement officials to recognize. The American 

Trucking Association is currently working with Congress to change this interpretation. 

 

In addition, the EPAôs National Ambient Air Quality Standards regulations are a motivating 

factor in statesô anti-idling programs. States are now allowed to integrate idling reduction efforts 

into their State Implementation Plans. The transportation sector plays a critical role in the statesô 

compliance efforts and implementation activities within their respective State Implementation 

Plans. 

EPAôs Model State Idling Law 
In May, 2004, at the National Idle Reduction Planning Conference in Albany, New York, 

representatives of the trucking industry identified inconsistent patterns and designs of state and 

local vehicle laws as a barrier to compliance and greater implementation of idle reduction 

technologies. At the industries request to be more involved in the development of idle reduction 

laws and achieve greater compliance with regulations, the EPA facilitated a series of workshops 

around the country in 2005 and developed a Model State Idling Law (2006) for states to consider 

adopting. It is the EPAôs goal that the model law will foster greater compliance through common 

understanding of the requirements, and ease of implementation, and raise awareness among the 

trucking industry, states, and environmental groups about each otherôs needs. 

 

The model law applies to commercial diesel vehicles designed to operate on highways (as defined 

under 40 CFR 390.5), and to locations where commercial diesel vehicles load or unload. The general 

requirement limits idling to five minutes in any 60 minute period for vehicles, and to 30 minutes 

while waiting to load or unload cargo. The Model Law provides several exemptions to the idling 

limits, including idling that pertains to traffic conditions, emergency and law enforcement, power for 

work related operations, state and federal inspections, prevention of safety or health emergencies, 

and service and repair. It also provides conditional exemptions that expire after implementing a state 

financial assistance program for idle reduction technologies or strategies. For instance, one 

conditional exemption allows an occupied vehicle to idle to heat or cool a sleeper berth during a rest 
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or sleep period, or to maintain cab comfort while waiting to load or unload. Another conditional 

exemption allows a bus to idle up to 15 minutes in any 60 minute period to maintain non-driver 

passenger comfort.  

State and Federal Anti-Idling Initiatives  
While idle reduction systems are cost effective in terms of payback periods, and significant 

benefits can be achieved by reducing greenhouse gases, many commercial vehicle owners and 

operators lack investment capital and other resources to update their vehicles, alter idling 

practices, and comply with laws. To address this issue and promote development of innovative 

idle reduction technologies, an increasing number of federal and state programs provide 

innovative financing options, partnerships and collaborations, fleet management tools, technical 

support, information, and public recognition to agencies, tribes, port authorities, school districts, 

fleet owners and operators, and non-profit organizations or institutions. These efforts not only 

increase fuel efficiency and reduce greenhouse gases and air pollution, they also advance the 

energy, economic and environmental security of our nation and states. Appendix J includes 

summaries of various initiatives in Oregon and at the federal level, which encourage idle 

reduction.  

 
The Recommended Oregon Idling Reduction Measure 
DEQ recommends that the Oregon legislature adopt regulations limiting unnecessary idling, 

which incorporate elements of the EPAs Model State Idling Law. The model law provides 

effective, realistic and uniform controls that promote consistency and greater compliance through 

common understanding of the idling requirements and ease of implementation. A variety of cost 

effective technologies are available to enable truckers idling overnight during rest periods, as 

well as those operating in a workday environment. A successful implementation plan by the 

department will also include education, outreach, incentives and an adequate phase-in of 

requirements. 

 

The elements of a recommended proposal are outlined in the Recommendations section. 
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Recommendations  

The following recommendations are being put forward by the Department for consideration by 

the interim legislative committees on environment and natural resources.  

 

Truck Efficiency   
DEQ respectfully requests that the interim legislative committees on environment and natural 

resources consider the following recommended truck efficiency improvement program.  

 

Recommended Oregon Heavy Duty Truck Greenhouse Gas Measure 
(Summary. See complete proposed regulation in Appendix K) 

 

The following table outlines the elements of a program that would be recommended for adoption 

following authorization for the Environmental Quality Commission to proceed with rulemaking 

on this matter. 

 
Table 6 Outline for Recommended Oregon Heavy-Duty Greenhouse Gas Measure 

 

Heavy-Duty Tractor Requirements  

 

Beginning January 1, 2015,  

 2016 model year and newer sleeper cabs pulling 53 foot dry van or refrigerated trailer must be 

EPA certified SmartWay tractor  

 2016 model year and newer tractor pulling 53 foot dry van or refrigerated trailer must use EPA 

certified SmartWay tires  

 

Beginning January 1, 2016,  

 2015 model year and older tractor pulling 53 foot dry van or refrigerated trailer must use EPA 

certified SmartWay tires  

 

Exemptions1  

 Short haul tractor is exempt (<50,000 miles annually) 

 Local haul tractor is not required to be EPA certified SmartWay tractor but must use EPA 

certified SmartWay tires  

 Drayage (port) tractor and its 53 foot dry van or refrigerated trailer are exempt if travel is within 

100 miles of port or intermodal yard  

 California compliant tractor and trailer but must report status to DEQ  

 

53 Foot Trailer Requirements 

 

Beginning January 1, 2016,  

 2015 model year and newer dry-van trailer must be  

o EPA certified SmartWay trailer, or  

o Have EPA certified SmartWay tires and aerodynamics meeting minimum 5 percent fuel 
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savings  

 2015 model year and newer refrigerated trailer must be  

o EPA certified SmartWay trailer, or  

o Have EPA certified SmartWay tires and aerodynamics meeting minimum 4 percent fuel 

savings  

 

Beginning January 1, 2018,  

 2015 model year and older dry-van or refrigerated trailer must meet applicable requirements 

noted above or by applicable deadlines in Optional Trailer Fleet Compliance Schedules  

 

Exemptions
1
  

 Local haul trailer is exempt from aerodynamics but must still meet tire requirements  

 Short haul trailer is exempt when pulled by short haul tractor  

 When unable to secure financing from application to at least three financial institutions, 

exempt for one year.  

 

Optional Fleet Compliance Schedules  

 Large Fleet - 21 or more trailers  

 

Percentage of compliant trailers on or before,  

Jul 1, 2016 Jan 1, 2017 Jan 1, 2018 Jan 1, 2019 Jan 1, 2020 Jan 1, 2021 

5% 15% 30% 50% 75% 100% 

 

 Early compliance option ï for every trailer brought into compliance prior to the 

applicable deadlines, an owner may delay retrofit or replacement of 1.5 trailers until 

December 31, 2022.  

 

 Small Fleet - 20 or fewer trailers  

 

Percentage of compliant trailers on or before,  

Jan 1, 2019  Jan 1, 2020  Jan 1, 2021  Jan 1, 2022  

25% 50% 75% 100% 

 

Requirements for Drivers  

Must operate vehicles in compliance with applicable requirements and ensure equipment is in 

good operating condition. Must, upon demand, provide basic information to indentify the tractor 

and trailer, origin of freight and dispatch information by motor carrier or broker.  

 

Requirements for Owners of Heavy Duty Tractors  

Cannot use or authorize use of tractor that is not in compliance with applicable requirements.  

 

Requirements for Owners of Box-Type Trailers  

Must ensure that use of 53 foot box type trailer is operated on Oregon highways in compliance 

with applicable requirements.  
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Requirements for Brokers  

Must only dispatch tractor and trailer that is in compliance with applicable requirements. Must 

provide broker contact information to a dispatched driver.  

 

Requirements for Motor Carriers  

Must only dispatch tractor and trailer that is in compliance with applicable requirements. Must 

provide motor carrier contact information to a dispatched driver.  

 

Requirements for Shippers  

Must only dispatch tractor and trailer that is in compliance with applicable requirements.  

 
1 

To secure and maintain short haul and local haul tractor and local haul trailer exemption the vehicles must be registered with 

DEQ. Any change in status must be reported to DEQ prior to change in ownership or travel on an Oregon highway. Short haul 

exemptions must be updated every year including current odometer reading. 

 

 

Phase-in Schedule 

The heavy-duty greenhouse gas measure would be phased in depending upon statutory 

authorization and adoption of program rules by the Environmental Quality Commission, which 

could take place by December 2012. The proposal recommends a two year initial phase-in to 

allow manufacturers and truck users to take steps towards compliance. Since heavy duty truck 

model years tend to appear in the market place in the spring of the calendar year prior, a program 

adopted by January 2012 would take effect in 2015 with the 2016 model year. In-use tractors and 

trailers would come into compliance on a schedule that mirrors the pattern in California with full 

compliance by 2020. The proposed Oregon implementation schedule and the current California 

compliance schedule are shown in Table 77. Since the Oregon program will phase in effectively 

5 years after the California requirements, the expectation is that availability of technology will be 

mature and readily available.  

 

The lead-time for the Oregon program means that capital expenditures would not be required 

during the next several years while the economy is in recession.  The lead-time, combined with 

annual deferrals if an operator is unable to secure financing, helps address concerns about the 

availability of up-front capital to comply with the program.  The lead-time will also aid in 

informing truck operators of the requirements through outreach to state and local trucking 

associations, Oregon Motor Carrier Division newsletters, trade shows, presentations to individual 

trucking companies, truck repair facilities and new and used truck and trailer dealers. During the 

phase-in period, the Department will continue to explore other partnership opportunities to 

promote alternate and complementary fuel efficiency measures among fleets, for instance with 

insurance agents and brokers offering discounts for improved driver training and management 

programs that result in safer, more fuel conscientious drivers.






















































































































































































































