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Improving Truck Efficiency and Reducing Idling

" - | . ~ 3
In 200 the 5" OregonLegislative Assembly enactétbuseBill 2186, directing
the Department of Environmental Quality to conduct a study of potential ?
requirements regarding the maintenance or retrofitting of medinthheavy "
duty trucks in order to reduce aerodynamiagdand greenhouse gas emissions
from those trucks. As part of the study, the department was also directed to studym
potential restrictions on engine use by parked commercial vehicles, including but st of cregon
not limited to mediumand heawyduty trucks. These partiar issues were Department of
among those identified earlier as recommended strategies to address climate E"“’;;"'E'“‘“'
change by the Governoroés Task Force on Gl obal
the Task Force recommended that the state

e Set and meet goals for reduced truck idlingrack and safety stops, and

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

achieve this through equipment coordination and land use.

In conducting this study, Hou&ll 2186specifieshat DEQ evaluate

e Comparable requirement$ other states or the United States
Environmental Protection Agency

e The availability of financing programs to fund initial capital costs that are
recouped in fuel savings over time

o Differences among truck types, such as shal trucks and longaul
trucks

¢ Implementation according to a phasedchedule taking into account
fleet size

e The feasibility of requiring sellers of mediuend heavyduty trucks to
disclose to buyers the existence of applicagipdnhouse gasmissions
reduction requirementsnd

e 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 finaing instrument available to fund initial
capital costs associated with any potential requirements.

This report fills the directive in Houd&ll 2186 for DEQ, after consultation with
stakeholders, to report to the legislative interim committeemsgimonment and
natural resourcesn recommendations for improvements to truck efficiency and
reduced idlingoy Oct. 1, 20L0. DEQ convened a workgroup of stakeholders to
discuss the topics listed in House Bill 2186. While the workgroup provided
valuable advicerad counsel as to the direction and scope of this report, the
conclusions and recommendations are solely those of the Oregon Department of
Environmental Quality.
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Executive Summary

g«n
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 eﬁortm
to improve efficiency in the use of that energy and/or to reduce the carbon impact

fromanyghen energy source. |In 2006, the m?noré
Warming recommended the following strategies to reduce energy usage from Emdnanmentsl
trucks and other freight transportation: Quality

e Set and meet goals for reduced truck idling at truck and safety stops, and
e Setand 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. L-bagl trucks provide

timely doorto-door delivery of freight criticaltonkai ng t he wi-id-ely wused nAj u
ti meo business model so successful. At the sa
intensive form of freight transport and the I

faster than for other petroleum users. Experts expect these ggteantinue.

Several studies have identified fiefficient technologies for long haul tractor

trailers. A recent report by the National Ac a
given percentage reduction in this vehicle category [heavy duty tradter]tra

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

category. The potential fuel savings in tradtailer trucks represents about half

of the total possible fuel savings in all categories of medinohheavyduty

vehicls . 0 However, many barriers have prevented
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 identifed 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
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 aimdmply, 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 EPAG6s model
complemenimeasures 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.

1
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Regulations limiting idling have been adopitedwenty six other states and a U
number of local jurisdictions. These have been put in place over a number of p
years and represent a hodgmdge of different requirements, exemptions and "
performance expectations. Several years ago EPA, acknowledgingdlcked

authority to regulate idling on a national scale, developed a model idling law in m
conjunction with stakeholders to promote uniformity in idling requirements to State of Oregon
make compliance more likely and reasonable. A variety ofeffsttive Department of
technologies ar available to meet housekeeping power needs otherwise resulting Envirenmental
in idling and attendant emissions during overnight stays or breaks. Education and

outreach will be key to successful implementation.

DEQ recommends an adequate phageeriod for both théruck 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, obtaiitiab

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 tinds 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 involement 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 |I@ihoss 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 theeex@d 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 anhguse 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 ino effect, and that fleet operators and equipment manufactoegrs

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 thaté 2011 Oregon Legislature authorize the Environmental

Quality Commi ssion to adopt regulations subst
heavyduty greenhouse gas measure, including provisions for financial hardship
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deferrals, with adequate letiche and notie to all affected parties. The details of
this recommendation begin on page 35 of this report.

/E
Idling Recommendation ; "
DEQ recommends that the 2011 Legislature authorize the Environmental Quality
Commission to adopt regulations limiting unnecessary idijngommercial m
vehicles, incorporating the major elements of the US Environmental Protection s of oregon
Agency Model Idling Law that itself was the result of a national stakeholder Department of
consensus to provide effective, realistic and uniform controls on unnecessary g:“;’;;"m'
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/ag/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 heawyduty trucks in order to reduce aerodynanragdand

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 whervégcle is parked or not in use). This

report presents results of DEQOGs study, with
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, | 100%

trucks retain an importanaifiction, if nowhere = |~ Other. Unknown

else than having the flexibility to deliver good = Multiple Modes

in the Al ast mil ed t e ~ mpParcel,USPE 1 d € T

Figure 1 Freight Movement by Mode

delivery time constraints. Even with certain ® Pipeline
other advantages offered by rail and water | 40% | = Alr
freight, trucking still dominates, carrying an _\év:i:er
estimded 80% of the total quantity of goods = Truck
transported, particularly when shipping high = 0%

value and time sensitive goods and materials Shipment ~ Tons  TonMiles

Trucking itself is a derived demand that value  Shipped

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
CeridiarUCLA Pulse of

Pulse of Commerce seasonally adjusted Commerce Index based on over

= = =Industrial Production seasonally adjusted the road trUCk fue| Sa|esa-h

reveals the close relationship
between industrial production and
trucking activity. The index

tracks the volume and location of
fuel being purchased and thus

A closely monitors the over the road
movement of raw materials,
goodsin-process and finished

goads to U.S. factories, retailers

and consumers.

20% |

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 naenavable 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 passergfecles. The second largest
transportation sector energy

. . Figure 3 Change in VMT and Fuel Consumption
consumer, primarily as

diesel, iS trucking. HOWGVGI’, Milz:ge, 1966-2008 Fu?l Conzumption, 1966-2008

usage in this sector is - . A
increasing at a faster rate . ey By Tk AN ga MO ks A
than for light duty vehicles £~ Vad AV

(Davis et al, 2009). Between & ,-/ £ 3- ___/

1970 and 2007 petroleum £~/ uans oip Tneis §

consumptia by mediura B P EL . A

and heawyduty trucks - g Fassanger Cars? J . Vans, Fickup Trucks, and SUVs®
increased at an annual e N
average rate of 3.4 PErCeNt &€ o rreerrerrrreeeprererrrerreeeere i o it
Compared tO 14 percent for 1870 15980 1220 2000 1870 1280 1840 2000
||ght duty vehicles. Fuel from: EIA: Annual Energy Review, 2080

consumption by trucks is projected to continue to increase more rapidly in both absolute and
percentage terms ovthe 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 Table 1 Projected Medium- and Heavy-Duty
driven by a number of factors. Freight Truck Fuel Consumption
movement by truck, while the most energy

intensive, is the preferred mode for time Fuel o tJ_.S._;'rélnslportatlor
sensitive and high value products. Diffusion Consumptiori C'qu' U:i‘. )
of justin-time deliveries across industry barrels per day Sﬁgrs(:mp lon

sectas has effectively shifted business
spending from maintaining inventory to 2008 | 3.9 million 26 %
transportation of goods to ensure on time .
delivery, a factor in which trucking excels | 2035 | 5.1 million 30 %

over other modes (ICF, 2002). The growth from: NAS, Technologies and Approaches to
in online retailing has also increased use ofReducing the FueConsumption of Medium and
trucks ly shifting responsibility for the last Heavy Duty Vehicle2010

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.

Commercialvehid s pl ay a vital role in Oregonbds econc
two billion miles each year, hauling a wide variety of goods into, out of, through and within the
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state. In 2002, trucks carried over 225 million tons of goods worth about $1ié® mnd by

2035 Oregonds transportation system is expect
nearly $520 million (USDOT 2002). According t
(2008), trucks carry #80% of freight shipped in the state. In2@, ODOTb6s Mot or Cal
Transportation Division registered 46,526 commercial trucks and 3,943 buses based in Oregon
ODOT 2008). They also issued credentials for 250,00@bsitate trucks operating in Oregon
and233,05%emporary passes and trip permits for trucks operating in Oregon on -&eshort

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

children and adults between home, school, work and other destinations. Ore§d@8baschool

buses in service. In 2008, these buses transported 282,891 students over 67 million miles (Huillet
2009). In the greater Portland Metro area aloneMEt operates a fleet of 660 transit buses

which travel over 26 million miles, consuming Sréllion gallons of diesel fuel annually (Fri

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-aiitng and fuel efficient technologies.

Study Group and Stakeholder Involvement Process

DEQ formed arruck Efficiency and Reduced Idling Study Graopprovide the Department

with feedbaclon this report and recommendations related to potential truck efficiency and idling
requirementsThe oljective 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 comte#s on environment and natural resources
summari zes the study groupébés discussions and
Efficiency and Reduced Idling Study Group members have reviewed it for completeness. The
conclusions expressed here areteear t ment 6 s and do not necessarlt
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 ofline subscription service to notify the public of meetings and provide meeting
materials. More thari100 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 climage.chan
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 C@equivalent emissions nationally (Figure B)eight movement by truck
accounts for 22 percent of greenhouse gases from all transportation sources resulting in 389
million metric tons of C@e emitted (Figure 5). Overall, transportation sector greenhouse gas
emissions have grown by 20 percent sin@@0lbut 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, foredium and heawyduty vehicles through 2035, Table 1 (EIA, 2009).

Figure 4 US Greenhouse Gas Emissions by Economic Sector

2,500

Electric
Power Industry
2,000
/_J/*’_/_‘——‘\Tr'ansomtation

& 1,500 ——————
0
& Industry
o
£ 1,000
- Agriculture
500 = Commercial
Residential
0
(=) i ~ ™ w O ~ (-] (] i o~ ™ uw r~
F 8 8 8 ¢ 28§88 888388 8 8
— — — — ~— - - — — — o~ o~ ~ ~ ~ ~ ~ o~ ~

from: EPA 2010 Greenhouse Gas Inventory Report — Does not include U.S. Territories

Figure 5 US Greenhouse Gas Emissions by Transportation Mode
2008
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Sources irOregon emitted nearly 70 million metric tons of greenhouse gases into the atmosphere
in2006a 26 percent increase over Oregonbdés 1990
metric tons (ODOE 2008). Transportation emissions account for 34% or 23.8 million metric tons
of greenhouse gas emissions, with nea8percentf that(5.5 million metrictons) from on

road diesel. According to itsusiness as usufdrecast, th@©regonDepartment of Energy

estimates thagreenhouse gammissions fronDregon will be 61 percent higher byZBYOR

Strategy foiGreenhouse Gdsmissions, Dec 2004)

Figure 6 Oregon Greenhouse Gas Inventory, 200 1he InternationaPanel on Climate Change
recognizes six major greenhouse gases:
carbon dioxidemethanenitrous oxide
hydrofluorocarbongperfluorocarbonsand
sulfur hexafluorideMany of these gases
are produced by both natural and human
activities; however, particular attention has
\ been given t@arbon dioxideemissions
’ since they account for the vast majority of

anthropogenigreenhouse gasmissions
(85 percent in the U.S.Cabon dioxide
comesfrom a number of sources including
v fossil fuelcombustion ¢oal, gasoline,
Lo R diesel and natural gpsCarbon dioxide
7% 7% Source: Oregon Department of Energy accountdor almost all greenhouse gas
emissions from mobile sources (both road
and nonroad).Because t tlte snost prevalent of all manmagieeenhouse gasgthe other five
greenhouse gasase typically reported in terms ofcarbon dioxideequivalent based on their
global warming poteil to provide a common unit efeasure.

Waste
Residential &

Human Health and Environmental Impacts

The exhaust from diesel engines is a complex mbatigases and ultra fine particles, with a
number of known and suspected human health and environmental intpesmty duty diesel
vehicles constitute about 6 percent of the motor vehicle flgetdntribute about 65 percent of
fine particulate and 35 percent of nitrogen oxide emissions from all motor vehicles.

The particulates diesel exhausire so small that they can enter the bloodstream from the lungs
carrying adsorbed organic compourmigep into the bodyExposures to diesel particulate have
been shown teontribue to increased incidence of respiratory illness, cardiovascular disease,
cancer, work and school absences, hospital and emergency room visits, and premature death
both occypational and nonvork settingsDieselparticulateranks 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 exposur&xtrapolated from health risk ddtam the BPA, DEQ

estimates the direct and indirect costs of public health and environmental impactgon

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

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

Nitrogen oxides are a prursor 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 g/sgxma, in more than 11percent of the

8
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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 aarorey

truck drivers(Garshick et al, 2008). Further, studies of air pollution inside and outside of trucks
idling at truck stops, indicatemissions of fine particulatesten exceeds National Ambient Air
Quality StandardéMiller 2007, Doraiswamet al,2006 & 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 tatigue 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, lecause 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 heawyduty trucks have that commaharacteristicusage 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

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

Fleet Makeup m
Fuel Consumed u

0% 20% 40% 60% 80% 100%

mClass3 mClass4 mClassS mClass6 mClass7 mClass 8

- - - - o  amoamma

from: Tronsportotion Energy Doto Book, Edivon 28-2005

creates emissionas well aghe available strategies that can be usethfwovefuel efficiency.
Businesses that use medium duty trucks, weight classes 2B thradmkdprimarily to
facilitate other activities they see as their businésese companies do not ordinarily see
themselves as trucking companies but ratiseompanies with truckdHeavy duty trucks,

9



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 businessThese businesses rely primarily and heavily on the use of trucks to generate
income. Medium dutyrucks 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 travellezl. Thes
trucks have the lowest fuel economy but since they transport the greatest amount of freight over
longer distances, the efficiency measured inrtoles per gallon is much higher than for any

other weight clasef trucks Even with this efficiency in frght 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 heawyduty trucks.

The most common measure of fuel economy is miles per gallon, although it obscudaehe v

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. Evaluadtased 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 heduty trucks. In the example outlined in

Table 2, each step change moyement 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 5t0 10 10to 20 201040 40 to 80
Percent change 100% 100% 100% 100%

Gallons saved per mils 0.1 0.05 0.025 0.0125
Gallons saved per

10,000 miles 1000 500 250 125

Improving fuel consumption from headuty vehicles, which consume more fuel per mile,

offers greateppportunities for fuel savings than comparable improvements in light duty vehicles
with relatively higher baseline fuel economyea¥y-duty truckstravel significantly more miles

per year than any other vehicle, light or medium duty, but also represghttheir low starting

point in fuel economy an opportunity to achieve some of the greatest gains in fuel use
reduction. Fuel econongmong heawduty truckshas remained static over the last several years
from the user sod perthepergheering @éesignichanges anedeomye c a u s e
with stringentemission standard$his has resulted in significant reductions in harmful

respirable pollutantgn fact, with these gaing is now possible for truckersinning the newest
model year heavy dutruckto claim a lesser negreenhousgas pollutant impact on a tanile

basis than their competitor freight movement modes, wateragndhich havehistoricallybeen

less polluting form of freight transportation. These emission standards are dxpeemain

stable for some timallowing engine and truck manufacturers to focus on delivering
improvements in fuel consumption. i§iocus on reducing fuel consumption in this sector

creates an opportunity for truckingreduce costs and possibly secarmore competitive
positionfor environmental sustainability.

10
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Although @mmercial vehicles are powered by different types of fuel that contribute to

greenhouse gas emissipdgesel enginepower moretha® 0 per cent of the nat.
trucks and 95 percent of the fglized transit buse®iesel engineare widely used due to their

unique combination of energy efficiency, power, reliability, durability and saiefact, desel

is the most effi@nt of all internal combustion power systems. Because of the superior efficiency

of the engine and higher energy content of the fuel, diesels typically delivr @ércent more

miles per gallon and 3P0 percent fewegreenhouse gasmissions than compeatsle gasoline

vehicles (Diesel Technology Forum 20Q9)

In spite of thee efficiencies, heavgiuty truckshave come under increassctutiny due to the
relatively high energy intensity of freight movement by trucks andppertunitesthat are
availableto reduce fuel consumptiomithin existing tractor and trailer profiléblational
Academy of Sciences, 2010; Denning & Kustin, 2026¢per et al2009; Rocky Mountain
Institute, 2009; Malone, 2008; Ogburn et al, 2008; Smith, 2007; Elliott et al, 200§et,2004;
Ang-Olson & Schroeer, 2002; Muster, 2000; Gaines 198&)rovements in fuel consumption
for medium and heawyduty trucks could be secured through a variety of means including
engine and powertrain design, logistical improvements includingasmg capacity within
weight or volume limits, minimizing empty backhauls, driver training and monitoring, and
reduced congestion on the highwBgducing aerodynamic drag amadling tire resistancstand
out as specific techniques that have the cajpabil being deployed on both new and existing
vehicles to deliver significant fuel savings at relatively low cost. Successful implemergtion
result in near term fuel savinggeduce operating costs angéduced emissionntributing to

the buildup d greenhouse gases and respirable pollutants associated with adverse public health
impacts.

Tractor trailer combinations have relatively high fuel consumption, very high awsrhipte

miles travelled and a large sharfethe overall truck markeThe nost 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(kp8rt2010)concluded
thatth A gi ven per ciretmstvehgle category wiltstvie mare 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
amdheavyduty vehicles. o

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 heawyduty trucks. These include partnership opportunities between ttie pot

private sector intended to provide research, technology development support and, more recently,
regulations at both the state and federal level establishing expectations for performance.

21° Century Truck Partnership
The 2£' 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 corarcial and military trucks and buses;

¢ Engine combustion, exhaust aftertreatment, fuels and advanced materials to achieve
higher efficiency and lower emissions;

e Heavyduty hybrid propulsion systems;
e Reduction of parasitic losses to achieve significantijyced energy consumption;

e Technologies to improve truck safety, resulting in the reduction of fatalities and injuries
in truck-involved crashes; and

e Technologies that reduce energy consumption and exhaust emissions during idling.

A review of the program i2008 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 bringiefycidérs 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 heavgiuty 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 accomplisisegali 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 thperations 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 Smd@Way 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 manefactsrd6 pr oduct
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 teclugiés, 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, mostrigeted 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 [Becember 2007. The Act
contained a number of provisions intended to move the United States toward gneeggr
independencandsecurity to increase the production of clean renewable fuels, to protect

12
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consumers, to increase thfficiencyof products, hildings, 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 ofedium and heavyduty truck fuel use, directing the Department of
Transportation to establish for the first time fuel economy standards for meahidrheavyduty
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 rexaliLineavyduty

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 medinthheavyduty
weight classes. The studyaduated a number of stiegies, some of which amgost reasonably
implemented on a new vehicle basisludingengine efficiency, weight reduction, transmission
and driveline, accessory electrification, waste heat recapture, hybridization and dieselization.
report also condered 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 femork to establish fuel economy standards for

medium and heawyduty 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 mediuandheavyduty 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 methsunesuld
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 programptedl 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 rde 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 Cadifbighways, 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 heawyduty 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 col
about because of the need to meet stringent emissiqg
standards established at the fedezaél. Despite fuel
costs surpassing driver compensation and represen
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 beer
held back by a variety of famts (see sidebar). Since
the 1973 petroleum crisis, most tractors have some
form of aerodynamic treatment, typically roof fairings
Market penetration of other available technologies hg
been low (NAS, 2010; Smith & Roberts, 2007).

Heavy truck fuel effi@ncy is influenced by a number
of factors, including weather factors, driver techniqus
logistics and roadway utilization and technological
improvements to the vehicle (see Appendix E for
information on fuel consumption improvement
technologies). The focud most of the research and
analysis on truck fuel efficiency has been on this latty
category. Within this category are various enabling
technologies including improvements to the engine 4
transmission, hybrid configurations and reductions in
aerodynant drag and rolling resistance. Advances in
engines and transmissions are helpful in all applicati
and will continue to be implemented at the
manufacturer level with each new model year.
Hybridization is best indicated for mediutty
vehicles with stofandgo duty cycles. Especially for
over the road trucks, improvements in aerodynamic {
rolling resistance, offer the greatest opportunity in thg
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 withou
depending upon fleet turnover to the latest new mod
year.

Energy losses in engine and driveline are significant
converting energy from liquid fuel to mechanical
energy, as well as in powering auxiliary engine
accessories essential to engine operation. Aerodynal
drag and rolling resistance constitute the argest
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 {
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Industry barriers to reducing fuel
consumption(As identified irNational
Academy of Sciences, 2010; Denning 4
Kustin, 2010; Cooper et al, 2009; Rock
Mountain Institute, 2009; Malone, 2008
Ogburn et al, 2008; Smith, 2007; Elliott
et al, 2006; Langer, 2004; AQjson &
Schroeer, 200

Demand for fuel economy not sufient
to bring all cost effective technologies t
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 pice increases stress profit margirj
while volatile prices inhibit R&D and
discourage investments

Tractor and trailer are often not owned
by the same party so motivation to sav
fuel is diffuse

Lifetime paybacknay beinsufficient for
demands of truck wners

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 operation
move slowly
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need not be used to deliver traction power. Lower tractive loads also can ledwicioge
horsepower in the engines with further potential for cost and weight savings with the use of

Figure 8 Energy losss in truck freight movement

Aero 20% Idling 12%

- Engine 55%

oA

Tires 9% Driveline 1% Trans 2%

smaller engines (Ogburn, Ramroth & Lovins, 2008) (Cummins 2@iYa leveroad 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 engir@lgéang

& Schroeer, 2002; Cummins, 2007).

Aerodynamic featuretypically 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 profiithantigh

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 clagsng s 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 &kitrailer 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

Figure 9 "Classic" vs. Aero Styling

fairings ae 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
Asuctiond on the end. Both of eftghraeted®oxfy@ei ri ngs
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
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but not refrigerated trailers. Thesg@lynamic technologies get the most benefit at highway
speeds, so the skirts and fairings are most effective in applications that are largely at those
speeds.

Figure 10 Aerodynamic Trailer Designs

LR

Trailer skirts, in partiular, 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 b©6&20.
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, raisengkirt 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 weigtb 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 tosawiigs

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 thevelasOne 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 reducedbf consumption on the order of 20 percent. The NAS

review also cited a scale model wind tunnel test on a combinationtrailr configuration that
included a variety of aerodynamic drag reduction devices on the trailers that resulted in a further
decrase 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 latk 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 rollgigtamce. This increases
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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 epd, 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, tie size and road surface.

Rolling resistance in the tires accounts for about one third of the power required to move a truck
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down the road at highway speeds. Since 1980 rolling resistance has been reduced by more than
50 percent, primarily in the chanffem 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 fei ghteeno wheel er
single wide tires, effectively cutting the number of tireguired 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 sieche 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 /0€ewit
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 tsggdd 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. Studiesegarding 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 evaluatingetiestiveness 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 Internati@ahCouncil 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 measundsch are broader in scope than this

particular report. This report focused on current and emerging technologies to reduce fuel
consumption and lower G@missions available for loAgaul trucks in the 2012 to 2017

timeframe. Of specific interest are tresults 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
configuraton that most closely matches the requirements of the California-aleayy

greenhouse gas measure. Of the packages and measures modeled, this is the configuration that
delivers the greatest fuel consumption savings considering incremental costs, lifetierstop

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 onignpeemented 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 egieg 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 time4 years.
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Figure 12 NESCCAF Fuel Consumption Reduction and Cost Results for Analyzed

Packages
LIFETIME COST | TIME TO
PACKAGE NAME Fggl; :&mﬁ’;’ &mr OF OWNERSHIP | PAYBACK
(15 YEARS, 7%)* | *(YEARS)
Baseline n/a n/a n/a n/a
Building Block Technologies
SmartWay 2007 (SW1) 17.8% 2 322,930 -$23,600 3.1
Advanced SmartWay (SW2) 27.9%2 $44,730 -§55,800 3.8
IP;rEa\Lle] hybrid-electric powertrain 1093 §23,000¢ $100 -
Mechanical turbecompound 3.0% 52,650 -§5,500 2.0
Electric Turbocompound 4.5% $6,650 -$5,500 3.5
Variable Valve Actuation [VVA) 1.0% 3300 -$2,500 0.6
Bottoming cycle 8.0% 515,100 -$4,800 5.2
Advanced EGR 1.2% 3750 -§2,600 1.4
Operational Measures
ain Do A% S | -
iz;]g;\;!ount in Double (RMD) ]261 .lz%[iggjzec;doouﬁj $17.500 $34,100° 21
60 mph speed limit 5.0% 30 -$13,000 n/a
Maximum Reduction Combination Packages
Mlaximum _'ed%lcjgn Comlbi.najorﬁl 38.6% [grossed out) _
| (standard 53 trailer, hybrid, BC, 402%' (cubed Dut]lf' 371,630 -327,300° 4.8
SW2, 60 mph) ' i
Maximun.n _'ed_ucjon cn_nmbinajon 48.7% (grossed out)® _
2 (RMD, hybrid, electric :utfbocom— 40.25‘5I-'C'Jbed Dut'lé' 380,380 -541,600% 4.3
pound, VVA, SW2, 60 mph) ) )
Maximum reduction combination 3 50.6% (grossed out)® .
(RMD, BC, hybrid, SW2, 60 mph) 48.3% E‘Jbed out)® 589,130 $37,200 a7

% Includes 1dle reduction benefits from a diesel-fired APU

3 Includes idle reductlon benefits from battery storage; the modeled on-road fuel consumption Improvement was 5.6%

* Includes credit for an auxillary power unit [(APU), which 1s Included In the SmartWay package, but ts not needed In a hybrid vehicle.

* The lifetime cost of ownership fizures are calculated using fuel savings averaged between grossed out and cubed out trucks.

® Includes 1dle reduction benefits from battery storage.

* Calculations based on year 2022 high volume technology costs, EIA 2022 fuel price ($2.50/gal), a 7% discounted cash flow; time to payback assumes a
constant 120,000 miles per year; the cost of ownership calculation assumes annual mileage declines over the life of the vehicle with a total mileage of
1.2 million miles in 15 years.

The National Academy of Sciences completed a comprehensive review of a wide variety of fuel
consumption strategies currently irapé and anticipated for the 262620 timeframe in support

of the development of a fuel consumption standard for new medindhheavyduty vehicles.

Class 3 to 8 mediunand heawvyduty vehicles vary considerably in how they are used in duty

cycles that rage 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 trucks# @lasket 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 benefits of previously evaluated fuel savings
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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 SciencesFuel Consumption Reduction Potential & Cost
Effectiveness Calculations for Typical New Vehicles in 2015020

Cost Effectiveness Metric
Dollars per
Fuel ' Breakeven
Vehicle Class| Consumption gggt't_aé $/% Fuel gallog Fuel Price
Reduction- % Saved avedper | ¢oal
Year g
Tractortrailer 51 84,600 1,670 7.70 1.10
Class 6 box 47 43,120 920 29.30 4.30
truck
Class 6
bucket truck 50 49,870 1,010 37.80 5.40
Class 2b 45 14.710 330 33.70 4.80
pickup
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 itncmsts 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 tiuel 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 ommittee 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 ticatappand

that the technologies vary widely in cost benefit evaluation. Nonetheless, the tiraittor

combination shows the greatest ebehefit ratio as a package. When the package is broken

down to component elements, improvements to reduce aenmitydrag and rolling resistance
offered very high cost benefit ratios among the modeled technologies. Based on their evaluation
t he National Academy of Ajgwen@ercergage réddctom i this c on c |
vehicle category will save moreduthan a matching percentage improvement in any other

vehicle category. The potential fuel savings in trattaiter trucks represents about half of the

total possible fuel savings in all categories of medamd heawyduty vehicle
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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 arrebn 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 efficiencattis equal to or greater than
the net monthly payment obligation under a financing instrument, or
B)The ownerds or oper at dunded tocompliywittaany capi t al
potential requirements under this section are recouped in fuel savthgstiwee
years of the ownerds or operatorod6s expenc
To demonstrate a return on investment according to the direction outlined in HB 2186, the
Department used a ROI calculation based on proposed program elementg,ugdyirpricing
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 ordéour 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 measres 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 foes$ amd 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. Complealculation 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 consetieely 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 0
SmartWaytractor $2,100 3.5%
Incremental cost for LRR tires $265 15%
on tractor
In(_:remental cost for trailer $2.000 59
skirt
Incremental cost for LRR tires $265 15%
on trailer

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 natertle 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 upgradedto@my wi t h Cal i forniabds greent

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 othertrailers. 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 report2 useXs 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 50,00ies per year when fuel is at $3.00 per gallén

survey of vehicle ownership by the American Transportation Research Instjotéed that

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

! 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
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Figure 14 Simple Payback- Tractor with 3 Trailers
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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 intehslubapplication 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 gear 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 alsghows that cost recovery is very good on these measures for vehicles travelling
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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 otleowisk 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 wishingclmmply with a heawduty 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 beseen 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 trgekerads p
from the bankerds perspective. However, finan
truckers are available.

Under the Diesel Emission Reduction Act, a portion of appropriated funds is allocated to support
innovative financing programs teduce 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 progran. 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 aremsetlhies 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-keasen. These funds cannot be spent on

actions that are mandated by federal, stateaal 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 gnttiedin
Houston/Galveston Area Council, Community Development Lending Services, Qpeeator
Independent Drivers Association and Cascade Sierra Solutions. Cascade Sierra Solutions is a
nonprofit based in Oregon that has achieved remarkable success &inda ngputation 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, neffieient 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 nflion 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 grewtl 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. iigessonnects 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 stateof 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 difficultkersrto

meet qualifying criteria even though these technologies are demonstrably within the overall
program scope, and program patrticipation from the trucking industry has dropped to zero in the
past year. The State Energy Loan Program offers at or meéoket 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 prograrhat@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, thésmefits 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/wsraartway/financingundingoptions.htm
andwww.afdc.energy.gov/afdc/laws

The state of California offers a loarogram 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 Treasureafter 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 Emidkes all reasonable steps to recover costs and
draws on the loan reserve for any unrecoverable balance. The default rate is on the e2der of 1
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 aets 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 limit@diblic 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 reskore f

a revolving loan fund that could be accessed directly or through intermediary organizations like
CSS.
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The Recommended Oregon Heavy-Duty Truck Greenhouse Gas Measure

DEQ recommends that the Oregon legislature adopt a tthayyruck efficiency mease 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 varigtgrékt 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 Oregprogram 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 Californiaand not just those basedstate. 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 unexirad fileld and
confusion. Adopting a measure comparable to C
Therefore, DEQ recommends that the Oregon pro
elements: implementation schedaled financiahardship 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, 200).

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 trsaketheir second hong They are on the

road for weeks at a ti me, essentially living
driving (Allen 2007). Over half a million sleepers travel long distances and are required to rest

for 10 hours following a consetive 11 hours of driving to meet the safaglated requirements

of the federal Hoursf-Service regulationst9 CFR Part 395§JFMCSA 2009)

Truck and bus drivers idle for a number of reas®he. primary reasortsuck driversidle is to

heat and codhe cab and sleeper compartmgmbtect the engine in cold weathand operate
on-board electrical appliancése. computer, televisigmadio, phone, global positioning system,
microwave mini-refrigerators, andoffee makers Drivers also idle to matain cargo
conditions, meet manuf act chargebattesesregereratat i ng r ec
particle filters, mask noise, and to provide saftyaddition, they spend a good deal of time
waiting to load and/or unload cargo and cross bor@ersdrivers 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 ysadrivers have been taught to leave their diesel
engine on. While there may be sogmeed to do this with much older engines, it is not necessary
for newer engined.ong duration idlingypically occurs at truck stopsgst areadravel centers,
distribution hubs, bus terminals, airports, event centers, schools, hotels and mootels,

ports, and roadside@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 andgivdong duration
commercial truck idling based on tB802 Vehicle Inventory and Use Survey and conservative
assumptions of miles travelled by trucks anndalie VIUS reports 669,060 sleeper trucks in
use, and nearly 60% travel over 80,000 miles & yleacks 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 routethat include several stops each day, can also run out of hours far enough
from home to hee 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 yearTableb).

2The ANL estimate@vernight 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 60,080,000 miles/year idl 70 % of that time (1,260 hours/year), 40;600000

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 thasithbdhurs that
sleepers idle, theheer 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 assumptidabout idling hours for different classes of tradh

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 medianheavyduty

commercial trucks.

Oregon
Official data on total idling hourof commercial vehicles in Oregon are not readily available.
However, an estimate of overnighdling hours and resultant fuel consumption for commercial
trucks can be derived from data on parking demand in Oregon taken 8tardyaof Adequacy
of Commercial Truck Parking FacilitiesTechnical Repomprepared 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 rontggaaore 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 plazashandemand is projected increase by 1.8
percent annually over the next 20 years basedstimates of the increase in truck volume over
thisperiordBased on the ANLGO6s assumptions that a s/l e
300 days a year, 4,958 trucks/day would idle nearly nine million hours/year, consuming over
seven million ghons of fuel (rate of .8 gal./hr.) at a cost of over $19 millibinese idle hour and
fuel consumption figures represent approximately 1 percent of the national estimates for
overnight idling (Nationat 830 million hours and 670 million gallons).

Dieselfuel 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. Workdayniglcould add nearly 28

million additional gallons of fuel consumed.

® 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 gp®d and idling while the vehicle was loaded and/or unloaded. The maximum idling

hours were assigned to the und@0008mile trucks, 75% of maximum to those driven 40,;800000 miles, 50% to

those driven 60,0080,000 miles, and 25% to those driven mibi@n 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; plattdksntankers, 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 tractesewhich
?bout 0.8 gal/hr to idle, would burn half as much fuel at idle (0.4 gallons/hour).

28



Improving Truck Efficiency and Reducing Idling

Table 5 Idling, fuel consumptionand CO, statistics for the United States and Oregon

Idle Fuel Used| Fuel Cost (M(i:I?i)ozn Maintenance
Geographic Area Hours (million (Millions) ® Metric Cost
(millions) | gallons) Tons) (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 overnighty | 9125 | 710 | 1927 [ <1 [ 118

Idling Emissions and Impacts

Based on the ANLO6s calculation of nearly 670
by sleepers, estimated truck emissions for the U.S. total 6.7 nmikdrictons of carbon

dioxide (Table 5) 124,000 tons of mbus oxide, and 3,400 tons of particulate matter. Including
daytime idling, estimates rise to a total of 25.4 milletrictons of carbon dioxide, 469,000

tons of nitrous oxide, and 12,800 tons of particulate matter. For Oregon, estimated emissions
rangefrom 71,881101,184metrictons of carbon dioxide, 1,3281,870 tons of nitrgenoxides

and 36- 51 tons of particulate matter.

Excessive idling also contributes to wasted fuel, excessive engine wear, noise patidtion
driver and passenger discomfdkt $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 Associati(2009) running an

engine at low speed (idling) causes twice the wear on internal parts compared to driving at
regular speeds truck idling for one hour suffers wear equal to about seven miles on the road.
Increased oil changes and engine overhadwgsto idlingcan incrase maintenance costs by an
average of @.14perhour. Based on the idle hours listed in Table 5, maintenance costs for
overnight and workday idling rise by an estimated $441 million nationwide anebwillion in
Oregon. In addition, @ise pollution geerated by idling trucks not only causes sleep loss for the
driver, potentiallynegatively impacting highway safety, but is also problematic for surrounding
communities (NYSERDA 2004)

Alternatives to Primary Engine Idling

A number oftechnologies and donsare available to reduce the amount of time trucks and
buses idle their engine&lternatives to primary engine idling have the potential to reduce
operating costand noise pollutionlower diesel emissionsjcrease energy securigyd improve
healthand environmental conditions at truck parking areas and the growing communities that
surroundthem (NYSERDA 2004)Techniques to reduce unnecessary idling can be divided into
three broad categories: (1) behavioral change induced by education and is¢cénYivbe
reduction technolags, and (3)anti-idling policies and initiatives

® 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 adee impacts of unnecessary idling on emissions, fuel consumption, engine
wear, and potential health risks, as well as by encouraging desired bel@omopanies may
institute an f thatindudedrainingfortthieirodrivers gpvehiclieapsgration
procedureso improve efficiencyMany large trucking companidésmve been successful in
reducing idling times below national averagefigring their drivers financial incentives
recognition, and/or other forms of incentiteskeep the numbaef idling hoursand fuel
consumedelow certain thresholdSome companidastall electronic onboard computécs
monitor their drivers idling habits and fuel consumption rates@ddcourage unnecessary
idling. Some company fleets have gone to themixof providing for periodic inspections
internally or by an outside organization to engedrds are accurate, complete, and up to date,
and to assess effectiveness of drivers trai(@agifornia Highway Patrol does ispections of
trucking terminals) The results of these efforts can be used to educate drivers, inform
organizational decisions and incent preferred driving beha{@*&B 2004)

Commercial vehicle owners and operators have found other creativeéonadtey idling

behaviorsand reducéduel use. Divers who infrequently require sleeping or resting
accommodationg;anturn the engine off when weather allows, stay at hotels or matedéor

equip the sleeper berth with insulating blankets during inclement we&tterol and business
establishments can establish waiting rooms for drivers while trucks and buses await loading and
unloading(CARB 2004) Additionally, truck drivers cagool their engines by shifting to a lower
gear a few miles prior to their destinatiamstead of idlinghe engineto cool itbefore shutting

the itoff (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 sofipmever 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 emissiar@n-board idle reduction systems include auxiliary posyatems
thatare 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 idiese devicginclude
auxiliary power unitgenerator sets, fuel cells, and battery patkect-fired heatersthermal
storage systems and energy recovery syspgmsde temperature control, aetectronically
controlled idle limitersautomatially stop and start thengine Truck stops angblazas 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 depapon 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 perceitrréufiog!

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, benefitdemabacks.

Anti-ldling Regulations and Initiatives

The air emissions impact of vehicle idling is significant enough that a growing body of
governmentgenciesiow regulate idling, and promote and incent-aditng initiatives

Although tereis no compehensive national regulation for idling in the United States

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-ldling Regulations
Part or all of 28 states atige District of Columbidnave antiidling regulationsn place(ATRI
2010). Several summaries of these-atithg policies have been developed (MCDI 2009, EPA
2006, CARB 2002); the American Transportation Reselastitute maintains a more current
list (SeeAppendixl). Since there is currently no federal aidling law, the laws vary greatly
across the natiomMost are characterized as environmental laws, monitored byastatiecal
environmental protectioagencies. Somare described as public health laws and controlled by
the stateor localhealthdepartment. Othgurisdictions consider this a transportation matter,
delegating authority tadepartment ofransportation or motor vehicles. And still othergct
these laws under nuisance standards, restricting the noise that results from an idlinghengine
number of jurisdictions also delegate enforcement authority to state and local law enforcement
officers.

State and local antdling laws typicallyimpose a maximum idling tim@r vehiclesand impose

civil and criminal fines for nortomplianceThe majority of jurisdictions limit idling to three,

five, ten or fifteen minutes within a consecutive -drwair period, with five minutes being the

most commorfabout 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 equiprgeatiing; hours of
service compliance; and passenger boarding. Several states and local jurisdictions also have an
exemption for adverse weather conditions. Most extend theitllime to 525 minutes per hour

for temperatures below 3Z and/or above ?%r 80° F. Some impose no idling restrictions

when temperatures drop beloWdy -10°F.

Many enforcement programs are complaint baBadksfor first offenses typicallyange

between $25 $50Q butseveral jurisdictiongauthorize the levying of fines as large as $25,000,
plus the prospect gdrison time Some such as Floridassue warnings or use enforcement
discretion for a specified period following adoption of a rule, and/or for the first offethdéps
2009.

The level of enforcement is just as diverSemestates and cities consider emissions reductions
from idling vehicles to be an important strategy to improve air quality and actively regulate
idling (McAuliffe 2009, Ross 2009Pthers recognize the existence of an idling law, but provide
little or no enforcement (Stensrud 2008lpst states and municipalities fatbmewhere in

between.
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Jurisdictionswith successful compliance plans are proactive in education, outreach and
enforcementFor example, Connecticut provides aidting outreach materials ats website

and posts road signs with the idling linBtate enployeesmonitor idling hot spots (truck stops,

rest areagsschools, commercial fleets, and construction sites), regularly issue and track citations,
andin some casessueordersthatrequire education and training for drivers and facility

operators in aler to curb idlingMcAuliffe 2009).

In Massachusetts, idling education is required as part of the licensing process to receive a
commercialdriver license Massachusetislsotargets school children as part of its outreach
program.Theyenlist youth to publicize the antiling law and distribute aantti d1 i ng @At ool k
to schools, which includestickers, posters, fact sheets, and anridhiig pledge to be signed by
parents, bus drivers, principals, and superintendeitally, to vercome limited resources,
Massachusettsusesn f or c e nee rot Bfi b Itiztes f ocus enforcement
enlisting a large number of enforcement officers for a relatively short period ofTtirag

usually target hotspot areas, and if coreblimvith media publicity, can be very effecti@itzes

provide the appearance of regular, continued enforcement, raise public awareness of the
regulation at issuend offer a great opportunity to gather necessary statistical information (Ross
2009).

Ph |l adel phiabés 1 dle Free Philly Program empl oy
regulations. This program isveeb-based tool with a strong mapping platform that allows

residents to quickly and easily report illegal idlidgr. ManagemengServices and the Clean Air

Council receive emails and respond to the complaintse ci t yés c¢cl ean air ag:
ticket if enough information is provided, and the Clean Air Council will work with communities

to address idling hot spots bgucatingdrivers or through other effective meamkis program

also facilitates collaboration between residents, businesses, and environment and public health
agencies and helps communities to take responsibility for improving their neighborhoods.

Oregon
Thereis 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 &dfi tviolation but would
not apply in most instances where longer duration idling oc€uregon Revised Statud8.030
(10) provides a weight exemption for idle reduction technologyehicle equipped with a fully
functional idle reduction system dgsed to reduce fuel use and emissions from engine idling
may exceed themaximumweight limitationsestablished under ORS 818.040up to400
pounds.

California
Cal i f bas beensobesof the most aggressive in developing statewide idling regulétiens.
CARB anttidling rules, found in Title 13, section 2485, of the California Code of Regulations,
apply to diesefueled commercial vehicles, with a gross vehicle weight rating of more than
10,000 pounds, operating in California

The CARB antiidling rules restrict idling tdive minutes at any locatiowith limited
exceptionsThis idling limit includesoperating a diesdlieled 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 firestricted areao (
individual or multifamily housing units that has one or more such units .ddailifornia Air
Resource®8oardrules also stipulate that diedakledauxiliary power system®r trucks with

2007 and newer engines must be Califowedified and fuelfired heaters operated on trucks

with 2007 or newer engines must meet emission standards specified in Cadifooma

Emission Vehicle Program

Federal Anti-ldling Efforts
In May 2001, former Presidef®.W. Bush issued thilational Energy Policgirecting theEPA
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 2008 Act includes funding for
fleets and othedieselusersto purchase and instatlean diesel technologies such as idling
reduction equipmenCongress appropriated nearly $50 million in FY 2008 to begin
implementation of thisive-year programit alsoincludes 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 integreted that the federal weight exemption is not a national mandate, but
rather left up to each individual state's vehicle enforcement officials to recoghe&merican
Trucking Associations currently working with Congress thangethis interpretation

In addition, theeEPAO s Nati onal Ambient Air Quality Stand
f act or antindling pragtarasStates are now allowed to integrate idling reduction efforts

into their State Implementation Plaish e t ransportation sector play
compliance efforts and implementation activities within their respeStizee Implementation

Plans.

EPAG6s Model State I dling Law
In May, 2004, at the National Idle Reduction Planning Conferéamélbany, 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
technologiesAt the industries request b more involved in the development of idle reduction
laws and achieve greater compliance with regulatitresEPA facilitated a series of workshops
around the country in 2005 and developédaalel State Idling Law2006) for states to consider

adoptingl t i s the EPAG6s goal that the model l aw w
understanding of the requirements, and ease of implementation, and raise awareness among the
trucking industry, states, and environment al

The model lanapplies 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 minpeFiod 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 operains, 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 sastégr 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 t15 minutes in any 60 minute period to maintain-dower
passenger comfort.

State and Federal Anti-Idling Initiatives

While idle reduction systems are cost effective in terms of payback peratisignificant
benefitscanbe achieved by reducirggeenhouse gas, many commercial vehicle owners and
operators lack investment capital and other resources to update their vehicles, alter idling
practices, and comply with law$o address this issue and promote development of innovative
idle reduction techologies, a increasinqiumber of federal and state programs provide
innovative financing optiongartnerships and collaborations, fleet management tools, technical
support, information, and public recognition to agencies, tribes, port authatesldistricts,
fleet owners and operatoemd nonrprofit organizations or institution¥hese efforts not only
increase fuel efficiency and redugeeenhouse gas and air pollution, they also advance the
energy, economic and environmental security of otionand statesAppendixJincludes
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 geeatpliance through
common understanding of the idling requirements and ease of implementat@anety of cost
effective technologies are available to enable truckers idling overnight during rest periods, as
well as those operating in a workday environtn@rnsuccessful implementation plan by the
department will also includedecation, outreaghncentives and an adequate phasef
requirements

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

The following recommendations are being put forwaydhe Departmerfor consideration by
theinterim legislative committees on environment and natural resources.

Truck Efficiency
DEQ respectfully requests that the interim legislative committees@nonment 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 outlinethe 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 Heawputy Greenhouse Gas Measure

Heavy-Duty Tractor Requirements

Beginning January 1, 2015,
e 2016 model year and newer sleeper cabs pulling 53 foot dry van or refrigerated trailer mus
EPA certified SmartWay tractor

¢ 2016 model year and newer tractor pulling 53 foot dry van or refrigerated trailer must use |
certified SmartWay tires

Beginning January 1, 2016,
¢ 2015 model year and older tractor pulling 53 foot dry van or refrigerated trailer must use E
certified SnartWay tires

Exemption$
e Short haul tractor is exempt (<50,000 miles annually)
e Local haul tractor is not required to be EPA certified SmartWay tractor but must use EPA
certified SmartWay tires
e Drayage (port) tractor and its 53 foot dry van or refdged trailer are exempt if travel is within
100 miles of port or intermodal yard
e California compliant tractor and trailer but must report status to DEQ

53 Foot Trailer Requirements

Beginning January 1, 2016,
e 2015 model year and newer ergn trailer nust be
o0 EPA certified SmartWay trailer, or
0 Have EPA certified SmartWay tires and aerodynamics meeting minimum 5 percent fi
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savings
e 2015 model year and newer refrigerated trailer must be
0 EPA certified SmartWay trailer, or
0 Have EPA certified SmartWayres and aerodynamics meeting minimum 4 percent fue
savings

Beginning January 1, 2018,
e 2015 model year and older dwan or refrigerated trailer must meet applicable requirements
noted above or by applicable deadlines in Optional Trailer Fleet CamapliSchedules

Exemption$
e Local haul trailer is exempt from aerodynamics but must still meet tire requirement:

e Short haul trailer is exempt when pulled by short haul tractor
e When unable to secure financing from application to at least three finarstiltions,

exempt for one year.

Optional Fleet Compliance Schedules
e Large Fleet 21 or more trailers

Percentage of compliant trailers on or before,

Jul 1, 2086

Jan 1, 2071

Jan 1, 208

Jan 1, 209

Jan 1, 200

Jan 1, 202

5%

15%

30%

50%

75%

100%

e Early compliance option for every trailer brought into compliance prior to the
applicable deadlines, an owner may delay retrofit or replacement of 1.5 trailers unt
December 31, 2022.

e Small Fleet 20 or fewer trailers
Percentage of compliant tlais on or before,

Jan 1,202 |Jan 1, 2Q0| Jan 1, 202 | Jan 1, 202
25% 50% 75% 100%

Requirements for Drivers
Must operate vehicles in compliance with applicable requirements and ensure equipment
good operating condition. Must, upon demand, provide basic information to indentify the t
and trailer, origin of freight and dispatch information by motorieaor broker.

Requirements for Owners of Heavy Duty Tractors
Cannot use or authorize use of tractor that is not in compliance with applicable requireme

Requirements for Owners of Ba¥ype Trailers
Must ensure that use of 53 foot box type trageoperated on Oregon highways in complianct
with applicable requirements.
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Requirements for Brokers
Must only dispatch tractor and trailer that is in compliance with applicable requirements. N
provide broker contact information to a dispatchedetriv

Requirements for Motor Carriers
Must only dispatch tractor and trailer that is in compliance with applicable requirements. N
provide motor carrier contact information to a dispatched driver.

Requirements for Shippers
Must only dispatch tractand trailer that is in compliance with applicable requirements.

! To secure and maintain short haul and local haul tractor and local haul trailer exemption the vehicles must be redistere
DEQ. Any change in status must be reported to DEQ pridndaage in ownership or travel on an Oregon highway. Short hat
exemptions must be updated every year including current odometer reading.

Phasein Schedule

The heavyduty 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 initiahgbase

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 wel2016 model year. fase 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 sttoin Table77. Since the Oregon program will phase in effectively

5 years after the California requirements, the expectation is that availability of technology will b
mature and readily available.

The leadtime for the Oregon program means that capital expenditures would not be required
during the next several years while the economy is in recession. Theteadombined with

annual deferrals if an operats unable to secure financing, helps address concerns about the
availability of upfront capital to comply with the program. The lgade will also aid in

informing truck operators of the requirements through outreach to state and local trucking
assocaations, 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
phasein period, the Department will continue to explore othetrgaiship 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 ®@antious drivers.
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