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MAINE GREENHOUSE GAS STAKEHOLDER ADVISORY GROUP
TRANSPORTATION AND LAND USE WORKING GROUP 

Fuels Sub-group recommendation report

Prepared by John Wathen, MEDEP

The Fuels Sub-group consists of Mike Karagiennes (Maine DEP), Steve Linnell (Maine Clean Communities), Jonathan Rubin (Univ. of Southern Maine), Mike Stoddard (Environment Northeast), and John Wathen (Maine DEP).  This report is intended to summarize the recommendations of the sub-group for measures that would yield GHG savings. The emphasis of the report is on measures that can be effected in the short term.  Measures with potential for the medium and long term are discussed later in the report.
Measure TLU 3.2: Low-GHG Fuel for State fleets.
The motor vehicle fleet of the State of Maine consists of two primary groups of vehicles: medium and heavy vehicles operated by the Department of Transportation (MDOT), and medium and light vehicles used by the agencies and maintained by Central Fleet Management (CFM), as well as certain agencies such as the Department of Public Safety.

MDOT

Most of the MDOT fleet, at least the heavy vehicles such as plow trucks, consists of diesel-powered trucks, whereas their patrol trucks are gasoline powered.  Trucks based at the MDOT maintenance garage in Freeport have been operating on 20% biodiesel (B20) on a trial basis.  B20 is usually viewed as a reasonable compromise between the incremental cost of biodiesel and the benefits obtained from the reduction in GHG emissions (approximately 15%) that result from the use of B20.  Other benefits of biodiesel include reductions of particulate matter (PM), hydrocarbons (HC), carbon monoxide (CO) and sulfates (SOx) that are also associated with the use of biodiesel.  This practice has the potential to achieve substantial reductions in the GHG emissions of the State heavy vehicle fleet, and could also extend to construction equipment operated by DOT.  Replacement of gasoline-powered patrol vehicles with diesel powered trucks would provide an opportunity for greater use of biodiesel and would achieve reductions in GHG emissions from the increased mileage efficiency of diesel engines. Specifying the use of B20 in construction contracts bid by the Dept would further leverage the benefits of B20 at minimal cost to the State.  Although Maine Turnpike (MTA) is an independent entity, the use of B20 in their fleet vehicles would yield the same benefits.

Although not part of the State fleet, there are numerous other heavy vehicles owned and operated by public entities in the State.  These include municipally-operated school buses and public works trucks.  Operation of these vehicles on B20 would yield benefits comparable to State operated vehicles.  Measures to encourage the use of B20 in these fleets should be considered as part of a State package to achieve GHG reductions.

Other fuels available to reduce GHG emissions in heavy and medium duty vehicles include compressed natural gas (CNG) and Liquefied petroleum gas (LPG) also known as propane.  CNG will be available in the near future at the Greater Portland METRO and will power transit busses, some school busses and various other vehicles from a variety of fleets.  Conversion of fleets in the Portland Metro Area to CNG would, like the use of biodiesel, yield a three-fold benefit: reduction of GHG emissions, reduction of priority pollutant air emissions for health benefits, and reduction of black carbon emissions as an additional anti-global warming component. Maine’s other larger metropolitan areas, L-A and Bangor, would also constitute potential venues for the establishment of CNG fueling, maintenance, and vehicular infrastructure.

Examples of propane vehicle use exist around the state as well.  Most notable is the Island Explorer fleet of buses in Acadia National Park using 19 propane-powered buses.  At least two private sector fleets are known to use dedicated propane vehicles.  Schwan’s Frozen Food delivery service operates more than 70 medium duty propane trucks throughout the state, while a taxi company in Bangor has a fleet of propane cabs.  Public infrastructure has been built in Portland and Augusta.  Propane fueling stations are much less expensive than CNG facilities, and propane, being heavier than air, does not require the modifications to service facilities associated with CNG.

Recommendations (Heavy vehicles):  

· Increase the use of B20 in MDOT maintenance fleet;

· Incorporate diesel power into the medium duty fleet; use B20 in off-road vehicles; 

· Include B20 use in contract specifications for firms doing business with the State;

· Urge Maine Turnpike to use B20 in its fleet.

· Encourage/incent the use of B20 in municipal fleets

· Expand CNG capable fleets in Portland

· Establish CNG infrastructure in other metropolitan areas 

· Take advantage of existing propane fueling infrastructure

Light Duty vehicles

The opportunities for reducing GHG emissions in light duty vehicles are currently limited by fuel availability and regulation. CFM has been and continues to purchase high mileage conventional drive train vehicles and hybrid vehicles for inclusion in the State fleet. Honda Civic hybrids are currently being acquired due to back orders on 2004 Priuses.  Continued purchase of these vehicles will increase fuel efficiency of the fleet and will result in reduced operational GHG emissions.

Another resource in the CFM stable that is currently not being used to reduce GHG emissions is represented by the 34 flexfuel vehicles owned by the State.  Flexfuel vehicles can run on straight gasoline or blends of up to 85% ethanol. As is the case in many areas, these FFVs have never experienced E85 or even E10.  A concerted and coordinated program of continued purchase of FFVs combined with an infrastructure and supply investment in ethanol-containing fuel would represent a reasonable and cost- effective measure available to the State for achieving GHG emission reduction goals.  The FFVs are indeed flexible and can accommodate any blend of ethanol with gasoline up to E85, eliminating strandings and giving them to the ability to benefit from whatever percentage of ethanol the State coffers were capable or providing.

The use of light diesel vehicles represents another means of reducing GHG emissions.  Such vehicles often achieve 40-50% better mileage than their gasoline powered counterparts and are capable of operating on renewable biodiesel fuels.  Currently available models have not been able to meet 2004 CARB emissions standards for light vehicles for NOx emissions and are therefore not available in Maine. Versions of these models that will be designed for use with ultra-low sulfur diesel when it becomes mandatory in 2006 may make this option available in the future.  When consistent with air quality regulation, incorporation of these vehicles in the CFM fleet would represent a cost-effective option for reducing GHG emissions.

Recommendations (Light vehicles):  

· Continue/increase the purchase of high mileage and hybrid vehicles;

· Continue/increase the purchase of FFVs by CFM; 

· Provide fueling infrastructure and ethanol-blend fuels for use by State vehicles;

· Purchase diesel light vehicles when consistent with air quality regulation.

Measure TLU 3.3:  Low-GHG Fuel Infrastructure

The consideration of measures for reducing GHG emissions through changes in the mix of motor fuels used in Maine and providing infrastructure for alternative fuels involves many of the same elements discussed in TLU 3.2 with respect to State fleet vehicles.  The range of available fuels is limited, the types of vehicles that are reasonably available are limited, and lack of infrastructure that would facilitate the use of low GHG/renewable fuels represent major impediments to the reduction of GHG emissions by these means.

Fuels cannot be considered in a meaningful way separate from their cost and the economic context of the conditions that have caused the increase of CO2 in the earth’s atmosphere.  The use of fossil energy sources has transformed every aspect of human activity and society.  Fossil energy has dominated our economic growth and industrialization because of its low price and the fact that mankind has accepted the externalized costs that we now know have been associated with its use.  Knowing what is required to reduce GHG emissions now does nothing to decrease the strength of the economic forces that have brought us to this point.  Reducing GHG emissions is going to cost money and is going to run counter to our instinct and inclination not to pay more than we have to for anything.
According to D.O.E, however, savings in CO2 emissions that result from the use of the fuels cited herein are substantial.  In terms of current cycle vs. fossil carbon, the combustion of biodiesel (B100) results in a 78% reduction of CO2 relative to petrodiesel, or a 15% reduction for B20. Although the energy/GHG benefits of grain derived ethanol are controversial, most investigators cite a 120%-130% energy (and therefore GHG) benefit, relative to energy inputs, from the combustion of ethanol.  The GHG reduction benefit of cellulosic ethanol is greater and is less controversial.  The reduction of CO2 associated with the use of natural gas vs. liquid petroleum fuels is 30%-40%.  Propane, although it produces lower reductions in GHG than CNG, results in lower emissions of soot and other pollutants than petroleum, and is the most accessible alternative fuel. 

The role of government in addressing the gap between the low price of fossil/petroleum energy and more expensive but less harmful means of meeting our energy requirements is an issue that is currently being addressed in many forums, including this one.  Scarce budgetary resources, relatively high taxes, and a generally high cost of doing business in Maine do nothing to facilitate the task.  Although it can be postulated that as more renewable fuels (renewable fuels of some kind are really the ultimate answer to reducing GHG emissions) are produced, their costs will decline, the fact is that there is and likely will continue to be a substantial cost differential between renewable fuels and petroleum until such time as the latter gets scarce. And, of course, because of the nature of markets, renewable fuels will never be cheaper than petroleum. 

A major component of the cost of low-GHG fuels in the Northeast is transportation.  E85 and biodiesel both are currently priced at $1.60-$1.70/gallon in the midwest in locations proximate to production facilities, which in turn are located in growing areas.  Terminal prices of biodiesel in New England run in the $1.90-$2.00/gallon range. Encouraging the use of low-GHG/renewable fuels as a means of attracting production to the State, eliminating or reducing the transportation differential in price, certainly would represent a measure that the State could undertake to reduce the cost differential attributable to transportation over time.  To the extent that locally produced biodiesel would likely be made from yellow grease (waste fry oil) and an economically viable ethanol would be derived from wood products/waste, local use would certainly provide a boost to the economics of local production, which would in turn lead to more prevalent use.

A second potential opportunity for low GHG diesel fuel exists for Maine.  Synthetic diesel fuel derived from biomass is a reality on a pilot basis.  At present, syn-diesel

from biomass is cost-competitive only in high-tax environments where its additional cost can be absorbed by  fuel tax structure modifications.  This would not be applicable in Maine or for public fleets, but should be noted for its GHG reduction potential, again as production cost fall with advancing process technology.

These discussions relate to infrastructure in that means of production is certainly an element of infrastructure.  The petroleum infrastructure is huge and complex and operates relatively flawlessly with little attention from us as we pull up to the pump.  Beyond the realm of production, the two categories of infrastructure that are required for the use of low-GHG fuels relate to distribution and dispensing, and to the vehicle fleets that will employ them.  As stated above, many of those elements are similar to those considered in TLU 3.2, but the twist in providing fuels and vehicles for use by the public varies somewhat from what it would take for greater use by the State.

Distribution and dispensing infrastructure

Getting the right vehicles to an appropriate fueling location can be a challenge for some alternative fuels with GHG reducing potential- CNG and propane are good examples.  Propane light vehicle availability in the short-term and intermediate future does not appear favorable though conversions are expected to fill the void. Effective use of CNG and LPG fueling facilities is limited to vehicles that garage at or near to those facilities or that can count on fuel at either end of a longer run.  Bi-fuel CNG and LPG options exist that allow the vehicles to run on gasoline when the alternative fuel is unavailable.  Unlike propane, availability of CNG vehicles of all sizes is much more robust.  Fueling infrastructure is the critical limiting factor for CNG.
Ethanol, biodiesel, and other liquid low-GHG petroleum extenders are free of infrastructure limitations in that vehicles that can use either can also use their respective petroleum equivalents interchangeably. This eliminates the potential for a problem related to stranding of a dedicated vehicle that uses low GHG fuels away from its fueling infrastructure.  An E85 FFV can just fill up with gasoline, apologize to its low GHG ethic, and return to an area where an ethanol blend is available for the next fill-up.  

Not all gasoline vehicles, however, can use ethanol blends at levels higher than E10 (which all gasoline vehicles can tolerate).  Therefore, in order to provide for high ethanol blends, additional tanks and dispensers will be required.  For retailers that currently sell no E85 or E10 for that matter, the prospects for demand would be uncertain at best, and the assurance of getting an adequate return on the investment would be absent.  Separate tanks for any ethanol or any other liquid low-GHG fuel constitute an essential element of infrastructure that will be required for the use of such fuels in Maine.  This applies as much to biodiesel as it does to ethanol in that some potential users of a BXX fuel may not wish to pay the incremental cost associated with its use.

One approach to avoiding the tank and dispenser infrastructure that is available to the State would be to adopt a renewable fuel standard (RFS) analogous to a RPS for electricity.  Under this scenario all diesel fuel sold would have low renewable content requirement (e.g. B2 or B5).  Similarly gasoline with a low ethanol content (<10%) would be sold statewide, achieving a substantial impact in terms of aggregate use.  It can be argued that absent such a mechanism, low-GHG fuels will continue to occupy niche markets only.  An additional result of an RFS is that air quality benefits for a given volume of oxygenated fuel are greater when that fuel is mixed with a larger volume of conventional fuel, rather than a smaller volume of high percentage low-GHG fuel.   

Vehicle infrastructure

As with the State fleet, the commercial fleet of diesel trucks constitutes a major potential element of infrastructure for the use of low-GHG fuels.  Diesel vehicles of any type can use biodiesel or biomass-based synthetic diesel in substantial concentration (up to 40%, depending on the season) to advantage with no vehicle modification.  By any measure, the diesel fleet represents a major, continuing opportunity for the use of low-GHG fuels.

Additionally, air quality problems associated with diesels are greatly mitigated by the qualities of renewable diesel substitutes, which are low in sulfur and aromatic compounds, and which, like biodiesel, are oxygenated.

Also comparable to the State fleet in numbers and potential, there are approximately 25,000 FFV vehicles registered in Maine that could use up to E85 but which currently use only gasoline for fuel.  Competitively-priced high-ethanol blends would most certainly attract users among owners of these vehicles and would have the potential for very large per vehicle reductions in fossil CO2 emissions.  Availability of fuels would work synergistically with the continued availability of FFVs to increase low-GHG fuel usage and result in net CO2 reductions.  Measures that would increase the purchase of FFVs within the context of incented availability of ethanol blends, such as their inclusion in a Feebate structure, would fuel this synergy.  Combining the need for dispensing infrastructure for ethanol blends for State vehicles with providing commercial availability of these fuels to the public could be accomplished through a public/private partnership structure to avoid redundancy of effort and investment.
Heavy vehicles that operate on CNG in modes that involve long hours, high mileages, and which return to a central facility each day have the potential for reducing their GHG emissions relative to conventionally-fueled vehicles.  Although limited in scope and potential area of operation, the use of such vehicles can result in substantial savings in CO2 emissions as well as producing air quality benefits.

Recommendations:  

· Provide incentives for in-State production of biofuels

· Provide incentives for investments in alternative fuel infrastructure;

· Adopt a Renewable Fuel Standard (RFS) appropriate to Maine; 

· Use the potential of diesels to employ low-GHG fuels;

· Provide incentives for the sale of low-GHG fuels;

· Provide incentives for the purchase of E85 vehicles.

· Provide incentives for CNG vehicles and CNG fueling infrastructure for urban fleets.

The Future

The ultimate future that we work back from towards today likely involves hydrogen fuel with no GHG emissions save water.  This fuel would be derived from sources with very low associated life-cycle CO2 emissions.  The fuels would be the result of the production of hydrogen from renewable electricity or derived from cellulosic materials. With respect to both of the infrastructure elements discussed above, hydrogen is a long way off.  Hydrogen requires a more advanced fueling infrastructure than does CNG, costs of fuel cells are very high, and challenges with storing sufficient hydrogen for normal patterns of operation pose themselves as obstacles to the coming hydrogen economy.  The first uses of hydrogen to replace fossil fuels will likely come in fixed installations rather than in transportation.

In the less distant future, the prospect of low-cost cellulosic ethanol holds great promise in terms of the use of low-GHG/renewable fuel for the State of Maine.  Similarly, “bio-oil” and other diesel-like derivatives of wood and woodwaste have the potential to provide for a substantial portion of the fuels needs of the State and greatly reduce GHG emissions.  This generation of useful renewable fuels that is just over the horizon will represent a major step up from the crop-based biofuels that are available to us today.

The combustion of a unit of biodiesel, considering all energy used in its production,  results in a 78% reduction in the emission of fossil CO2 relative to a unit of petrodiesel.  Apart from the practical and economic considerations of having fuel crops compete for land and other inputs with food crops, however, there is uncertainty at the margins as to the net life-cycle implications of large-scale production of crop-based fuels over the long term.  These considerations relate to both net CO2 impacts of crop cultivation and land use as well as to CO2 equivalents of other GH gasses.  These second-tier considerations are characterized by a high degree of uncertainty and beg both original research and further concerted efforts towards life-cycle analysis.  In the short term, encouraging the use of currently available low-GHG fuels- ethanol, biodiesel, propane and CNG- is essential in developing patterns of fuel use, encouraging local production of renewable fuels, increasing fueling infrastructure, and maximizing the attributes of both State and privately-owned vehicles for the increased use of renewable fuels over time.

