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Funding Priorities for 2009
The Clean Fuels Program continually seeks to support the deployment of lower emitting technologies.  Planning has been and remains an ongoing activity for the program, which must remain flexible to address evolving technologies and the latest progress in the state-of-the-technology.  Although the SCAQMD program is significant, especially at a time when both public and private funding available for technology research and development is limited, national and international activities affect the direction of technology trends.  The real challenge for the SCAQMD is to identify project or technology opportunities in which its available funding can make a difference in making progressively cleaner technologies a reality in the Basin.  

The overall strategy is based in large part on technology needs identified in the AQMP for the Basin and the Governing Board’s directives to protect the health of residents of Southern California.  The AQMP is the long-term “blueprint” that defines the basin-wide emission reductions needed to achieve ambient air quality standards by 2015 and 2024, the regulatory measures to achieve those reductions, the timeframes to implement these proposed measures, and the technologies or types of technologies required to meet these future proposed regulations.  As previously identified, the NOx and VOC emission sources of greatest concern are heavy-duty on-road, off-road, and light-duty on-road vehicles.  
In addition to providing for specific control measures based on known technologies and control methods, the Clean Air Act has provisions for more general measures based on future, yet-to-be-developed technologies.  These “black box” measures
 are provided under Section 182(e)(5) of the Clean Air Act for regions that are extreme non-attainment areas, such as the South Coast Basin.  This Plan Update includes projects to develop, demonstrate, and commercialize a variety of technologies, from near-term to long-term, that are intended to provide solutions to the emission control measures identified in the AQMP.

Within each technical area, there exists a range of projects that represent near-term to long-term efforts.  The SCAQMD Clean Fuels Program tends to support development, demonstration, and technology commercialization efforts, or deployment, rather than fundamental research.  The general time-to-product for these efforts, from long-term to near-term, is described below.

Technology development projects are expected to begin during 2009 with durations of about two years.  Additional field demonstrations to gain long-term verification of performance, spanning up to two years, may also be needed prior to commercialization.  Certification and ultimate commercialization would be expected to follow.  Thus, development projects identified in this plan are expected to result in technologies ready for commercial introduction as soon as 2011.  Projects are also proposed that may involve developing emerging technologies that are considered longer term and, perhaps higher risk, but with significant emission reduction potential.  Commercial introduction of such long-term technologies would not be expected until 2012 or later.  

More mature technologies, those ready to begin field demonstration in 2009, are expected to result in a commercial product in the 2010-11 timeframe. Technologies being field demonstrated generally are in the process of being certified.  The field demonstrations provide a controlled environment for manufacturers to gain real-world experience and address any end-user issues that may arise prior to the commercial introduction of the technology.  Field demonstrations provide real-world evidence of a technology's performance to help allay any concerns by potential early adopters.
Deployment or technology commercialization efforts focus on increasing the utilization of clean technologies in conventional applications.  It is often difficult to transition users to a non-traditional technology or fuel, even if such a technology or fuel offers significant societal benefits.  As a result, it is government’s role to support and offset any incremental cost to ensure the transition and use of the cleaner technology.  The sustained use and proliferation of these cleaner technologies often depends on this initial support and funding.
Summary of Technical Priorities

The SCAQMD program maintains flexibility to address dynamically evolving technologies and incorporating the latest progress.  The major technical program areas are identified below with specific project categories discussed in more detail in the following section.

Not all project areas will be funded, due to cost-share constraints, focus on the control measures identified in the AQMP and the availability of suitable projects.  The technical areas identified below are clearly appropriate within the context of the current air quality challenges and opportunities for technology advancement.  Within these areas there is significant opportunity for SCAQMD to leverage its funds with other funding agencies to expedite the implementation of cleaner alternative technologies in the Basin.

It should be noted, however, that these priorities may shift during the year in keeping with the diverse and flexible “technology portfolio” approach.  Changes in priority may occur to (1) capture opportunities such as cost-sharing by the state government, the federal government, or other entities, or (2) address specific technology issues which affect residents within the SCAQMD’s jurisdiction.  As such, these technical areas are not listed by priority but rather based on proximity to commercialization and large-scale deployment.
Infrastructure and Deployment
The importance of refueling infrastructure cannot be overemphasized for the realization of large deployment of alternative fuel technologies.  Significant demonstration and commercialization efforts are underway to support the deployment of natural gas vehicles.  CNG and LNG refueling stations are being positioned to support public and private fleet applications as incentives for natural gas vehicles are made available to fleet operators.

Besides these technologies, some key issues that must be overcome for public acceptance involve the development of fire and safety codes and standards, cost and economics of the new fuels, public education and training, and emergency response capability.  Some of the projects expected to be developed and co-funded for infrastructure development include:

Development and demonstration of CNG as a vehicle fuel from renewable feedstocks;
Development and demonstration of advanced, cost effective CNG and LNG stations;
Deployment of natural gas home refueling appliance for light-duty vehicles;
Investigation of LNG manufacturing and distribution technologies; and
Early commercial deployment of alternative fuel light-duty vehicles.
Emissions, Fuels and Health Impacts Studies

The monitoring of pollutants in the Basin is extremely important, especially when focused on a particular sector of the emissions inventory (to identify the technology responsibility) or receptor in the pollution (to assess the potential health risks).  Recent studies indicate that smoggy areas can produce irreversible damage to children’s lungs.  This information highlights the need for further emissions and health studies to identify the emissions from high polluting sectors as well as the health effects from these technologies:

demonstrate remote sensing to target different high emission applications and sources;
conduct studies to identify the health risks associated with ultrafines and ambient particulate matter; and
emissions studies for low blends of ethanol (E10) and blends of biodiesel (>B20).
Emission Control Technologies

Although engine technology research is required to reduce the emissions at the combustion source, post-combustion cleanup methods are also needed to address the current installed base of on-road and off-road technologies.  Existing diesel emissions can be greatly reduced with aftertreatment controls such as particulate matter traps (PM traps) and catalysts, as well as lowering the sulfur content or using additives with diesel fuel.  Gas-to-Liquid (GTL) fuels, formed from natural gas or other gas rather than petroleum feedstock, and emulsified diesel provide low-emission fuels for use in diesel engines. As emissions from engines become lower and lower, the lubricant contributions to VOC and PM emissions become increasingly important.  The most promising of these technologies will be considered for funding, specifically:
evaluation and demonstration of new emerging liquid fuels, including ultra-low sulfur diesel and GTL fuels;
development and demonstration of advanced aftertreatment technologies for mobile applications (including particulate traps and selective catalytic reduction catalysts);
development and demonstration of low VOC and PM lubricants for diesel and natural gas engines; and
development and demonstration of advanced air pollution control equipment.
Electric and Hybrid Technologies

Although no major automobile manufacturer currently produces light-duty passenger EVs, the recent modifications to the state Zero Emission Vehicle (ZEV) regulation have resulted in renewed interest in EVs for fleet and niche applications.  The SCAQMD seeks to support projects to address the main concerns regarding cost, battery lifetime, travel range, charging station infrastructure and manufacturer commitment.  

There also remains high interest by the major automobile manufacturers for hybrid electric technologies in both light-duty and heavy-duty applications as well as off-road equipment.  In particular, diesel and gasoline fueled hybrid electric vehicles and specialty light-duty pure electric vehicles have entered the commercial market.  Such vehicles offer the benefits of higher fuel economy and range as well as lower emissions.  Hybrid electric technology is not limited to gasoline and diesel engines, and can be coupled with natural gas engines, microturbines, and fuel cells for further emission benefits.  Opportunities to develop and demonstrate technologies that could enable expedited widespread use of electric and hybrid electric vehicles in the Basin include the following:
demonstration of full performance and niche application battery electric vehicles;
demonstration of advanced energy storage technologies;
evaluation and demonstration of light and medium-duty plug-in hybrid electric vehicles;
demonstration of heavy-duty hybrid vehicles including hydraulic and series hybrid concepts; and
development and demonstration of hybrid and electric technologies for cargo handling equipment, e.g., linear inductive motors, magnetic levitation, and battery-powered container tugs.
Engine Technologies
The use of alternative fuels can provide significant reductions in NOx and PM emissions, especially in heavy-duty diesel engines for on-road, off-road, and marine applications.  Natural gas engines have shown significant promise, with the greatest benefit coming from heavy-duty diesel truck and bus replacement with new natural gas vehicles in urban areas.  

In order for alternative fuel heavy-duty engines to achieve commercial acceptance and market penetration, their performance, durability, and cost-effectiveness, in addition to emissions reduction, must be demonstrated to the end user.  Future projects will support the development, demonstration, and certification of alternative fuel engines to broaden their application and availability.  Specifically, these projects are expected to target the following:

continued development and demonstration of alternative fuel medium-duty and heavy-duty engines and vehicles;
demonstration of low- and zero-emission engines for cargo handling activities; and
development and demonstration of clean alternative fuel engines for non-road applications.
However, as the 2010 federal limit approaches, the focus by manufacturers has shifted from engine development to deployment in various applications as described in the Infrastructure and Deployment section.
Hydrogen Technologies and Infrastructure
Although hydrogen as a vehicle fuel remains the ultimate zero-tailpipe emissions, petroleum displacement, and greenhouse gas reduction strategy, technical hurdles have kept fuel cell vehicles from quickly advancing to commercial deployment.  The SCAQMD is dedicated to assisting the federal and state governments in commercializing fuel cell vehicles by supporting the required refueling infrastructure.  In particular, the production of hydrogen from renewable sources is of interest, either using photovoltaics and electrolyzer technologies or biomass feedstocks and reformation technologies, due to the potential for higher lifecycle efficiencies and lower greenhouse gas emissions compared to conventional fuels.  Such renewable energy projects would provide data to help understand and benchmark critical parameters for enabling these technologies. 
Furthermore, in order to realize nearer-term air quality benefits, the SCAQMD is actively investigating “bridging” technologies which can fill the gap until fuel cell vehicles become commercially viable.  Future projects are expected to include the following:

development and demonstration of hydrogen-CNG vehicles for medium- and heavy-duty vehicle applications as well as stationary power applications; and
continued development and demonstration of distributed hydrogen production and refueling stations, including energy stations with electricity and hydrogen co-production and higher pressure (10,000 psi) hydrogen dispensing.
Mobile Fuel Cell Technologies
As mentioned in the previous section, fuel cell vehicles are of high interest due to their zero-tailpipe emissions, petroleum independence, and reduced greenhouse gas emissions.  Considerable research, development, and demonstration efforts are already underway to address these issues by some of the largest automobile manufacturers and fuel suppliers.  Yet more work is needed to improve the performance and range of these vehicles, reduce costs, develop a viable fueling infrastructure, and obtain public acceptance for a new technology in everyday applications.  
The SCAQMD is actively working with the California Fuel Cell Partnership and the California Hydrogen Highway Network to further the commercialization of mobile fuel cells.  The 2009 Plan Update identifies key opportunities consistent with both organizations while clearly leading the way for the development and demonstration of mobile applications.  Future projects may include the following:
development and demonstration of cross-cutting fuel cell applications (e.g. plug-in hybrid fuel cell vehicles);
development and demonstration of fuel cells in off-road and marine applications; and
demonstration of fuel cell vehicles in controlled fleet applications in the Basin.
Stationary Clean Fuel Technologies

Although stationary source emissions are small compared to mobile sources, there are areas where cleaner technology can be applied to reduce NOx, VOC, and PM emissions.  For example, inspections suggest there is a large population of small combustion generators within the Basin that are operating outside their permit limits due to poor maintenance, deliberate tuning for different performance, operation outside equipment design, or changes in fuel quality.  Cleaner, more robust distributed generation technologies exist that could be applied to not only improve air quality, but enhance power quality and reduce electricity distribution congestion.  Projects conducted under this category may include:
development and demonstration of low-emission stationary technologies (e.g., low NOx burners, fuel cells, or microturbines); and
evaluation, development, and demonstration of advanced control technologies for miscellaneous stationary sources.
Target Project Allocations

Figure 1 below presents the potential allocation of available funding, based on SCAQMD projected program costs of more than $16.5 million for all potential projects.  The expected actual project expenditures for 2009 will be much less than the total SCAQMD projected program cost since not all projects will materialize.  The target allocations are based on balancing technology priorities, technical challenges and opportunities discussed previously, and near-term versus long-term benefits with the constraints on available SCAQMD funding.  Specific contract awards throughout 2009 will be based on this proposed allocation, the quality of proposals received, and evaluation of projects against standardized criteria, and ultimately SCAQMD Governing Board approval.
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Figure 1: Projected Cost Distribution for Potential SCAQMD Projects
2009 & Beyond ($16.5M)

Program Plan Update
This section presents the Clean Fuels Program Plan Update for 2009. The proposed projects are organized by program areas and described in further detail, consistent with the SCAQMD budget, priorities, and the best available information.  Although not required, this Plan also includes proposed projects that may be funded by revenue sources other than the Clean Fuels Program, specifically related to VOC and incentive projects.

Each of the proposed projects described in this plan, once fully developed, will be presented to the SCAQMD Governing Board for approval prior to contract initiation.  This development reflects the maturity of the proposed technology, identification of contractors to perform the projects, host site participation, securing sufficient cost-sharing to complete the project, and other necessary factors.  Recommendations to the Governing Board will include descriptions of the technology to be demonstrated and in what application, the proposed scope of work of the project, and the capabilities of the selected contractor and project team, in addition to the expected costs and expected benefits of the projects as required by H&SC 40448.5.1.(a)(1).  Based on communications with all of the organizations specified in H&SC 40448.5.1.(a)(2) and review of their programs, the projects proposed in this plan do not appear to duplicate any past or present projects.

The remainder of this section contains the following information for each of the potential projects summarized in Table 1.
Proposed Project:  A descriptive title and a designation for future reference.

Expected SCAQMD Cost:  The estimated proposed SCAQMD cost share as required by H&SC 40448.5.1.(a)(1).

Expected Total Cost:  The estimated total project cost including the SCAQMD cost share and the cost share of outside organizations expected to be required to complete the proposed project.  This is an indication of how much SCAQMD public funds are leveraged through its cooperative efforts.

Description of Technology and Application:  A brief summary of the proposed technology to be developed and demonstrated, including the expected vehicles, equipment, fuels, or processes that could benefit.

Potential Air Quality Benefits:  A brief discussion of the expected benefits of the proposed project, including the expected contribution towards meeting the goals of the AQMP, as required by H&SC 40448.5.1.(a)(1).  In general, the most important benefits of any technology research, development, and demonstration program are not necessarily realized in the near term.  Demonstration projects are generally intended to be proof-of-concept for an advanced technology in a real-world application.  While emission benefits, for example, will be achieved from the demonstration, the true benefits will be seen over a longer term, as a successfully demonstrated technology is eventually commercialized and implemented on a wide scale.

Table 1: Summary of Potential Projects 
	Proposed Project
	Expected SCAQMD Cost $
	Expected
Total Cost $


Infrastructure and Deployment
	Deploy Natural Gas Vehicles in Various Applications
	500,000
	5,000,000

	Natural Gas Infrastructure
	1,000,000
	1,000,000

	Develop and Demonstrate Advanced Natural Gas Systems for Refueling Stations
	175,000
	4,000,000

	Demonstrate Manufacturing and Distribution Technologies including Renewables
	500,000
	7,000,000

	Subtotal
	$2,175,000

 SUM(b1:b4) 
	$17,000,000


Fuels/Emission Studies
	Conduct Emissions Studies on Biofuels
	500,000
	1,300,000

	Identify and Demonstrate In-Use Fleet Emissions Reductions
	500,000
	2,000,000

	Perform Study of Comparative Emissions of Alternative Fuel and Conventional Fuel Engines
	250,000
	1,000,000

	Subtotal
	$1,250,000
	$4,300,000


Emission Control Technologies
	Develop and Demonstrate Advanced Aftertreatment Technologies
	2,000,000
	5,200,000

	Demonstrate On-Road Technologies in Off-Road and Retrofit Applications
	437,500
	1,000,000

	Subtotal
	$2,437,500
	$6,200,000


Electric/Hybrid Technologies

	Demonstrate Light-Duty Plug-In Hybrid Electric Vehicles
	1,500,000
	5,000,000

	Develop and Demonstrate Medium- and Heavy-Duty Hybrid Vehicles and Systems
	1,000,000
	5,000,000

	Demonstrate Alternative Energy Storage
	250,000
	2,600,000

	Transfer and Demonstrate Hybrid and Electric Technologies to Conventional Applications
	150,000
	500,000

	Develop and Demonstrate Electric Container Transport Technologies
	500,000
	5,000,000

	Subtotal
	$3,400,000
	$18,100,000


Engine Technologies
	Develop and Demonstrate Advanced Alternative Fuel Medium- and Heavy-Duty Engines and Vehicles
	250,000
	4,000,000

	Develop and Demonstrate Alternative Fuel and Clean Conventional Fueled Light-Duty Vehicles
	750,000
	5,000,000

	Develop and Demonstrate Clean Container Transport Technologies
	1,500,000
	5,000,000

	Subtotal
	$2,500,000
	$14,000,000



Table 1: Summary of Potential Projects (Cont’d)
	Proposed Project
	Expected SCAQMD Cost $
	Expected
Total Cost $


Hydrogen Technologies and Infrastructure

	Develop and Demonstrate Hydrogen Vehicles
	250,000
	2,000,000

	Develop and Demonstrate Distributed Hydrogen Production and Fueling Stations 
	1,500,000
	9,000,000

	Subtotal
	$1,750,000
	$11,000,000


Mobile Fuel Cell Technologies
	Develop and Demonstrate Fuel Cells in Vehicle Applications
	350,000
	3,500,000

	Subtotal
	$350,000
	$3,500,000


Health Impacts Studies
	Evaluate Ultrafine Particle Health Effects
	312,500
	3,000,000

	Conduct Monitoring to Assess Environmental Impacts
	250,000
	1,000,000

	Assess Sources and Health Impact of Particulate Matter
	250,000
	300,000

	Subtotal
	$812,500
	$4,300,000


Stationary Clean Fuel Technologies
	Develop and Demonstrate Low-Cost Emission Monitoring Systems
	250,000
	500,000

	Develop and Demonstrate Clean Stationary Technologies
	250,000
	750,000

	Develop and Demonstrate Renewable-Based Energy Generation Alternatives
	475,000
	1,000,000

	Subtotal
	$975,000
	$2,250,000


Outreach and Technology Transfer

	Assessment and Technical Support of Advanced Technologies and Information Dissemination
	400,000
	800,000

	Support for Implementation of Various Clean Fuels Vehicle Incentive Programs
	400,000
	400,000

	Subtotal
	$800,000
	$1,200,000

	TOTALS FOR POTENTIAL PROJECTS
	$16,450,000
	$81,850,000


Infrastructure and Deployment
Proposed Project:
Deploy Natural Gas Vehicles in Various Applications
Expected SCAQMD Cost:

$500,000
Expected Total Cost:

$5,000,000

Description of Technology and Application: 

Natural gas vehicles have been very successful in reducing emissions in the South Coast Air Basin due to the deployment of fleets and heavy-duty vehicles utilizing this clean fuel.  In order to maintain the throughput, utility, and commercial potential of the natural gas infrastructure and the corresponding clean air benefits, deploying additional models of NGVs in existing applications are needed.  This technology category seeks to support the implementation of early-commercial vehicles in a wide variety of applications, such as taxis, law enforcement vehicles, shuttle buses, delivery vans, transit buses, waste haulers, class 8 tractors, and off-road equipment such as construction vehicles and yard hostlers.
Potential Air Quality Benefits: 

Natural gas vehicles have inherently lower engine criteria pollutant emissions than conventional vehicles, especially in the heavy-duty applications where older diesel engines are being replaced.  Incentivizing these vehicles in city fleets, goods movement applications, and transit bus routes help to reduce the local emissions and exposure to nearby residents.  Natural gas vehicles also can have lower greenhouse gas emissions and increase energy diversity depending on the feedstock and vehicle class.  Deployment of additional NGVs is in agreement with the SCAQMD AQMP as well as the state’s Alternative Fuels Plan as part of AB1007 (Pavley).
Proposed Project:
Natural Gas Infrastructure
Expected SCAQMD Cost:
$1,000,000
Expected Total Cost:

$1,000,000

Description of Technology and Application:

As natural gas fueling equipment begins to age or has been placed in demanding usage, components begin to age and deteriorate. This program offers an incentive to facilities to replace worn-out equipment or to upgrade existing fueling and/or garage and maintenance equipment to offer increased fueling capacity to the public and school districts.

Potential Air Quality Benefits:

While having no direct impact on air emission reductions, new CNG stations will help facilitate the introduction of low-emission, NGVs initially in private and public fleets in the area.  Such increased penetration of NGVs will provide direct emissions reductions of NOx, VOC, CO, PM, and air toxic compounds throughout the Basin.

Proposed Project:
Develop and Demonstrate Advanced Natural Gas Systems for Refueling Stations
Expected SCAQMD Cost:

$175,000
Expected Total Cost:

$4,000,000

Description of Technology and Application:

This program would support the development, demonstration and implementation of natural gas fueling station technologies to reduce private investment costs, increase the overall number of such fueling stations in strategic locations throughout the Basin, reduce the cost of natural gas equipment, standardize fueling station design and construction, and provide outreach in two key market segments.

Small Refueling Stations.  Small private and public fleets are currently constrained in their NGV refueling choices, and do not possess in-house expertise or financial resources to design or install a fueling station. They are also unaware of governing codes or standards affecting such an installation. Providing outreach and financial incentives and reducing the cost and improving the safety, reliability and performance life of fueling station equipment could significantly increase the penetration of natural gas fueling stations. 
Large Fast-Fill NGV Refueling Stations.  Conventional gasoline refueling stations typically refuel between 100 to 300 vehicles per day.  The perceived high costs of a fast-fill NGV refueling station that could refuel a similar number of vehicles has significantly curtailed the growth of a NGV refueling infrastructure.  The project is intended to provide outreach and financial incentives, advance the technology of compressors, gas-dryers, dispensers, fuel meters, and other major subsystems of a NGV fueling station system.  The proposed improvements are expected to improve the performance and lower the capital cost and operating costs of fast-fill NGV refueling stations.

Potential Air Quality Benefits:

The AQMP identifies the use of alternative clean fuels in mobile sources as a key attainment strategy.  NGVs have significantly lower emissions than gasoline vehicles and represent the cleanest internal combustion engine powered vehicles available today.

The project would significantly reduce the installation and operating costs of NGV refueling stations, besides improving the refueling time.  This would lead to the expansion of the NGV fueling infrastructure and greater consumer acceptance, which in turn should support expedited commercial implementation of NGVs.  The increased exposure and fleet and consumer acceptance of NGVs would lead to significant and direct reductions in NOx, VOC, CO, PM, and toxic compound emissions from mobile sources.

Proposed Project:
Demonstrate Manufacturing and Distribution Technologies including Renewables
Expected SCAQMD Cost:

$500,000
Expected Total Cost:

$7,000,000

Description of Technology and Application: 

Lack of statewide LNG production results in increased fuel costs and supply constraints.  The cost of transporting LNG from production facilities out-of-state increases the fuel cost anywhere from 15 to 20 cents per gallon of LNG and subjects users to the reliability of a single supply source.  High capital costs prevent construction of closer, large scale liquefaction facilities.  Small-scale, distributed LNG liquefaction systems may provide 25 percent lower capital costs than conventional technology per gallon of LNG produced.  Because these smaller plants can be sited near fleet customers, costs for transporting the LNG to end users are much lower than those for remote larger plants.  Beyond these cost reductions, the smaller plants offer key benefits of much smaller initial capital investment and wider network of supply than the larger plant model.  Renewable feed stocks including landfill gas, green waste and waste gases can be processed to yield LNG or CNG.
Industry and government agree that LNG promises to capture a significant share of the heavy-duty vehicle and engine market.  LNG is preferred for long distance trucking as it provides twice the energy per unit volume as CNG.  This translates to longer driving ranges and lower-weight vehicle fuel storage.  

The main objectives of this project are to investigate, develop, and demonstrate:
commercially viable methods for converting renewable feed stocks into CNG or LNG;

economic small-scale natural gas liquefaction technologies;
utilization of various gaseous feed stocks locally available;
commercialize incentives for fleets to site, install, and use LNG and L/CNG refueling facilities; and

strategic placement of LNG storage capacity sufficient to provide supply to users in the event of a production outage.
Potential Air Quality Benefits: 

The SCAQMD relies on the significant penetration of zero- and low-emission vehicles in the South Coast Basin to attain federal clean air standards by 2015  This project would help develop a number of small-scale liquefaction technologies that can reduce LNG costs to be competitive with diesel fuel.  Such advances are expected to lead to greater infrastructure development.  This would make LNG fueled heavy-duty vehicles more available to the commercial market leading to direct reductions in NOx, PM, and toxic compound emissions.

Fuels/Emission Studies

Proposed Project:
Conduct Emissions Studies on Biofuels
Expected SCAQMD Cost:

$500,000
Expected Total Cost:

$1,300,000

Description of Technology and Application:

Biofuels are one potentially important strategy to reduce petroleum dependence, air pollution and greenhouse gases. Biofuels are in fact receiving increased attention due to national support of and state activities resulting from AB 32, AB 1007, and the Low-Carbon Fuel Standard. These efforts are necessary to address the promulgation and deployment of low greenhouse gas emitting fuels and technologies if the state hopes to meet the 2020 target to reduce GHG emissions to 1990 levels as required by AB 32.  However, to ensure that such fuels and technologies have low criteria pollutant emissions, specifically NOx and PM, the emissions from lower carbon fuels, such as blends of biodiesel and ethanol, must be further analyzed.
In various diesel engine studies, replacement of petroleum diesel fuel with biodiesel fuel has demonstrated reduced PM, CO, and air toxics emissions.  Biodiesel is also promoted to reduce greenhouse gas emissions because it can be made from renewable feedstocks, such as soy and canola.  Biodiesel can be formulated at varying percentages by blending with petroleum diesel fuel and is commonly used at 20 percent or B20 to avoid congealing at cold temperatures and possible engine seal and gasket damage which can occur with 100% biodiesel (B100).  Biodiesel and biodiesel blends, however, have demonstrated a tendency to increase NOx emissions, which exacerbates the ozone and PM2.5 challenges faced in the Basin. 

Ethanol is another biofuel that is gaining increased national media and state regulatory attention.  The amount of ethanol in gasoline is currently 5.7% or E6 to replace the banned MTBE as an oxygenate to reduce CO emissions. There are efforts to further increase the ethanol content to 10% or E10 and higher as a means to increase the amount of renewable fuels in the state. Contemporary light-duty vehicles, however, are not equipped to manage increased levels of ethanol and could result in higher criteria pollutant emissions.  As such, an investigation into the tailpipe emissions for commercial gasoline (E6), the certification fuel which is still based on MTBE gasoline, and higher ethanol blends (e.g., E10) is warranted.
In December 2007, the Governing Board approved two projects involving emission studies on biofuels.  The first project will evaluate the emissions from using biodiesel derived from current and future feedstocks common to California at different blend levels (B5, B20, B50, and B100).  This study will include a wide range of pollutants including criteria, toxics, greenhouse gases, and non-regulated pollutants.  The study will evaluate test engines and vehicles that are common to California and test cycles that represent a range of driving conditions.  The study will also evaluate the NOx impact and investigate possible NOx mitigation strategies, which may include fuel reformulation, additives and/or minor injection timing changes.  The second project will evaluate the emissions from using five different ethanol-gasoline blends in light-duty vehicles. The results of these two projects may provide direction for the next step as well as identify areas that may need to be addressed in future projects.
Potential Air Quality Benefits:

If biodiesel and biodiesel blends can be demonstrated to reduce air pollutant emissions with the ability to mitigate any NOx impact, this technology will become a viable strategy to assist in meeting air pollutant standards as well as the goals of AB 32 and the Low-Carbon Fuel Standard.  The use of biodiesel is an important effort for a sustainable energy future.  Emission studies are critical to understanding the emission benefits and any tradeoffs (NOx impact) that may result from using this alternative fuel.  With reliable information on the emissions from using biodiesel and biodiesel blends, the AQMD can take actions to ensure the use of biodiesel will obtain air pollutant reductions without creating additional NOx emissions that may exacerbate the basin’s ozone problem.  

Proposed Project:
Identify and Demonstrate In-Use Fleet Emissions Reductions
Expected SCAQMD Cost:

$500,000

Expected Total Cost:

$2,000,000

Description of Technology and Application:

New technologies, such as alternative fueled heavy-duty engines, are extremely effective at reducing emissions because they are designed to meet the most stringent emissions standards while maintaining vehicle performance.  Unfortunately, the in-use fleet--particularly heavy-duty engines in trucks, buses, construction equipment, locomotives, marine vessels, and cargo handling equipment--have fairly long working lifetimes (up to 20 years due to remanufacturing in some cases).  Even light-duty vehicles routinely have lifetimes exceeding 200,000 miles and 10 years.  And it is the in-use fleet, especially the oldest vehicles, which are responsible for the majority of emissions.

This project category is to investigate near-term emissions control technologies which can be economically applied to reduce emissions from the in-use fleet.  The first part of the project is to identify and conduct proof-of-concept demonstrations of feasible candidate technologies, such as:
remote sensing for heavy-duty vehicles;
annual testing for high mileage vehicles (>100,000 miles);
replace or upgrade emissions control systems at 100,000 mile intervals;
on-board diagnostics with remote notification;
low-cost test equipment for monitoring and identifying high emitters;
test cycle development for different class vehicles (e.g. four wheel drive SUVs); and
electrical auxiliary power unit replacements.
The second phase of the project is to validate the technology or strategy on a larger demonstration project over a longer period of time.

Potential Air Quality Benefits:

Many of the technologies identified can be applied to light-duty and heavy-duty vehicles to identify and subsequently remedy high-emitting vehicles in the current fleet inventory.  Estimates suggest that 5 percent of existing fleets account for up to 80 percent of the emissions.  Identification of higher emitting vehicles would assist with demand-side strategies, where higher emitting vehicles have correspondingly higher registration charges, which is included in Chapter 4 of the 2007 AQMP as a potential control strategy.

Proposed Project:
Perform Study of Comparative Emissions of Alternative Fuel and Conventional Fuel Engines

Expected SCAQMD Cost:

$250,000

Expected Total Cost:

$1,000,000

Description of Technology and Application: 

Various makes and models of heavy-duty engines using alternative fuels have been developed and deployed in the Basin.  The certification procedure requires laboratory tests on the engine emissions performance as well as those of conventional heavy-duty diesel engines.  It is important to assess the emissions performance of these engines in actual operation to determine if the engines are operating properly and the expected benefits of alternative fuels are being realized, including potential toxic emissions.

The objective of this project is to assess the on-road emission performance of heavy-duty engines using alternative fuels, including natural gas, dual fuel, and emerging liquid fuels such as Fischer-Tropsch liquids.  The testing of equivalent heavy-duty engines using baseline fuels is needed to assess the relative emission performance.  Diagnostic procedures will also be performed to help identify any mal-performing system.
Another emerging area of interest is the emissions from biofuels, especially low level blends of ethanol and high level blends of biodiesel.  Low level blends of ethanol (E10) may have increased permeation and evaporative emissions from light duty vehicles.  Also, a mixture of ethanol concentrations, e.g., between E10 and E85, has unknown tailpipe emissions, so a study to understand these effects is desired.  Although there have been extensive studies conducted to quantify tailpipe emissions from biodiesel blends, an in-use emissions study would be useful to quantify the actual performance on a case-by-case basis.
Potential Air Quality Benefits:

This proposed program supports several 2003 AQMP On-Road Mobile Sources Control Measures, including M4, “Heavy-Duty Diesel Vehicles; Early Introduction of Low-NOx Engines” and M5, “Heavy-Duty Diesel Vehicles; Additional NOx Reductions in California.”
  Certification of low-emission vehicles and engines, and their integration into the Basin’s transportation sector, is a high priority under the AQMP and the SIP.  In addition, the identification of diesel exhaust particulate as a toxic air contaminant by CARB and the determination that diesel exhaust contributes over 70 percent of the increased cancer risk due to air pollution in the Basin suggest an urgency to expedite the implementation of clean alternatives to diesel engines to protect public health.  

This program is intended to evaluate low-emission alternative fuel heavy-duty engine technology and compare such emissions to heavy-duty diesel emissions.  For example, the expected benefit of replacing one 4.0 g/bhp-hr heavy-duty diesel engine with a 2.0 g/bhp-hr natural gas engine in a vehicle that consumes 10,000 gallons of fuel per year is about 800 lb/yr.  This proposed project will also determine in-use emission performance and provide an indication of actual vs. certified performance.
Emission Control Technologies
Proposed Project:
Develop and Demonstrate Advanced Aftertreatment Technologies
Expected SCAQMD Cost:

$2,000,000

Expected Total Cost:

$5,200,000

Description of Technology and Application:

There are a number of aftertreatment technologies which have shown substantial emission reductions in diesel engines. These technologies include diesel particulate filters (DPFs), oxidation catalysts, selective catalytic reduction (SCR) systems, and NOx adsorbers.  This project category is to develop and demonstrate these aftertreatment technologies alone or in tandem with an alternative fuel to produce the lowest possible PM, ultrafine particles, nanoparticles, NOx, CO, carbonyl, and hydrocarbon emissions in retrofit and new applications.  
Possible projects include advancing the technologies for on-road retrofit applications such as heavy-duty line-haul diesel engines, street sweepers, waste haulers, and transit buses.  Applications for non-road may include construction equipment, yard hostlers, gantry cranes, locomotives, marine vessels, ground support equipment, and other similar industrial applications.  Potential fuels to be considered in tandem are low-sulfur diesel, emulsified diesel, biodiesel, gas-to-liquids, hydrogen, and natural gas.  This project category will also explore the performance, economic feasibility, viability (reliability, maintainability, and durability), and ease-of-use to ensure a pathway to commercialization. 

Potential Air Quality Benefits:

The transfer of mature emissions control technologies, such as DPFs and oxidation catalysts, to the non-road sector is a potentially low-risk endeavor that can have immediate emissions reductions.  Further development and demonstration of other technologies, such SCR and NOx adsorbers, could also have NOx reductions of up to 90%.  
Proposed Project:
Demonstrate On-Road Technologies in Off-Road and Retrofit Applications
Expected SCAQMD Cost:

$437,500
Expected Total Cost:

$1,000,000

Description of Technology and Application:

Heavy-duty on-road engines have demonstrated progress in meeting increasingly stringent Federal and state requirements. New heavy-duty engines have progressed from 2 g/bhp-hr NOx in 2004 to 0.2 g/bhp-hr NOx in 2007,
 which is an order of magnitude decrease in just three years. Off-road engines, however, have considerably higher emissions limits depending on the engine size. For example, Tier-3 standards, which took effect in 2006, require only 3 g/bhp-hr NOx. There are apparent opportunities to implement cleaner on-road technologies in off-road applications. There is also an opportunity to replace existing engines in both on-road and off-road applications with the cleanest available technology. Current regulations require a repower (engine exchange) to only meet the same emissions standards as the engine being retired. Unfortunately, this does not take advantage of recently developed clean technologies.

Exhaust gas cleanup strategies, such as SCR, electrostatic precipitators, baghouses, and scrubbers, have been used successfully for many years on stationary sources. The exhaust from the combustion source is routed to the cleaning technology, which typically requires a large footprint for implementation. This large footprint has made installation of such technologies on some mobile sources prohibitive. However, in cases where the mobile source is required to idle for long periods of time, it may be more effective to route the emissions from the mobile source to a stationary device to clean the exhaust stream. 

Projects in this category will include utilizing proven clean technologies in novel applications, such as:

· demonstrating certified LNG and CNG on-road engines in off-road applications including yard hostlers, switcher locomotives, gantry cranes, waste haulers, and construction equipment; 

· implementing lower emission engines in repower applications for both on-road and off-road applications; and

· application of stationary best available control technologies, such as SCR, scrubbers, baghouses, and electrostatic precipitators, to appropriate on- and off-road applications, such as idling locomotives, marine vessels at dock, and heavy-duty line-haul trucks at weigh stations. 

Potential Air Quality Benefits:

The transfer of mature emission control technologies, such as certified engines and SCR, to the non-road and retrofit sectors offers high potential for immediate emissions reductions. Further development and demonstration of these technologies will assist in the regulatory efforts which could require such technologies and retrofits. 
Electric/Hybrid Technologies

Proposed Project:
Demonstrate Light-Duty Plug-In Hybrid Electric Vehicles
Expected SCAQMD Cost:

$1,500,000
Expected Total Cost:

$5,000,000

Description of Technology and Application:

All of the major automobile manufacturers are currently developing and commercializing hybrid-electric vehicles, which now come in a variety of fuel economy and performance options.  These commercial hybrid electric vehicles integrate a small internal combustion engine, battery pack, and electric drive motors to improve fuel economy (e.g., Honda Insight) or performance (e.g., Lexus RX400h).

The SCAQMD has long supported the concept of using increased batteries to allow a portion of the driving cycle to occur in all electric mode for true zero emission miles.  This battery dominant strategy is accomplished by incorporating an advanced battery pack initially recharged from the household grid or EV chargers.  This “plug-in” hybrid electric vehicle strategy allows reduced emissions and improved fuel economy.  Unfortunately, no automobile manufacturer is openly pursuing this strategy.

This project category is to develop and demonstrate: (1) various HEV architectures; (2) anticipated costs for such architectures; (3) customer interest and preferences for each alternative; (4) prospective commercialization issues and strategies for various alternatives; and (5) integration of the technologies into prototype vehicles and fleets to demonstrate the viability and clean air benefits of these types of vehicles.

Innovative approaches to HEV systems are also under development that could improve performance, fuel efficiency, and reduce emissions relative to the first HEVs commercially introduced.  Innovations that may be considered for demonstration include: advancements in the auxiliary power unit, either ICE or other heat engine, especially using alternative fuels including natural gas and hydrogen; battery-dominant hybrid systems utilizing off-peak re-charging; and advanced battery technologies such as lithium-ion.  Both new designs and retrofittable technologies will be considered.

Potential Air Quality Benefits:

The 2007 AQMP identifies zero- or near zero-emitting vehicles as a key attainment strategy.  HEV technologies have the potential to achieve near-zero emissions but with the range of a conventional gasoline-fueled vehicle, a factor expected to enhance consumer acceptance.  This proposed project will evaluate various HEV systems and their performance and identify the most appropriate protocols with which to test real-world HEVs.  Given the variety of HEV systems under development, it is critical to determine the true emissions and performance of HEVs.  Demonstration of optimized prototypes would improve the viability of near-ZEV HEV technologies and enhance the deployment of near-ZEV technologies.
Expected benefits include the establishment of criteria for emissions evaluations, performance requirements, customer acceptability of the technology, etc.  This will help both regulatory agencies and original equipment manufacturers to expedite introduction of near-zero emitting vehicles in the South Coast Basin, which is a high priority of the AQMP.
Proposed Project:
Develop and Demonstrate Medium- and Heavy-Duty Hybrid Vehicles and Systems

Expected SCAQMD Cost:

$1,000,000
Expected Total Cost:

$5,000,000

Description of Technology and Application:

Hybrid technologies have gained momentum in the light-duty sector with commercial offerings by most all of the automobile manufacturers.  Unfortunately, the medium- and heavy-duty platforms are where most emissions reductions are required, especially for the in-use fleet due to low turnover.  This project category is to investigate the use of hybrid technologies to achieve similar performance as the conventional fueled counterparts while achieving both reduced emissions and improved fuel economy.

Platforms to be considered include utility trucks, delivery vans, shuttle buses, transit buses, waste haulers, construction equipment, cranes, and other off-road vehicles.  Innovations that may be considered for demonstration include: advancements in the auxiliary power unit, either ICE or other heat engine; battery-dominant hybrid systems (PHEV) utilizing off-peak re-charging; and hydraulic energy storage technologies where applicable.  Alternative fuels are preferred in these projects, e.g., natural gas, LPG, hydrogen, GTL, and hydrogen-natural gas blends, but conventional fuels such as gasoline, clean diesel, or even biodiesel may be considered if the emissions benefits can be demonstrated as equivalent or superior to alternative fuels.  Both new designs and retrofittable technologies will be considered.

Potential Air Quality Benefits:

The 2007 AQMP identifies zero- or near zero-emitting vehicles as a key attainment strategy.  Hybrid technologies have the potential to redirect previously wasted kinetic energy into useable vehicle power.  This proposed project category will evaluate various hybrid systems and fuel combinations to identify their performance and emissions benefits. Given the variety of hybrid systems under development, it is critical to determine the true emissions and performance of these prototypes, especially if both emissions and fuel economy advantages are achieved.

Expected benefits include the establishment of criteria for emissions evaluations, performance requirements, and customer acceptability of the technology.  This will help both regulatory agencies and original equipment manufacturers to expedite introduction of near-zero emitting vehicles in the South Coast Basin, which is a high priority of the AQMP.
Proposed Project:
Demonstrate Alternative Energy Storage
Expected SCAQMD Cost:

$250,000
Expected Total Cost:

$2,600,000

Description of Technology and Application:

The SCAQMD has been involved in the development and demonstration of energy storage systems for electric and hybrid-electric vehicles, mainly lead acid and nickel-cadmium battery packs.  Over the past few years, additional technology consisting of nickel sodium chloride and lithium-ion batteries has shown robust performance.  Other technology manufacturers have also developed energy storage devices including flywheels, hydraulic systems, and ultracapacitors.  This project category is to apply these advanced storage technologies in vehicle platforms to identify best fit applications, demonstrate their viability (reliability, maintainability, and durability), gauge market preparedness, and provide a pathway to commercialization.
The long-term objective of this program is to decrease the fuel consumption without any changes in performance compared to conventional vehicles.  This program will support several projects for development and demonstration of different types of low-emission hybrid vehicles using advanced energy strategies and conventional or alternative fuels.  The overall net emissions and fuel consumption of these types of vehicles are expected to be much lower than traditional engine systems.  Both new and retrofit technologies will be considered.
Potential Air Quality Benefits:

Certification of low-emission vehicles and engines and their integration into the Basin’s transportation sector is a high priority under the 2007 AQMP.  This program is expected to develop hybrid technologies that could be implemented in medium- and heavy-duty trucks, buses, and other applications.  Benefits will include proof of concept for the new technologies, diversification of transportation fuels, and lower emissions of criteria, toxic pollutants and greenhouse gases.  

Proposed Project:
Transfer and Demonstrate Hybrid and Electric Technologies to Conventional Applications
Expected SCAQMD Cost:

$150,000

Expected Total Cost:

$500,000

Description of Technology and Application: 

Current battery electric technology may be applicable to a number of applications beyond conventional passenger cars.  For example, studies conducted by a number of different parties suggest that a high percentage of consumer/commuter driving patterns total no more than 25 miles a day.  From an air quality perspective, it may be particularly advantageous to identify and implement zero-emission vehicles in conditions where low mileage and heavy stop-and-go duty cycles are prevalent.

The objective of this program area is to identify and demonstrate applications that can best utilize zero- and near zero-emission technologies, such as neighborhood electric vehicles, electric scooters, passenger trams, and low-speed cargo tugs. Applications to be included in this program include, but are not limited to, station cars, shared cars, fixed route fleets, and other innovative applications, with potential linkages to transit through intelligent transportation systems.

The development of energy efficient systems reduces emissions associated with energy generation and is a criterion for projects funded under this category.

Potential Air Quality Benefits:

The 2007 AQMP identifies zero- and nearly zero-emitting ventures as a key attainment strategy.  This project would demonstrate the viability of zero-emission technologies in innovative applications.  Other benefits would include increased exposure and user acceptance of advanced technologies, direct emission reductions from in-basin demonstrations, and the potential for increased use, and resulting emission reductions of the demonstrated technologies through their expedited commercialization.
Proposed Project:
Develop and Demonstrate Electric Container Transport Technologies

Expected SCAQMD Cost:

$500,000
Expected Total Cost:

$5,000,000
Description of Technology and Application: 

Advanced transport systems can be used to transfer cargo containers from the ports to both local and “distant” intermodal facilities, thereby significantly reducing emissions from on-road trucks and locomotives and will also reduce traffic congestion in local transportation corridors.  Such systems use magnetic levitation (maglev), linear synchronous motors or linear induction motors on dedicated guideways.  Containers are transported relatively quietly and without direct emissions.  The footprints for such systems are similar to conventional rail systems but have reduced impact on adjacent property owners including noise and fugitive dust.  These systems can even be built above or adjacent to freeways or on the berm of or elevated above existing river flood control channels.  Container freight systems are not designed to carry any operators or passengers on the guideways.  Current container transport concepts have been developed by General Atomics with California State University, Long Beach (GA-CSULB) and the Texas Transportation Institute (TTI).  GA-CSULB has built a prototype system at GA’s San Diego facility using maglev.  This Electric Cargo Conveyor (ECCO) demonstration moves 20-foot containers.  The elevated ECCO system costs about $100M per mile and $1.50 per container-mile for operation.  TTI’s concept for its “Freight Shuttle System” (FSS) uses linear induction propulsion in combination with steel wheels on a flat steel running surface, similar to conventional rail.  The elevated FSS system costs about $20M per mile and $0.10 per mile in operating costs.  Both systems utilize a lightweight carriage in which the containers are carried.  Automatic cranes can be used to load and unload the containers.
Potential Air Quality Benefits:

On-road heavy-duty diesel truck travel is an integral part of operations at the ports moving cargo containers into the Basin and beyond.  The 2007 AQMP proposes to reduce emissions from this activity by modernizing the fleet and retrofitting NOx and PM emission controls on older trucks.  An alternative approach, especially for local drayage to the nearby intermodal facilities, is to use advanced container transport systems.  These use electric propulsion for the containers on fixed guideways and eliminate local diesel truck emissions.  The emission benefits have not yet been estimated because the fate of the displaced trucks has not been determined.
Engine Technologies
Proposed Project:
Develop and Demonstrate Advanced Alternative Fuel Heavy-Duty and Medium-Duty Engines and Vehicles

Expected SCAQMD Cost:

$250,000

Expected Total Cost:

$4,000,000

Description of Technology and Application:

The objective of this proposed program is to support development and certification of near commercial prototype low-emission heavy-duty alternative fuel engine technologies and demonstration of these technologies in on-road vehicles.  The NOx emissions target for this program area is 0.2 g/bhp-hr and PM emissions target is below 0.01 g/bhp-hr.  This program is expected to result in several projects, including: 

· demonstration of advanced engines in medium-duty and heavy-duty vehicles; 

· development of durable and reliable retrofit technologies to convert engines and vehicles from petroleum fuels to alternative fuels; and
· anticipated fuels for these projects include but are not limited to CNG, LNG, LPG, emulsified diesel, and GTL fuels.  The program proposes to expand field demonstration of these advanced technologies in various vehicle fleets operating with different classes of vehicles.

The use of alternative fuel in heavy-duty trucking applications has been demonstrated in certain local fleets within the Basin.  These vehicles typically require 200-300 horsepower engines.  Higher horsepower alternative fuel engines are beginning to be introduced.  However, vehicle range, lack of experience with alternative fuel engine technologies, and limited selection of appropriate alternative fuel engine products has made it difficult for more firms to consider significant use of alternative fuel vehicles.  For example, in recent years, several large trucking fleets have expressed interest in using alternative fuels.  However, at this time the choice of engines over 350 HP or more is limited.  Continued development of cleaner dedicated natural gas or other alternative fuel engines such as natural gas-hydrogen blends over 350 HP would increase availability to end-users and provide additional emission reductions.

Potential Air Quality Benefits:

This program is intended to expedite the commercialization of low-emission alternative fuel heavy-duty engine technology in California, both in the Basin and in intrastate operation.  The emission reduction benefit of replacing one 4.0 g/bhp-hr heavy-duty engine with a 0.2 g/bhp-hr engine in a vehicle that consumes 10,000 gallons of fuel per year is about 1400 lb/yr of NOx.  Clean alternative fuels, such as natural gas, or natural gas blends with hydrogen can also reduce heavy-duty engine particulate emissions by over 90 percent compared to current diesel technology.  This program is expected to lead to increased availability of low-emission alternative fuel heavy-duty engines.  Fleets can use the engines and vehicles emerging from this program to comply with SCAQMD fleet regulations.
 Proposed Project:
Develop and Demonstrate Alternative Fuel and Clean Conventional Fueled Light-Duty Vehicles
Expected SCAQMD Cost:

$750,000
Expected Total Cost:

$5,000,000

Description of Technology and Application: 

Although new conventional fueled vehicles are much cleaner than their predecessors, not all match the lowest emissions standards often achieved by alternative fuel vehicles.  This project would assist in the development, demonstration, and certification of both alternative-fueled and conventional-fueled vehicles to meet the strictest emissions requirements by the state, e.g., SULEV for light-duty vehicles.  The candidate fuels include CNG, LPG, ethanol, gas-to-liquid (GTL), bio-diesel, and ultra low-sulfur diesel.  The potential vehicle projects may include:

certification of CNG light-duty sedans and pickup trucks used in fleet services;
resolution of higher concentration ethanol (E-85) affect on vehicle fueling system (“permeation issue”);
certification of E85 vehicles to SULEV standards; and
assessment of “clean diesel” vehicles, including hybrids, and their ability to attain SULEV standards.
Other fuel and technology combinations may also be considered under this category.
Potential Air Quality Benefits: 

The 2007 AQMP identifies the use of alternative clean fuels in mobile sources as a key attainment strategy.  Pursuant to AQMP goals, the SCAQMD has in effect several fleet rules that require public and certain private fleets to purchase clean-burning alternative-fueled vehicles when adding or replacing vehicles to their vehicle fleets.  This program is expected to lead to increased availability of low-emission alternative-and conventional-fueled vehicles for fleets as well as consumer purchase.

Proposed Project:
Develop and Demonstrate Clean Container Transport Technologies
Expected SCAQMD Cost:

$1,500,000

Expected Total Cost:

$5,000,000

Description of Technology and Application: 

At the ports of San Pedro Bay, cargo containers are moved from the docks either by railroad train or by truck.  Generally speaking, railroad trains move containers long distances (greater than 500 miles) while trucks are used for shorter hauls (less than 400 miles).  Because of limited rail capacity at the dock, many containers are also moved individually by truck to railroad intermodal yards 4 to 20 miles away (drayage) where the containers are then loaded on to trains for their long-distance trips.  In order to reduce truck emissions and roadway congestion, various systems have been proposed to move containers over dedicated guideways using electrical propulsion.  However, such systems cost from $20M to $100M per mile to construct.  Two alternatives have been proposed: 1) short-haul shuttle trains using ultra-low-emission locomotives; 2) and drayage truck trains with multiple container trailers using ultra low-emission truck tractors.  Ultra low-emission technologies such as LNG, CNG, SCR, particulate filters including DPFs, diesel oxidation catalysts (DOCs), and hybrid drive trains are available for locomotives and truck tractors.

It is proposed that a short-haul shuttle train with ultra low-emission locomotives be demonstrated in the South Coast Air Basin. This will involve developing and demonstrating the above stated emission technologies on freight locomotives.  In addition, a system for building such trains will need to be developed for locally bound containers, likely at the railroad intermodal yards.  While the economics of a shuttle train will be less attractive than a long-haul train, the cost effectiveness for emission reductions will be competitive with other emission strategies when considering the reductions from displaced trucks and eliminated traffic congestion.

The second proposal is to develop and demonstrate “truck container trains” to minimize drayage emissions.  Such “trains” would use low-emission natural-gas truck tractors and travel at reduced speeds on either dedicated lanes on existing roadways, or on dedicated roadways.  In order for such a system to be viable, the natural-gas truck tractors would need to be reconfigured to handle the excessive load of multiple trailers as well as to minimize emissions.  Also, existing container trailer chassis would need to be revised in order to handle tandem trailers. (Three-trailer trucks are allowed on highways in certain states, and four-trailer trucks are used in Australia).  This project would develop the specifications for the natural-gas truck tractor, determine the optimum number of containers that could be trailored, determine a specification for the revised container trailer chassis and suggest regulatory and legislative changes that would be needed for operating such a system.  Following this design effort, a demonstration project would be expected.

Potential Air Quality Benefits: 

On-road heavy-duty diesel trucks are an integral part of operations at the ports by moving cargo containers into the Basin and beyond.  The 2007 AQMP proposes to reduce emissions from this activity by modernizing the fleet and retrofitting NOx and PM emission controls on older trucks.  An alternative approach is to use “advanced container transport systems” which cost from $20M to $100M per mile for about 5 miles.  The proposed short-haul shuttle train with ultra-low-emission locomotives will cost much less and eliminate one to two hundred truck trips per train from the ports and the associated traffic congestion.  Similarly, the truck container train will cost much less than the container transport system and have emission benefits greater than modernizing or retrofitting the fleet because fewer truck tractors will be needed.  Nonetheless, new truck tractors and revised container trailer chassis will need to be developed and purchased with a net cost probably more than modernizing the fleet.  However, the emission benefits will be greater and proportional to the number of containers included in the container train since one truck trip will be eliminated for each extra container.

Hydrogen Technologies and Infrastructure

Proposed Project:
Develop and Demonstrate Hydrogen Vehicles
Expected SCAQMD Cost:

$250,000
Expected Total Cost:

$2,000,000

Description of Technology and Application: 

The SCAQMD has been involved in the development and demonstration of light-duty and heavy-duty vehicles operating on hydrogen as their primary fuel including a full-size transit bus.  Hydrogen burning ICE vehicles provide a transition platform to advance hydrogen refueling technologies, gain valuable experience with hydrogen as a vehicle fuel, and promote cleaner fuels to the public. The proposed project category is to continue developing and demonstrating additional platforms, including light-duty vehicles, which can be utilized in city fleets, and medium-duty shuttles, which can be operated in city and airport fleets.

Potential Air Quality Benefits: 

Certification of low-emission vehicles and engines and their integration into the Basin’s transportation sector are a high priority under the 2007 AQMP.  This program is expected to develop hybrid technologies that could be implemented in medium- and heavy-duty trucks, buses, and other applications.  Benefits will include proof of concept for the new technologies, diversification of transportation fuels, and lower emissions of criteria and toxic pollutants.  

Proposed Project:  Develop and Demonstrate Distributed Hydrogen Production and Fueling Stations
Expected SCAQMD Cost:

$1,500,000
Expected Total Cost:

$9,000,000

Description of Technology and Application:

Alternative fuels, such as hydrogen, and the use of advanced technologies, such as fuel cell vehicles, may be necessary to meet future clean air standards.  A key element in the widespread acceptance and resulting increased use of alternative fuel vehicles is the development of an infrastructure to support the refueling of vehicles, cost-effective production and distribution, and clean utilization of these new fuels.

A major challenge to the entry and acceptance of direct-hydrogen fuel cell vehicles is the limited number of hydrogen refueling sites.  This program would support the development and demonstration of hydrogen refueling technologies.  Proposed projects would address:

Fleet and Commercial Refueling Stations:  Further expansion of the hydrogen fueling network based on retail models, providing renewable generation, other strategic refueling locations, and increased dispensing pressure of 10,000 psi, and compatibility with existing CNG stations may be considered.
Energy Stations:  Multiple-use energy stations that can produce hydrogen for fuel cell vehicles or for stationary power generation are considered an enabling technology with the potential for costs competitive with large-scale reforming.  System efficiency, emissions, hydrogen throughput, hydrogen purity, and system economics will be monitored to determine the viability of this strategy for hydrogen fueling infrastructure deployment and as a means to produce power and hydrogen from renewable feedstocks (biomass, digester gas, etc.).
Home Refueling Appliances: Home refueling/recharging is an attractive advancement for alternative clean fuels due to the limited conventional refueling infrastructure.  Similar to the natural gas home refueling appliance currently commercially available, this project would evaluate a hydrogen home refueler for cost, compactness, performance, durability, emission characteristics, ease of assembly and disassembly, maintenance, and operations.  Other issues such as building permits, building code compliance, and UL ratings for safety would also be evaluated.

Potential Air Quality Benefits:

The 2007 AQMP identifies the use of alternative clean fuels in mobile sources as a key attainment strategy.  Pursuant to AQMP goals, the SCAQMD has in effect several fleet rules that require public and certain private fleets to purchase clean-burning alternative-fueled vehicles when adding or replacing vehicles to their vehicle fleets. Fuel cell vehicles constitute the cleanest alternative-fuel vehicles today.  Since hydrogen is a key fuel for fuel cell vehicles, this program would address some of the barriers faced by hydrogen as a fuel and thus assist in accelerating its acceptance and ultimate commercialization. In addition to supporting the immediate deployment of the demonstration fleet, expanding the hydrogen fuel infrastructure should contribute to the market acceptance of fuel cell technologies in the long run, leading to substantial reductions in NOx, VOC, CO, PM, and toxic compound emissions from vehicles.

Mobile Fuel Cell Technologies
Proposed Project:
Develop and Demonstrate Fuel Cells in Vehicle Applications
Expected SCAQMD Cost:

  $350,000
Expected Total Cost:

$3,500,000
Description of Technology and Application:  

This proposed project would support the demonstration of promising fuel cell technologies for applications using direct hydrogen in proton exchange membrane (PEM) fuel cell technologies.  Battery fuel cell hybrids are another potential technology being mentioned by battery experts as a way of reducing costs and enhancing performance of fuel cell vehicles.

With the implementation of the California Hydrogen Highway Network, supplemented by the existing and planned hydrogen refueling stations in the Southern California area, pre-production vehicles are planned for demonstration in controlled fleets, such as local cities, transit authorities, and airports.  Some of these pre-production vehicles include light-duty trucks as well as small to full size transit and shuttle buses.  Fleets are useful demonstration sites because economies of scale exist in central refueling, in training skilled personnel to operate and maintain the vehicles, in the ability to monitor and collect data on vehicle performance, and for manufacturer technical and customer support.  These vehicles could include hybrid-electric vehicles powered by fuel cells and equipped with batteries capable of being charged from the grid and even supplying power to the grid.  This category may include projects in the following applications:

	On-Road:

· Light-Duty Vehicles

· Transit Buses

· Shuttle Buses

· Medium-Duty Trucks (Utility or Other)
	Non-Road:
· Vehicle Auxiliary Power Units

· Construction Equipment

· Lawn and Garden Equipment

· Cargo Handling Equipment


Potential Air Quality Benefits:

The 2007 AQMP identifies the need to implement zero-emission vehicles.  SCAQMD adopted fleet regulations require public and some private fleets within the Basin to acquire alternatively fueled vehicles when making new purchases.  In the future, such vehicles could be powered by zero-emission fuel cells operating on hydrogen fuel.  The proposed projects have the potential to accelerate the commercial viability of fuel cell vehicles.  Expected immediate benefits include the establishment of zero- and near zero-emission proof-of-concept vehicles in numerous applications.  Over the longer term, the proposed projects could help foster widescale implementation of zero-emission fuel cell vehicles in the Basin.  The proposed projects could also lead to significant fuel economy improvements, manufacturing innovations and the creation of high-tech jobs in Southern California, besides realizing the air quality benefits projected in the AQMP.

Health Impacts Studies
Proposed Project:
Evaluate Ultrafine Particle Health Effects

Expected SCAQMD Cost:

$300,000
Expected Total Cost:

$3,000,000

Description of Technology and Application: 

Reducing diesel exhaust from vehicles has become a high priority in the South Coast Air Basin since CARB identified the particulate phase of diesel exhaust as a surrogate for all of the toxic air contaminant emitted from diesel exhaust. Additionally, recent health studies indicate that the ultrafine portion of particulate matter may be more toxic than other fractions. Several technologies have been introduced and are under development to reduce diesel emissions.  These include among others low-sulfur diesel fuel, particulate matter traps, and heavy-duty engines operating on alternative fuel such as CNG and LNG.  To have a better understanding of changes in ultrafine particulate emissions from the application of these technologies and the health effects of these emissions, an evaluation and comparison of ultrafine particulate matter and the potential impacts on community exposures are necessary.

In this program, engine or chassis dynamometer testing will be conducted on heavy-duty vehicles to measure, evaluate, and compare ultrafine particulate matter, PAH, and other relevant toxic emissions from different types of fuels such as CNG, low-sulfur diesel, etc.  These tests may also include comparisons with the application of particulate matter retrofit traps.  This program needs to be closely coordinated with the development of new aftertreatment technologies for alternative fuels and new engines. Additionally, epidemiologic and toxicological studies will be conducted as well as measurements of ambient levels to better understand the health effects and potential community exposures from ultrafine particles.
Potential Air Quality Benefits:

The 2007 AQMP relies on the significant penetration of low-emission vehicles in the South Coast Basin to attain federal clean air standards by 2010
.  Reduction of particulate emissions from the use of diesel fuel is a major priority in achieving these standards.  This project would help to better understand the nature and amount of ultrafine particulates generated by different types of fuels and advanced control technologies as well as provide information on potential health effects of ultrafine particles.  Such an understanding is important to assess the emission reduction potentials and health benefits of these technologies. In turn, this will have a direct effect on the policy and regulatory actions for commercial implementation of alternative fuel vehicles in the Basin.

Proposed Project:
Conduct Monitoring to Assess Environmental Impacts
Expected SCAQMD Cost:

$250,000
Expected Total Cost:

$1,000,000

Description of Technology and Application:

Facilities, buildings, structures, or highways which attract mobile sources of pollution are considered “indirect” sources. Ambient air monitoring near sources such as ports, airports, rail yards, distribution centers, and freeways is important to identify the emissions exposure to the surrounding communities and provide the data to then conduct the health impacts due to these sources.  The SCAQMD is currently monitoring particulate air quality at several Long Beach sites, Wilmington, and Carson.  This project category would identify other areas of interest to conduct ambient air monitoring, conduct the emissions monitoring, analyze the data, and assess the health impacts from the sources.  The projects would need to be at least one year in duration in order to properly assess the air quality impacts in the area. 

Potential Air Quality Benefits:

The proposed project will assist in the evaluation of adverse public health impacts associated with indirect sources.  The information will be useful in (a) determining whether indirect sources have a relatively higher impact on residents living in close proximity; and (b) providing guidance to develop some area-specific control strategies in the future should it be necessary.

Proposed Project:
Assess Sources and Health Impacts of Particulate Matter
Expected SCAQMD Cost:

$250,000
Expected Total Cost:

$300,000

Description of Technology and Application:

Previous studies of ambient levels of toxic air contaminants, such as the MATES series of studies, have found that diesel exhaust is the major contributor to health risk from air toxics.  Analyses of diesel particulate matter in ambient samples have been based on measurements of elemental carbon.  While the bulk of particulate elemental carbon in the South Coast Air Basin is thought to be from combustion of diesel fuels, it is not a unique tracer for diesel exhaust.

The MATES III study collected particulate samples at ten locations in the South Coast Air Basin
.  Analysis of particulate bound organic compounds was utilized as tracers to estimate levels of ambient diesel particulate matter as well as estimate levels of particulate matter from other major sources.  Other major sources that were taken into consideration include automobile exhaust, meat charbroiling, road dust, wood smoke and fuel oil combustion.  Analyzing for organic compounds and metals in conjunction with elemental carbon upon collected particulate samples was used to determine contributing sources.  

The measurement of organic compounds as tracers from specific sources is a technique that has been used in numerous source apportionment studies and published within the scientific literature.  The resulting data on levels of tracers can be evaluated using Chemical Mass Balance Models and other source apportionment techniques, such as Positive Matrix Factorization, to estimate source contributions to particulate matter.  The resulting estimates of ambient diesel particulate matter can then be used to assess potential health risks.

Additionally, other related studies may be conducted, such as toxicity assessment based on age, source (heavy-duty, light-duty engines), and composition (semi-volatile or non-volatile fractions) to better understand the health effects and potential community exposures.
Potential Air Quality Benefits:

Results of this work will provide a more robust, scientifically sound estimate of ambient levels of diesel particulate matter as well as levels of particulate matter from other significant combustion sources.  This will allow a better estimation of potential exposures to and health effects from toxic air contaminants from diesel exhaust in the South Coast Air Basin.  This information in turn can be used to determine the health benefits of promoting clean fuel technologies.
Stationary Clean Fuel Technologies
Proposed Project:
Develop and Demonstrate Low-Cost Emission Monitoring Systems

Expected SCAQMD Cost:

$250,000

Expected Total Cost:

$500,000

Description of Technology and Application: 

Currently, the inability of air/fuel ratio control (AFRC) systems to keep rich-burn engines in compliance contributes significantly to air pollution in the basin. Low-cost emission monitoring systems are needed for small-to-intermediate size combustion devices, including stationary engines, boilers, heaters, furnaces and ovens that are not large enough to justify a continuous emission monitoring system (CEMS). This class of combustion device is often permitted on the basis of a single demonstration or periodic demonstrations of NOx and CO emissions meeting SCAQMD rule requirements or a RECLAIM concentration limit. However, SCAQMD unannounced tests on engines and boilers, have found that in many cases NOx and/or CO levels have increased significantly above levels that have been initially or periodically demonstrated due to equipment malfunction and/or inadequate operator attention.  It is suspected that the same may be true of heaters, furnaces and ovens. 
Demonstrations of newer technologies in recent years could result in a commercially viable alternative to CEMs that is both reliable and feasible in terms of lower costs. For example, manufacturers of flue gas analyzers have, in recent years, developed low-cost multi-gas analyzers suitable for portable or stack-mounted use. Some preliminary testing of a new type of AFRC, which uses a different type of O2 sensor known as a wide-band O2 sensor, is another alternative that can be analyzed. A more technical approach might to deploy technology utilizing the O2 signature of a post-catalyst O2 sensor and additional control concepts being developed by manufacturers. Since an underlying problem has been that engine, catalyst, and AFRC manufacturers have developed systems independently, a system being co-developed to perform continuous diagnostics to assist operators in keeping rich-burn engines in compliance is possibly another alternative for demonstration.
Potential Air Quality Benefits: 

The 2007 AQMP indicates that in 2010 stationary sources, i.e., stationary engines, boilers, heaters, furnaces and ovens, will account for about 11 percent of total NOx emissions and about 6 percent of total CO emissions.  There has been a long-standing compliance problem with rich-burn IC engines in the basin and evidence indicates that many of these devices are operating with NOx and/or CO emissions above levels required in their permits. Projects could potentially reduce a significant class of NOx and CO emissions that are in excess of the assumptions in the AQMP and further enhance SCAQMD’s ability to enforce full-time compliance. 
Proposed Project:
Develop and Demonstrate Clean Stationary Technologies
Expected SCAQMD Cost:

$250,000

Expected Total Cost:

$750,000

Description of Technology and Application:

Stationary sources, including VOC sources such as large printing facilities and furniture manufacturers, have become cleaner and cleaner due to the regulatory requirements for low emissions and the advancements in technology to meet those requirements.  Best Available Control Technology (BACT) regulations, however, are only required for new, modified, or relocated sources.  This project category is to develop and demonstrate new technologies that can provide emissions reductions in new installations or as retrofit modifications.  Possible technology examples include:
· low NOx technologies (burners and ICEs);
· low-Btu gas technologies (e.g., digester, landfill, or diary gases);
· alternative fuels and hydrogen blends;
· alternative diesel fuels (emulsified, gas-to-liquids, biodiesel with aftertreatment);
· low-emission refinery flares;
· catalytic combustion;
· cost-effective fuel cell and fuel cell hybrid distributed generation; and
· fumes-to-fuel technology to replace thermal oxidizers and capture VOC emissions for electricity generation.
Depending on the technology, a proof-of-concept project, demonstration, or pre-commercial deployment would be considered to garner further information on the technology.  Issues to investigate include viability (reliability, maintainability, and durability) of the technology, cost-effectiveness, and operator ease-of-use in order to assess commercialization.  
Potential Air Quality Benefits:

The SCAQMD has a substantial number of older, small, stationary source technologies within its jurisdiction.  Since these devices are not subject to continuous emissions monitoring system requirements, evidence suggests that these devices may not be operating at their permitted NOx, CO, hydrocarbon, and PM emissions levels.  Replacing these devices with cleaner and more reliable technologies or technology/fuel combinations can have dramatic reductions in all of these criteria pollutants. VOC emission reductions may also be achieved at larger stationary VOC sources to achieve the new federal ozone and PM2.5 standards.
Proposed Project:
Develop and Demonstrate Renewable-Based Energy Generation Alternatives

Expected SCAQMD Cost:

$475,000
Expected Total Cost:

$1,000,000

Description of Technology and Application: 

The objective of this proposed program is to support the development and demonstration of clean energy, renewable alternatives in stationary and mobile applications.  The technologies to be considered include thermal, photovoltaic, and other solar energy technologies; wind energy systems; energy storage and conservation; biomass conversion; and other renewable energy and recycling technologies.  Innovative solar technologies, such as solar thermal air conditioning and photovoltaic-integrated roof shingles, are of particular interest.  Also, in the agricultural sections of the Basin, wind technologies could potentially be applied to drive large electric motor-driven pumps to replace highly polluting diesel-fired pumps.  Besides renewable technologies, using electrolyzer technology could be used to generate hydrogen, a clean fuel.  Hydrogen, when used in regular engines, can substantially reduce tail-pipe emissions, while in fuel cells the emissions are reduced to zero.

The project is expected to result in pilot-scale production demonstrations, scale-up process design and cost analysis, overall environmental impact analysis, and projections for ultimate clean fuel costs and availability.  This program is expected to result in several projects addressing technological advancements in these technologies that may improve performance and efficiency, potentially reduce capital and operating costs, improve reliability and user friendliness, and identify markets that could expedite the implementation of successful technologies.  
Potential Air Quality Benefits:

The 2007 AQMP identifies the development and ultimately the implementation of non-polluting power generation.  To gain the maximum air quality benefit, polluting fossil fuel-fired electric power generation needs to be replaced with clean renewable energy resources or other advanced zero emission technologies, such as hydrogen fuel cells, particularly in a distributed generation context.

The proposed program is expected to accelerate the implementation of advanced zero-emission energy sources.  Expected benefits include directly reducing the emissions by the displacement of fossil generation; proof-of-concept and potential viability for such zero-emission power generation systems; increased exposure and user acceptance of the new technology; reduced fossil fuel usage; and the potential for increased use, once successfully demonstrated, with resulting emission benefits, through expedited implementation.  These technologies would also have a substantial influence in reducing global warming emissions.
Outreach and Technology Transfer
Proposed Project:
Assessment and Technical Support of Advanced Technologies and Information Dissemination

Expected SCAQMD Cost:

$400,000
Expected Total Cost:

$800,000

Description of Project: 

This program supports the assessment of clean fuels and advanced technologies, their progress towards commercialization, and the dissemination of information on demonstrated technologies.  The objective of this program is to expedite the transfer of technology developed as a result of Technology Advancement projects to the public domain, industry, regulatory agencies, and the scientific community.  This program is a fundamental element in the SCAQMD’s outreach efforts to expedite the implementation of low-emission and clean fuels technologies and to coordinate these activities with other organizations.

This program may include the following:

· technical review and assessment of technologies, projects, and proposals;
· support for alternative fuel refueling and infrastructure;
· advanced technology curriculum development, mentoring, and outreach to local schools;
· emissions studies and assessments of zero-emission alternatives;
· advanced technology vehicle demonstrations
· preparation of reports, presentations at conferences, improved public relations and public communications of successful demonstrations of clean technologies;
· participation in and coordination of workshops and various meetings;
· support for training programs related to fleet operation, maintenance, and refueling of alternative fuel vehicles;
· publication of technical papers, reports, and bulletins; and
· production and dissemination of information, including web sites.
These objectives will be achieved by consulting with industry, scientific, health, medical, and regulatory experts and co-sponsoring related conferences and organizations, resulting in multiple contracts.  In addition, an ongoing outreach campaign will be conducted to encourage decision-makers to voluntarily switch to alternatively fueled vehicles and train operators to purchase, operate and maintain these vehicles and associated infrastructure.  

Potential Air Quality Benefits:

SCAQMD recently adopted
 fleet regulations requiring public and private fleets within the Basin to acquire alternatively fueled vehicles when making new purchases. Expected benefits of highlighting success stories in the use of advanced alternatively fueled vehicles could potentially expedite the acceptance and commercialization of advanced technologies by operators seeking to comply with the provisions of the recently adopted SCAQMD fleet rules.  The resulting future emissions benefits will contribute to the goals of the AQMP. 

Proposed Project:
Support for Implementation of Various Clean Fuels Vehicle Incentive Programs

Expected SCAQMD Cost:

$400,000

Expected Total Cost:

$400,000

Description of Project: 

This program supports the implementation of zero-emission vehicle incentives program, the Carl Moyer incentives program, and the school bus incentives program.  Implementation support includes application approval, grant allocation, documentation to the CARB, verification of vehicle registration, and other support as needed.  Information dissemination is critical to successful implementation of a coordinated and comprehensive package of incentives.  Outreach will be directed to vehicle dealers, individuals, and fleets.

Potential Air Quality Benefits:

As described earlier, the SCAQMD will provide matching funds to implement several key incentives programs to reduce diesel emissions in the Basin.  Furthermore, the SCAQMD recently adopted fleet regulations requiring public and private fleets within the Basin to acquire alternatively fueled vehicles when making new purchases.  Expected benefits of highlighting zero-emission vehicle incentives could potentially expedite the acceptance and commercialization of advanced technologies by operators seeking to comply with the provisions of the recently adopted SCAQMD fleet rules.  The resulting future emissions benefits will contribute to the goals of the AQMP.  The school bus program and the Carl Moyer incentives program will also reduce large amounts of NOx and PM emissions in the basin in addition to reducing toxic air contaminants.

























































































































































































































































































































































































































































�do they still call them black box measures?


�Make sure the chapter reference is correct and if it is still a “potential” strategy


�Do we update to 2007 AQMP? If so, confirm references M4 & M5.


�Deleted ‘targeted’ since I believe it “requires”  0.2


�Is this supposed to be 2015?


�MATES III is done so this needs updating


�Recently isn’t applicable anymore, should specify date – check w/DeanS
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