









BOARD MEETING DATE:  June 7, 2002	AGENDA NO.  35



PROPOSAL:	Approve Advanced Air Pollution Research Plan for FYs 2002-03, 2003-04, and 2004-05



SYNOPSIS:	In February 2002, the Board approved a workplan for the Chairman’s Strategic Alliance Initiatives.  As part of Initiative No. 5 – Strategic Alliance for Advanced Air Pollution Research, staff prepared a three-year plan that will provide direction for research studies and projects to support the development and enhancement of the AQMD’s air programs.  This research plan contains research study proposals that would be initiated in-house or through extramural contracts over the next three fiscal years.  Upon Board approval, staff will proceed with the implementation of the research plan.



COMMITTEE:	Mobile Source, Stationary Source, and Technology, May 24, 2002; Reviewed



RECOMMENDED ACTION:	

Approve the Advanced Air Pollution Research Plan for Fiscal Years 2002-03, 2003-04, and 2004-05.







	Barry R. Wallerstein, D.Env.�	Executive Officer

CSL:HH



Background

In February 2002, the Board approved a workplan for the Chairman’s Strategic Alliance Initiatives.  Strategic Alliance Initiative No. 5 – Strategic Alliance for Advanced Air Pollution Research, calls for the development of an agency-wide coordinated research plan that will provide technical support to the AQMD’s air programs.  In addition to agency-wide coordination, staff would work with other air agencies, academia, other research organizations, and affected stakeholders on coordinated research efforts.  To conduct the coordinated research, an “Advanced Air Pollution Research Plan” for the next three fiscal years has been drafted for the Board’s approval.  Upon the Board’s approval, staff will proceed with the implementation of the research plan.  The plan would be updated on an annual basis to reflect current research activities and funding resources, and would constitute a rolling three-year plan, similar to the three-year budget forecast.



Proposal

Staff has prepared a draft Advanced Air Pollution Research Plan for Fiscal Years 2002-03, 2003-04, and 2004-05 to implement Strategic Alliance Initiative No. 5.  The draft Research Plan is provided in the Attachment.  The Research Plan proposes 83 technical research projects in eight general research elements.  A brief discussion of each of the elements is provided in the following sections.  A list of the proposed projects is provided in Table 1.  The list may be periodic amended as priorities shift or as funding become available over the upcoming 12 months.  In addition, individual projects proposed in the Research Plan that have external funding will proceed through the Board’s normal contract approval process.

(A) Health Impacts Research

There are several key health impact research efforts.  Many of these research efforts, such as CARB’s Children’s Health Study, a ten-year epidemiological study monitoring the health of school-age children living in various parts of Southern California, are long-term in nature.  Studies of chronic health impacts of air pollution typically rely on long-term medical data and are not oriented to meet the more immediate planning needs of air regulatory programs.  However, there are some focused shorter-term health impact research projects that could be conducted that would complement longer-term studies.  Based on review of current health impacts research programs and discussions with leading experts in the field of environmental health, two projects are proposed at this time to examine the health effects of ultrafine particulates and the health impacts of toxic emissions.  The projects would be conducted in collaboration with CARB, OEHHA, and other research organizations.



(B) Air Toxic Exposure Studies

The objectives of the studies proposed under this element include updating the current knowledge of ambient air toxic levels in the South Coast Air Basin and Coachella Valley, updating air toxic emissions inventories, and enhancing air toxic modeling capabilities.  In addition, enhancements in laboratory analysis and ambient sampling techniques outlined under the Laboratory Analysis/Source Testing element of the draft Research Plan will complement the proposed air toxic exposure studies.  



The major focus of this element would be to conduct a follow-up to AQMD's Multiple Air Toxics Exposure Study II (MATES-II) published in March 2000, comprising a MATES-III program that would provide the latest information regarding air toxic levels in the Basin.  In addition to MATES-III, staff is proposing two studies to: 1) further evaluate hexavalent chromium levels in communities near chrome plating operations and 2) determine the atmospheric fate of specific toxic air contaminants.



(C) Air Quality Management Planning Enhancements

The development of air quality management plans is based on the best available technical data.  This includes information regarding current ambient pollutant levels, updated emissions inventories, enhanced photochemical and fine particulate computer modeling, control measure evaluations, and enhanced socioeconomic impact analysis.  Under this element of the Research Plan, projects are proposed in two categories: emissions inventory updates and computer simulation model enhancements.  



Seven projects are proposed to enhance and update the emissions inventories used for AQMP development, including updates on heavy-duty truck idling emissions, locomotive emissions, stationary and portable diesel internal combustion engine emissions, paved road PM emission factors, and ammonia emission factors.  Staff is proposing to examine potential non-reported emissions from various source categories through the annual emissions reporting process and examining methods to further quantify fugitive VOC emissions from major refineries through field measurements or other statistical approaches.  CARB staff indicated that several of the proposed projects could be conducted in collaboration with emission enhancement activities being conducted statewide.



Relative to computer simulation model enhancements, staff will be working closely with CARB and U.S. EPA staff on ozone and PM model enhancements for use in future AQMP attainment demonstration efforts.  The research projects proposed will provide the AQMD the capability to evaluate the new federal fine particulate ambient air quality standards and refine the current ozone models to handle the new federal 8-hour ozone standard.



(D) Technology Advancement Research

Coordinated research to advance technology for both mobile sources and stationary sources of air pollution are presented in this element of the Research Plan.  Such coordinated efforts will pool resources from local, state, and federal agencies as well as academia and private organizations.  This research is intended to advance the state of knowledge and develop new technologies for greater air quality benefits for the residents of Southern California.  Such advances in science and technology should also benefit all urban areas suffering from the ill effects of poor air quality, on a national and international basis.  Under this research element, 13 research projects are proposed in four broad categories:



Natural Gas Engine Technology

Hydrogen Infrastructure & Fuel Cell Vehicles

Hybrid Electric Vehicle Technology

Stationary Fuel Cell Power Generation



All of the proposed projects in this element of the research plan are identified in the 2002 Technology Advancement Update Report approved by the Board in March 2002.  In addition to mobile source projects, research studies of advanced control technologies for stationary sources are proposed.



(E) Technical Support for Rule Development/Implementation

As part of new rule development and implementation, periodic technology assessments are conducted to determine if rule effectiveness is met; future technology forcing emissions limits can be met; and control technologies are commercially available or feasible to meet future rule compliance limits.  Twenty-two research projects are proposed under this element that would provide assessments of source categories covered under Rule 1171 including electrical apparatus and electronic components, adhesives, and printing ink applications; Rule 1168 adhesive formulations for shoe repair; architectural coatings covered under Rule 1113; wet-cleaning conversions under Rule 1421; nonatomizing applications of gel coat materials; and rubber and plastics manufacturing operations.  In addition, staff is proposing studies of reactivity-based approaches; a Coachella Valley PM and upper air study; further assessments of approaches to reduce dairy manure emissions; and a post-rule socioeconomic impact assessment.



(F) Enhancements to Current Enforcement/Compliance Monitoring Tools/�Instruments Research

This element focuses on identifying, evaluating, and implementing modern technology advances to enhance field compliance inspection efforts and the analysis of compliance data.  The effort would both improve in-field enforcement capabilities as well as provide data access in a manner that promotes more meaningful analysis of emissions and compliance activity impacts on the communities served by the AQMD.



Environmental Justice Initiative No. 8 – Field Inspection Technology was directed at implementing modern technology advances to enhance field enforcement efforts.  The initiative focused on refining laboratory testing and analysis technologies and improving field compliance determinations through the use of portable monitoring equipment.  In addition, a consultant was contracted to conduct a state-of-the-science technology review to assess existing AQMD capabilities and recommend enhancements.  A number of recommendations from the December 1998 report were implemented over the last several years, including acquisition of expanded inspector field sampling equipment and a new gas chromatograph/mass spectrometer for the AQMD Laboratory.



The technology review also recommended the initiation of projects to further enhance field inspection technology.  Two projects were specifically suggested.  The first, development of the ambient air sampling capability of “artificial nose” technology has been further researched and reported on.  The second, expanding the use of occupational air sampling/air monitoring devices by refining their sensitivity to ambient air levels is included in this research plan.  This element of the Research Plan builds upon the foundation of these earlier efforts.  A third project is proposed to enhance the AQMD's Geographic Information Systems (GIS) capabilities.  All of the proposed projects under this element would be conducted with in-house resources.



(G) Enhancements to AQMD Laboratory/Source Testing Analysis/Procedures

The Ambient Monitoring, Source Testing, and Laboratory Analysis sections of the AQMD provide technical support in measuring and monitoring ambient air pollutants.  The AQMD relies on U.S. EPA Reference Test Methods to conduct analysis of ambient and source test samples.  At times, new test methods are developed to address specific sampling or measurement needs.  The AQMD has had several methods approved by the U.S. EPA and other groups conducting ambient measurements are using these methods.  As ambient pollutant levels are lowered, there is a need to develop or enhance current sampling/laboratory analysis methods to detect lower concentration levels.  As such, this element of the Research Plan contains proposals for 20 research activities that would be pursued to develop or enhance test methods and measurement techniques.  Most of the proposed projects would be conducted in-house, but may require the acquisition of newer laboratory or field instruments.  



(H) Special Topics

This element of the Research Plan is provided to cover projects that cover multiple research elements or do not fall under a specific element provided above.  Three projects are proposed: 1) evaluation and characterization of engine exhaust ultrafine particle and toxic pollutant emissions; 2) ambient nitrogen species measurement enhancements; and 3) technical enhancement program to develop the PM2.5 SIP.  



As seen in Table 1, the majority of the proposed projects relate to preparation of the AQMP revision, the Technology Advancement research program (recently approved by the Board), and technical assessment of future rule limits.  Table 2 provides a summary of the projected cost to conduct the research studies.  As shown in Table 2, the cost to implement the research plan is about $9 M to $11.1M per year.  While the primary focus of the research effort is on technical research, there is an important element related to health impacts of air pollution.  Many of the health impacts studies require coordination with other research entities.  Due to the time require to conduct the health studies and the intensive resource requirements, all of the proposed health-related projects would be cost-shared with other research organizations.

In addition, cost summaries by major sources are provided in Table 3.  The cost summaries show that significant funding would be devoted to addressing mobile sources.

Fiscal Impact

Funding for the proposed projects has been identified for FY 2002-03 based on the recent Board approved AQMD Budget for FY 2002-03.  In addition, as previously noted, the Board approved the 2002 Technology Advancement Update Report in March 2002.  Sufficient funds are available in the Clean Fuels Program to cover the proposed budget for the Technology Advancement Research and Technical Support for Rule Development/ Implementation elements of the Research Plan.  In addition, about one-third of the proposed budget would be conducted initially in-house as part of the normal staff workload.  To the extent that extramural resources will be needed to complete such efforts, staff will identify the need for such resources as part of the annual update to the Research Plan.

For several proposed research projects, the total costs to conduct the projects are beyond AQMD allocated funding resources.  To this extent, staff will identify research partnerships to cost-share the research projects.  In addition, staff will seek additional grant funding to conduct some of the research projects.  For FY 2002-03, the U.S. EPA has committed funding support for the Coachella Valley PM and Upper Air Study.  



�

�Table 1.  Cost Estimates and Timeframe to Conduct Proposed Projects

(A) Health Impacts Research

�Project�FY 2002-2003�FY 2003-2004�FY 2004-2005��A-1�Ultrafine Particles (Nanoparticles) Health Effects�$250,000�$250,000�$250,000��A-2�Health Impacts of Toxics Emissions�$250,000�����Subtotal�$500,000�$250,000�$250,000��(B) Air Toxic Exposure Studies

�Project�FY 2002-2003�FY 2003-2004�FY 2004-2005��B-1�MATES-III��$1,000,000���B-2�Conduct a Study to Further Evaluate Hexavalent Chromium Levels in Communities near Chrome Plating Operations�In-house����B-3�Determine the Atmospheric Fate of Specific Toxic Air Contaminants��In-house����Subtotal��$1,000,000���(C) Air Quality Management Planning Enhancements

�Project�FY 2002-2003�FY 2003-2004�FY 2004-2005��C-1�Stationary and Portable Diesel Internal Combustion Engine Emissions Inventory Update��$75,000���C-2�Quantify Fugitive VOC Emissions from Major Refineries Through Field Measurements��In-house���C-3�Comprehensive Study to Identify Potential Non-Reported Emission Source Categories���$75,000��C-4�Update Locomotives Emissions Inventory in the South Coast Air Basin��$75,000���C-5�Quantify Emissions from Heavy-Duty Truck Idling��$50,000���C-6�Paved Road PM Emission Factors��$25,000���C-7�Ammonia Emission Factors��$25,000���C-8�PM Model Comparison��$50,000���C-9�Grid-Based PM Source Apportionment Model Development���$75,000��C-10�Annual PM Modeling Enhancements�$20,000����C-11�VOC and PM Speciation Profiles Updates���200,000��C-12�Evaluate and Update Photolysis Rate Modules�In-house����

Table 1.  Continued.

(C) Air Quality Management Planning Enhancements (Continued)

�Project�FY 2002-2003�FY 2003-2004�FY 2004-2005��C-13�Comparison of Chemical Mechanisms Used in Photochemical Computer Model�In-house����C-14�Development of High-Resolution Land Use Database��In-house���C-15�Real-Time Meteorological and Air Quality Modeling Capability��In-house����Subtotal�$20,000�$300,000�$350,000��(D) Technology Advancement Research

�Project�FY 2002-2003�FY 2003-2004�FY 2004-2005��D-1�Demonstrate Vehicles with Advanced CNG/LNG Engines�$500,000�$500,000�$500,000��D-2�Develop After-treatment Technologies for Gaseous Fueled Engines�$500,000�$500,000�$500,000��D-3�Demonstrate Natural Gas-Hydrogen Blend Fueled Vehicles�$300,000�$300,000�$300,000��D-4�Establish Initial Hydrogen Fueling Network�$500,000�$500,000�$500,000��D-5�Demonstrate Prototype Hydrogen Fuel Cell Vehicles�$1,000,000�$1,000,000�$1,000,000��D-6�Develop New and Improved On-Board Hydrogen Storage Technologies�$300,000�$300,000�$300,000��D-7�Research and Develop Flexible Hydrogen Fueling Station Concept�$500,000�$500,000�$500,000��D-8�Development of High-Density, Low-Weight, Energy Storage Systems�$100,000�$100,000�$100,000��D-9�Demonstration of Microturbine Hybrid Natural Gas Heavy-duty Vehicles�$200,000�$200,000�$200,000��D-10�Demonstration of Hybrid Natural Gas Locomotives�$1,000,000�$1,000,000�$1,000,000��D-11�Demonstration of Residential Fuel Cells�$1,500,000�$1,500,000�$1,500,000��D-12�Demonstration of Commercial and Large Scale Fuel Cells�$300,000�$300,000�$300,000��D-13�Development of Hybrid or Co-Generation Fuel Cells�$500,000�$500,000�$500,000���Subtotal�$7,200,000�$7,200,000�$7,200,000��

�Table 1.  Continued.

(E) Technical Support for Rule Development/Implementation

�Project�FY 2002-2003�FY 2003-2004�FY 2004-2005��E-1�Rule 1171 Technology Assessment for Cleaning of Electrical Apparatus and Electronic Components, Coatings, Adhesives, Screen Printing Ink, Ultraviolet Ink, and Specialty Flexographic Printing Ink Application Equipment�$150,000����E-2�Rule 1171 Technology Assessment for Cleaning of Lithographic Printing Ink Application Equipment�$200,000����E-3�Technology Assessment of Alternatives to Open Burning within the Basin���$50,000��E-4�Alternative VOC Testing Methods��In-house���E-5�Polymer Research and Low-VOC Architectural Coatings��$250,000���E-6�Technology Assessments to Identify Low-VOC Lubricants��$100,000���E-7�New and Innovative Air Pollution Control Equipment���$100,000��E-8�Reactivity-based Approaches���$200,000��E-9�Application Techniques��$50,000���E-10�Rubber and Plastic Manufacturing Emissions���$150,000��E-11�Mold Release Agent��$100,000���E-12�Demonstration Project to Continue Promotion of Wet Cleaning Conversion and Training��$150,000���E-13�Development and Demonstration of Technologies to Reduce Risk from Methylene Chloride Used in Wood Product Stripping�$100,000����E-14�Technology Assessment to Evaluate the Availability and the Application Feasibility of Low-VOC Wood Coatings�$50,000����E-15�Technology Assessment of Nonatomizing Applications of Gel Coat Materials�$250,000����E-16�Technology Assessment of Future VOC Detection Devices���$250,000��E-17�Stationary and Portable Internal Combustion Engines���$250,000��



Table 1.  Continued.

(E) Technical Support for Rule Development/Implementation (Continued)

�Project�FY 2002-2003�FY 2003-2004�FY 2004-2005��E-18�Cleaning Technology for Landfill and Sewage Digester Gas���$250,000��E-19�Quantify Emission Reduction Effectiveness of Expeditious Dairy Manure Removal�$50,000����E-20�Establish Emission Reduction Effectiveness and “Certification” of Manure Treatments�$50,000����E-21�Coachella Valley PM and Upper Air Study�$100,000����E-22�GIS-enhanced Aerial Photographs for Targeted Area Source Analysis�$40,000����E-23�Assessing Improved Composting Systems��In-house���E-24�Post-Rule Socioeconomic Impact Assessment��$50,000����Subtotal�$990,000�$700,000�$1,250,000��(F) Enhancements to Current Enforcement/Compliance Monitoring Tools

�Project�FY 2002-2003�FY 2003-2004�FY 2004-2005��F-1�Emissions Quantification to Determine Rule Compliance�In-house�In-house�In-house��F-2�Unknown Air Contaminant Identification and Quantification�In-house�In-house�In-house��F-3�Expanded GIS Coordinate Assignment�In-house�����Subtotal�In-house�In-house�In-house��(G) Enhancements to AQMD Laboratory/Source Testing Analysis Procedures

�Project�FY 2002-2003�FY 2003-2004�FY 2004-2005��G-1�Develop Method to Reliably Generate Low ppb Level Gas Calibration Standards��$50,000���G-2�Develop Method to Measure Diesel Exhaust in Ambient Air�In-house����G-3�Enhance Low Level (ppb) Sulfur Compound Determinations�In-house����G-4�Development of Methods for Low Level (<50 g/L) VOC Detections�In-house����G-5�Enhance Capabilities to Conduct Thermogravimetric Analysis��In-house���G-6�Develop Method to Determine Ammonia (NH3) in Source Testing Applications��In-house����Table 1.  Continued.

(G) Enhancements to AQMD Laboratory/Source Testing Analysis Procedures (Continued)

�Project�FY 2002-2003�FY 2003-2004�FY 2004-2005��G-7�Develop Method to Measure VOCs From Sources That Fall Between Methods 25.1 and 25.3��In-house���G-8�Develop Method to Fully Characterize the Constituents of Ambient PM��In-house���G-9�Develop Source Test Method for Low NOx Levels (<20ppm)���In-house��G-10�Develop Sampling Capability for Dioxins, Furans, PAHs, and PCBs���$50,000��G-11�Develop Method to Determine Reduced Sulfur Compounds in Crude Oil, Residues, and Other Materials���In-house��G-12�Develop Method to Determine Vapor Pressure of Complex Samples���In-house��G-13�Develop Field Instrumentation for Amine Compounds and Volatile Organic Fatty Acids (VOFAS)���In-house��G-14�Develop Technical Requirements and Performance Standards for Ammonia Continuous Emission Monitoring Systems�In-house����G-15�Develop Technical Requirements, Procedures and Performance Specifications for the Continuous Measurement of Low Levels of NOx, CO, SO2�In-house����G-16�Develop Low-Cost Continuous Stack Flow Monitoring for Reference Method and CEMS for Low Flow and Harsh Environment Applications; Simplify Procedures for Determining and Mitigating Stratification�In-house����G-17�Develop Continuous or Semi-Continuous Instrumental Reference Method Comparable to AQMD Methods 25.1 and 25.3 to Measure Low Level Volatile Organic Compounds (VOC) from Emission Sources��In-house���G-18�Develop Rapid Deployment Open-Path Remote Sensing Applications for Area Source and Community Exposure Monitoring, Point Source Identification��In-house���G-19�Develop Low-Cost Pollutant Sensor Technology for Small Emissions Sources���In-house��G-20�Develop Low-Cost Pollutant Sensor Technology for Small Emissions Sources��In-house����Subtotal�In-house�$50,000�$50,000��Table 1.  Concluded.

(H) Special Topics

�Project�FY 2002-2003�FY 2003-2004�FY 2004-2005��H-1�Evaluation of Ultrafine Particles and Toxic Pollutant Emissions�$300,000����H-2�Enhance the Abilities to Measure Ambient Nitrogen Species��$100,000���H-3�Revisit PTEP & TEP-2000 Monitoring Programs for PM2.5 SIP��$1,500,000����Subtotal�$300,000�$1,600,000���





Table 2.  Summary of Project Costs by Research Element



�Research Element�FY 2002-2003�FY 2003-2004�FY 2004-2005��A�Health Impacts Research�$500,000�$250,000�$250,000��B�Air Toxics Exposure Studies��$1,000,000���C�Air Quality Management Planning Enhancements�$20,000�$300,000�$350,000��D�Technology Advancement Research�$7,200,000�$7,200,000�$7,200,000��E�Technical Support for Rule Development/ Implementation�$990,000�$700,000�$1,250,000��F�Enhancements to Current Enforcement/ Compliance Monitoring Tools�In-house�In-house�In-house��G�Enhancements to AQMD Laboratory/ Source Testing Analysis Procedures�In-house�$50,000�$50,000��H�Special Topics�$300,000�$1,600,000����Total�$9,010,000�$11,100,000�$9,100,000��

�Table 3.  Summary of Project Costs by Major Sources�

�Mobile Sources�Stationary Sources�Area Sources��2002-03�$4,900,000��(D-1 to D-10)�$1,590,000��(B-1; B-2; D-12; D-13; �E-1; E-2; E-13; �E-14; E-15; E-22; F-1)�$1,600,000��(B-2; D-11; E-19; �E-20: F-2; F-3)��2003-04�$5,025,000��(B-3; C-4; C-5; �D-1 to D-10)�$1,425,000��(B-3; C-1; C-2; D-12; D-13; E-4: E-5; E-6; E-9; E-11�E-23; E-24)�$1,700,000��(C-6; C-7; D-11; E-12)��2004-05�$4,900,000��(D-1- to D-10)�$1,825,000��(C-3; D-12; D-13; E-7; �E-8; E-10; E-18)�$2,000,000��(C-11; D-11; E-3; E-17;)��Total�$14,825,000�$4,840,000�$5,300,000��
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CHAPTER 1



INTRODUCTION



Since the 1950s, the South Coast Air Quality Management District (which consists of the non-desert portions of Los Angeles, Riverside, and San Bernardino counties and all of Orange County) has seen a tripling in population (from about 4.8 million to about 15 million) and a four-fold increase in on-road passenger vehicles (to about 10.6 million vehicles today).  Yet despite this increase, ozone air quality has improved by nearly three folds.  However, the South Coast Air Basin (Basin) is still considered one of the areas with the worst ozone and particulate air quality.  



In addition to meeting current federal ambient air quality standards for 1-hr ozone and particulate matter less than 10 microns (PM10), the South Coast Air Basin (Basin) must meet more stringent federal 8-hour ozone and fine particulate (PM2.5) standards.  In addition, the Basin must meet state ambient air quality standards for ozone and particulates.  To address the planning requirements of state and federal law, the South Coast Air Quality Management District (AQMD) prepares a comprehensive air quality management plan (AQMP).  The AQMP provides an overall control strategy to reduce pollutant emissions that lead to ozone, particulate, and carbon monoxide air quality.  The AQMP has identified mobile sources as the dominant contributors to the remaining air quality problems in the Basin.  



More recently, the AQMD conducted an intensive air toxic exposure study (MATES-II) which identified diesel combustion sources as a major contributor to potential cancer risk with an average basinwide risk of about 1,400 in one million (about 70 percent of the estimated potential risk is due to diesel combustion sources).  To reduce air toxic emission levels further, an Air Toxics Control Plan was approved by the AQMD Governing Board.  The Air Toxics Control Plan calls for reduction in air toxic emissions beyond the overall control strategy provided in the AQMP.



Chairman’s Strategic Alliance Initiatives

As part of an overall set of initiatives to develop more effective means of implementing air quality programs at the South Coast Air Quality Management District (AQMD), the AQMD Governing Board adopted eight initiatives in February 2002 that, upon implementation, would improve strategic alliances with a wide variety of stakeholders at the local, state, and federal levels.



Initiative No. 5 calls for a strategic alliance on advanced air pollution research.  Every Air Quality Management Plan and rule that the AQMD Board adopts must be based on sound science.  Scientific knowledge also changes over time and new questions and issues arise.  This initiative recognizes that the AQMD should build upon its strong foundation in the area of scientific research through new partnerships with others to help explore and address some of the new and pressing issues faced in air pollution control.  There are also many issues to be resolved related to toxic air emissions, including an acceptable method for better assessing cumulative risk from multiple sources.  An Ad Hoc Committee of the Board convened a meeting with scientists from academia, government, community-based organizations and the private sector to develop a three-year agency-wide Research Plan contained herein and proposed for the Governing Board’s consideration to enhance AQMD’s research activities.



The Advanced Air Pollution Research Plan outlines research project proposals that support the development of new or enhance current air programs to attain ambient air quality standards, enhance the understanding of the impacts of air pollution on health and the environment, better monitor air pollution as the region achieves its clean air goals, and identify new advanced control technologies for stationary and mobile sources.  In addition, the research plan would be coordinated to the extent feasible with research activities conducted nationally and internationally.  Such coordination would reduce redundancy in expenditures of limited resources and provide closer coordination between the AQMD, stakeholders, and other research organizations.



This document serves as the “Advanced Air Pollution Research Plan” for Fiscal Years 2002-03 through 2004-05.  Upon approval by the AQMD Governing Board, the Advanced Air Pollution Research Plan (Research Plan or Plan) will be updated annually reflecting the most current information available. 



Advanced Air Pollution Research Plan Development

The three-year research plan was drafted after meetings with members from academia, government, community-based organizations, and the private sector.  In addition, the draft plan was released for public review and input.  This research plan will be the first overall research plan developed by the AQMD.  This document represents a three-year plan to direct research and technology implementation in support of the AQMD’s air programs to attain applicable ambient air quality standards by their deadlines and to achieve healthful air as early as possible.  Development of a technical research plan provides the AQMD with a coordinated course of action among the various units at the AQMD.



Present and prior research plans and individual work plans have been prepared by the AQMD focusing on specific issues or air programs such as the Air Quality Management Plan (AQMP), Technology Advancement Research Plan, Multiple Air Toxics Exposure Study (MATES), and Permit Streamlining and Recordkeeping.  The Advanced Air Pollution Research Plan combines many of the elements from prior research and work plans and covers the various activities of the AQMD from planning, rule development, rule implementation and enforcement, to ambient air monitoring and source testing, and advanced technology research demonstration and commercialization.  



Mechanism and Process

The three-year research plan will be presented to the AQMD Governing Board for its consideration after the AQMD staff has taken public input on the draft plan proposals.  With the AQMD Governing Board’s approval, AQMD staff will begin to identify funding for the proposed research projects for the second and third years of the plan.  To ensure that proposed projects will be conducted on schedule as provided in the research plan, staff will be working with various stakeholders to either cost-share specific projects or to seek additional funding.  The process to identify research funding will be ongoing.



Annual Plan Update

It is envisioned that the three-year research plan will be updated on an annual basis to reflect current funding levels, projected future research funding levels, and technological feasibility.  In addition, staff will evaluate the impact of any delayed research on the AQMD’s air programs.  Such an update will include extramural research studies conducted by other organizations that are similar to the projects identified in the research plan.  In addition, the annual update will examine potential extramural funding.  



It is envisioned that the research plan be updated around the May timeframe of each year.  The update will coincide with the AQMD’s annual budget review process.  As part of this process a steering committee will be convened to assist in AQMD staff in the preparation of the update.



Research Plan Development Steering Committee

To assist AQMD staff in the preparation of the research plan, a steering committee was appointed by the Chairman.  The members were chosen based on their technical expertise in the areas of health effects, ambient air quality measurements, air quality simulation modeling, advanced control technology development and research, emissions testing, and socioeconomic assessment.  The members were chosen from four AQMD Advisory Groups: Air Quality Management Plan (AQMP); Clean Fuels; Scientific, Technical and Modeling Peer Review; and Technology Advancement.  A list of the steering committee members is provided in Table 1-1.  The steering committee membership consists of researchers from academia, government, public organizations, and the private sector.  The steering committee members provide a broad breath of expertise in the air quality field.  
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Table 1-1.  Research Plan Development Steering Committee Members



Name�Affiliation ��Dr. Shep Burton�Consultant��Dr. Judy Chow�Desert Research Institute��Mr. Bart Croes�California Air Resources Board��Dr. Rob Farber�Southern California Edison��Mr. Dennis Fitz�University of California, Riverside/CE-CERT��Dr. Blair Folsom�GE Energy & Environmental Resource��Dr. John Froines�University of California, Los Angeles�School of Public Health��Dr. Henry Gong�Rancho Los Amigos Hospital��Dr. Jane Hall�California State University - Fullerton��Dr. David Kittelson�University of Minnesota�Department of Mechanical Engineering��Mr. Jason Mark�Union of Concerned Scientists��Dr. Melanie Marty�Office of Environmental Health Hazard Assessment��Mr. Neil Otto�Consultant��Dr. Karen Polenske�Massachusetts Institute of Technology��Dr. Scott Samuelsen�University of California, Irvine �National Fuel Cell Research Center��Dr. Robert Sawyer�Sawyer & Associates��Dr. George Sverdrup�National Renewable Energy Laboratory��Dr. Thomas Tyson�Consultant��Mr. Chris Weaver�Engine Fuel & Emissions Eng.��Dr. Arthur Winer�University of California, Los Angeles�School of Public Health��



Steering Committee and Other Public Comments

The Steering Committee provided overall comments on the draft Research Plan prior to the release of the document to the general public.  In addition to the Steering Committee’s comments, staff received comments from the public after a series of public consultation meetings were conducted in April 2002.



The comments were generally supportive of the proposed technical research projects.  Staff received several comments related to the need to coordinate AQMD’s research with other ongoing or planned research and to identify funding sources needed to implement the research plan.  Some comments were more specific on the actual projects themselves.  Staff indicated that the specifics of each project would be provided as the projects are released to solicit proposals.  More specific comments from the Steering Committee included:



Inclusion of global warming-related projects

Inclusion of projects related to renewable energy such as solar and wind

Focus on specific areas of research such as additional research on health effects, fine particulate characterization, and diesel exhaust characterization



As more specific research proposals are developed relative to the above topics, staff will provide the proposal to the Steering Committee for consideration as part of future updates to the Research Plan.



In addition to Steering Committee member comments, staff received comments from the California Air Resources Board (CARB) staff and Western States Petroleum Association (WSPA).  CARB staff provided comments on 33 of the proposed projects.  CARB staff‘s comments were overall supportive with additional information on current research efforts.  In addition, CARB staff indicated a desire for collaboration on several projects.  WSPA provided an additional research project and comments on specific focus areas for five other projects.



Format of this Document

The Research Plan consists of three chapters including this chapter.  Chapter 2 provides an overview of the proposed research areas and a brief summary of proposed research projects over the next three years.  Chapter 3 provides a discussion of the projected budget to conduct the proposed research. 
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CHAPTER 2



RESEARCH PLAN ELEMENTS



This Chapter provides a discussion of research projects proposed to be conducted or initiated over the next three years.  Some of the proposed research projects have estimated costs at this point.  About one-third of the proposed research projects would be initially conducted “in-house” as part of the AQMD staff’s normal workload.  The first phase of these in-house projects would be to determine if the research objectives can be feasibility met.  Additional phases may include identification of external funding needs.  Many of the proposed research projects would be conducted in partnership with other research organizations.  The proposed projects are provided in this chapter as an overall list and do not include a prioritization in terms of resources and budget constraints.  The prioritization of the projects is provided in Chapter 3.



The Research Plan is divided into eight general elements:



Health Impacts Research Projects

	Air Toxics Exposure Studies

	Air Quality Management Planning Enhancements

Technology Advancement Research

	Technical Support for Rule Development/Implementation

Enhancements to Current Enforcement/Compliance Monitoring Tools/Instruments Research

Enhancements to AQMD Laboratory/Source Testing Analysis/Procedures

Special Topics



The eight general elements cover the scope of AQMD activities relative to ambient air quality monitoring and source testing, regulatory planning, rule development and implementation, and advanced technology development.  



The objectives of the projects proposed in this research plan are intended to meet the needs of the AQMD; however, the projects also complement air programs being conducted by other agencies.  Specifically, many of the comprehensive studies outlined in this research plan complement research programs being conducted by others in the field of air pollution including the U.S. Environmental Protection Agency (EPA), U.S. Department of Energy (DOE), California Air Resources Board (CARB), California Office of Environmental Health Hazard Assessment (OEHHA), academia, and public/private research partnerships such as the Coordinated Research Council and the North American Research Strategy for Tropospheric Ozone (NARSTO).  



The following sections briefly describe the specific research projects proposed.  Many of the projects would be conducted over the next three years.  However, due to budgetary or technology feasibility constraints, some of the projects may be initiated beyond the three-year time frame.  



(A)  Health Impacts Research Projects

There are several key health impact research efforts.  Many of these research efforts, such as CARB’s Children’s Health Study, a ten-year epidemiological study monitoring the health of school-age children living in various parts of Southern California, are long-term in nature.  Studies of chronic health impacts of air pollution typically rely on long-term medical data and are not oriented to meet the more immediate planning needs of air regulatory programs.  However, there are some focused shorter-term health impact research projects that could be conducted that would complement longer-term studies.  Based on review of current health impacts research programs and discussions with leading experts in the field of environmental health, two projects are proposed at this time to examine the health effects of ultrafine particulates and the health impacts of toxic emissions.  The projects would be conducted in collaboration with CARB, OEHHA, and other research organizations.  The two projects proposed at this time are:



Ultrafine Particles (Nanoparticles) Health Effects�There are several studies ongoing or planned relating to ambient particles in the South Coast Air Basin.  These include the chemical characterization of ultrafine particles, animal toxicity studies of particulates and other pollutants near busy roadways, and human exposures to concentrated ambient particulate matter under controlled conditions.  Additionally, ultrafine particles are now being measured in conjunction with the CARB-funded Children's Health Study.��While there is a substantial body of research documenting the adverse effects of ambient particulate matter in humans, there is little information of the role of the ultrafine component.  Most recent studies have focused on particles sized below 10 microns (PM10) or below 2.5 microns (PM2.5).  Elevated particulate levels are associated with increased mortality and morbidity relating to cardio-respiratory disease.  The role of ultrafine particles is not known, but some researchers postulate that this may be the most harmful component of ambient pollution.��This project proposes to partner with CARB to conduct an epidemiology study on the health effects of ultrafine particles in Southern California.  The study would focus on short-term impacts of exposures.  Estimated cost of the project is $500,000 per year over a 3-year period.



Health Impacts of Air Toxics Emissions�This proposed study will include exposure characterization of toxic and criteria pollutants; evaluation of health status to determine any correlation between exposure and health effects; and an assessment of other factors that may influence health, such as socioeconomic status.  It will be coordinated with CARB’s Vulnerable Population Research Program.



(B)  Air Toxics Exposure Studies

The objectives of the studies proposed under this element include updating the current knowledge of ambient air toxic levels in the South Coast Air Basin and Coachella Valley, updating air toxic emissions inventories, and enhancing air toxic modeling capabilities.  In addition, enhancements in laboratory analysis and ambient sampling techniques outlined under the Laboratory Analysis/Source Testing element of this Research Plan will complement the proposed air toxic exposure studies.  



In recent years, the AQMD has conducted several focus studies investigating current ambient air toxic levels.  As part of a study of ambient lead levels, it was found that in certain localized areas, higher levels of lead were found even though the federal ambient lead air quality standards have been attained since the 1980s.  Most of the excessive lead levels were near facilities that handle lead such as battery recycling facilities.  Several studies have been conducted to examine the levels of elemental carbon in communities located downwind of major emission sources such as petroleum coke storage facilities and regional airports.  The largest air toxic exposure studies conducted by the AQMD have been the two Multiple Air Toxics Exposure Studies (MATES-I conducted in 1987 and MATES-II conducted in 1998/99).  The MATES monitoring and analysis led to the development of rules and regulations to further reduce air toxic emissions in the South Coast Air Basin.



The following projects are proposed at this time.



MATES-III �A follow-up to the 1998-99 MATES-II is proposed to provide the latest information regarding air toxics levels in the South Coast Air Basin.  MATES-III will be conducted in a similar manner to the previous MATES studies with an emphasis on measurements of toxic air contaminants that have shown high risk levels.  A one-year ambient monitoring of air toxics will be conducted on a regional and microscale level.  As part of MATES-III, existing air toxics emission inventories will be updated and updated computer modeling will be conducted.



Conduct a Study to Further Evaluate Hexavalent Chromium Levels in Communities near Chrome Plating Operations�Recent findings in areas outside of the South Coast Air Basin have shown that ambient hexavalent chromium (Cr+6) levels near plating operations may be higher than initially believed.  While the MATES-II and subsequent studies did consider Cr+6, these studies did not focus specifically on it.  This proposed air toxics exposure study would specifically determine Cr+6 concentrations in areas near chrome plating operations.



Determine the Atmospheric Fate of Specific Toxic Air Contaminants�While there have been advances in the ability to measure many toxic compounds at ambient levels, the environmental fate of many of these species is not known.  Under this proposal, research would be conducted into the degradation pathways, species half-life under different atmospheric conditions, and decomposition products of key toxic compounds such as 1,3 butadiene, hexavalent chromium, and others.  Methods for the determination of environmental fate will have to be developed in some cases.



(C)  Air Quality Management Planning Enhancements

The development of air quality management plans is based on the best available technical data.  This includes information regarding current ambient pollutant levels, updated emissions inventories, enhanced photochemical and fine particulate computer modeling, control measure evaluations, and enhanced socioeconomic impact analysis.  Under this element of the Research Plan, projects are proposed in two categories:



Emissions Inventory Updates

Computer Simulation Model Enhancements



The following sections describe projects proposed under the two general categories.



Emissions Inventory Updates

As part of the AQMP update, the AQMD staff working with the CARB staff conducts a comprehensive update to the inventories of volatile organic compound (VOC), oxides of nitrogen (NOx), carbon monoxide (CO), sulfur oxides (SOx), and particulate matter (PM10) emission estimates.  These estimates continue to improve with each AQMP update.  However, there are specific areas of inventory development that require further research.  This research plan identifies those areas that the AQMD staff would need to focus to further refine the inventory development.



Stationary and Portable Diesel Internal Combustion Engine Emissions Inventory Update�In addition to being a significant source of NOx emissions, diesel internal combustion engines (ICEs) are also of particular interest because of the toxic nature of diesel particulates.  The emissions inventory of ICEs operated by stationary sources is developed through several avenues.  First, the emissions from permitted and non-permitted diesel ICEs operated by larger facilities are reported under AQMD’s Annual Emissions Reporting (AER) Program.  Second, AQMD utilizes an area source methodology to provide an estimate of the emissions from the remaining diesel ICEs that are not reported under the AER Program.  Finally, CARB develops an inventory of off-road diesel ICEs and portable ICEs (registered under the State Registration Program) using the Off-Road Model.  ��The existing inventory methodologies used by AQMD and CARB may potentially double count some of the diesel ICE emissions and may also exclude some of the emissions associated with registered portable ICEs.  Therefore, there is a need to better quantify these emissions and eliminate possible overlaps or exclusions.



Quantify Fugitive VOC Emissions from Major Refineries Through Field Measurements�Fugitive VOC emissions associated with component leaks are reported under the AQMD Annual Emissions Reporting (AER) Program.  These emissions are regulated by AQMD Rules 1173 and 1176 which require inspection and repair programs to detect and repair leaks from components (e.g., valves, flanges, pumps, compressors, process drains). ��In general, three methodologies are available for calculating fugitive emissions including the use of average default factors, correlation equations and screening range emission factors.  For the most part, refineries are now using the screening data collected under Rules 1173 and 1176 in combination with EPA’s correlation equations to quantify these emissions.  Specific guidelines have also been developed by CAPCOA/CARB and subsequently by AQMD on how to calculate and report these emissions.  Because the reported emissions are primarily dependent upon the screening values (i.e., hydrocarbon measurements of fugitive emissions taken by a portable instrument) collected and reported by refineries, an independent field measurement study is proposed to validate or correct the reported emissions for the major refineries in the Basin.



Comprehensive Study to Identify Potential Non-Reported Emission Source Categories�Facilities are required to report their emissions from all equipment and processes under the AQMD’s Annual Emissions Reporting (AER) Program.  A number of specific emission reporting forms are used for reporting emissions by types of equipment, activity, and processes that are known to generate emissions in a refinery.  To ensure that all emissions are accurately accounted for and reported, an independent study of operations at various facilities is proposed to be conducted.  The study would conduct an assessment of the major emissions sources and provide a comparison with the reported emissions data.  In the event that a non-reported source category is identified, a methodology should be developed to quantify emissions from these categories (and potentially provide the basis for future controls).



Update Locomotives Emissions Inventory in the South Coast Air Basin�Diesel-powered train locomotives represent a significant source of emissions in the South Coast Air Basin (i.e., 31 tons per day of NOx in 1997).  However, the current emissions inventory is 12 years old and is based on a 1990 study using 1987 activity data (fuel use).  An improved and updated inventory is needed to reflect the most recent activity data (e.g., number of trains and locomotives by specific routes, engine size, and emission factors) and include subcategories not previously inventoried (e.g., short hauls, Metrolink).  Development of an accurate inventory is also critical in estimating the impact of existing U.S. EPA regulations including the national locomotive standards as well as the more stringent requirements for locomotives operating in the Basin.  The revised inventory would encompass freight and passenger long haul and short haul locomotives, switching/yard locomotives, as well as Amtrak and Metrolink.



Quantify Emissions from Heavy-Duty Truck Idling �Emissions from truck idling are not specifically quantified by CARB’s on-road EMFAC models.   These emissions, however, are considered to be significant in areas such as truck stops and distribution centers where the truck’s main engines are operating to provide the required power and air conditioning to the truck cab.  In recognition of the truck idling emissions contribution to Basin air quality problems, AQMD has adopted credit generation programs for truck stops and distribution centers based on the use of alternative methods of power or air conditioning generation.  Also, CARB has included in its latest proposed Clean Air Plan a control measure to specifically target emission benefits from reduced truck idling.  In addition, the rapid growth of warehouses in the Eastern portion of the Basin (resulting in increased truck idling) has created additional concerns for the adjacent communities; and to date, no definite methodology exists to assess the impact of the increased truck idling.  Because of the anticipated emissions from truck idling in localized areas and concerns over the toxicity of diesel emissions, an inventory study is proposed to be conducted to provide an accurate assessment of the emissions inventory for truck idling.



Paved Road PM Emission Factors�There are many uncertainties in emission inventories when fugitive emissions are substantial components.  In particular the significance of PM10 and PM2.5 emissions due to paved roads (i.e., re-entrained fugitive dust) is potentially a major source of uncertainty for the geologic component.  Additional measurements would provide a more accurate assessment of the importance of this source.



Ammonia Emission Factors�Another important fugitive emission is ammonia since it contributes to PM formation.  More recent technological developments allow the characterization of emission factors from fugitive sources far more economically than previous methods.  This technology could be used to more accurately assess the significance of these emissions and to provide economical feedback for control practices.



Computer Simulation Model Enhancements

As new generations of air quality simulation models are developed and to the extent that the current generation of simulation models is not capable of handling newer regulatory requirements, there is a need to evaluate and further develop such models for future AQMP updates.  The AQMD staff has been working closely with CARB and the U.S. EPA on the development of newer-generation air quality simulation models.  This section identifies several research efforts that would be conducted over the next three years to support attainment demonstration modeling as required under state and federal provisions.  Much of this effort will complement ongoing research efforts.  However, the federal and state planning requirements would dictate how the projects would be prioritized.



PM Model Comparison�Gas-phase chemistry and aerosol equilibrium modules have evolved during the past several decades and been implemented in the various air quality models to simulate the formation of ozone and particulate matter.  The proposed project is to conduct particulate matter (PM) modeling comparisons to determine the best-available gas-phase and aerosol equilibrium modules that would be used to simulate the formation and transport of PM in the South Coast Air Basin.  The results of these analyses could benefit the understanding of inter-pollutant trading and new source review.



Grid-Based PM Source Apportionment Model Development�A receptor model such as the chemical mass balance (CMB) model estimates source contributions from the concentrations measured at the receptor site.  The CMB model may be one of the best tools for primary source contribution estimates.  However, the CMB model has its own uncertainties and several limitations for control strategy development purpose.  The CMB model cannot apportion secondary PM to its sources and cannot distinguish similar sources.  Furthermore, the CMB model can only apportion some major source categories; it cannot estimate contributions from numerous small sources for which, in general, source profiles are not available.  Even when small-source profiles are available, the CMB model cannot detect those contributions with adequate certainty because uncertainties associated with the source contribution estimates are greater than the source contributions.  ��The proposed project is to develop a source-oriented source apportionment model, which can apportion both primary and secondary PM to specific sources.  Kleeman and Cass originally developed a trajectory model, for the purpose of primary source apportionment.  It was extended to a grid-based model.  Recently, the former trajectory model was enhanced to address both primary and secondary PM.  A need exists to extend the enhanced trajectory model to a grid-based model as well.  Once this model is fully developed to a 3-dimensional grid-based model, it will provide a tool for control strategy development purposes, as well as for the estimation of inter-pollutant trading ratios.



Annual PM Modeling Enhancements�The annual average PM10 concentration has been the more stringent PM10 standard to attain for the South Coast Air Basin.  However, an annual average PM model to simulate the physical and chemical processes of the atmospheric aerosols has not been fully developed.  The current annual PM10 model (UAM/LC) performs fairly well and was used as part of the PM10 attainment demonstration in the 1997 AQMP.  To improve the accuracy of the UAM/LC model and further enhance its capabilities to address secondary organic carbon and PM2.5 fraction, UAMAERO-LT was developed.  However, the UAMAERO-LT model is still undergoing model performance evaluations.  The proposed project will enhance the current annual PM model by implementing different simplified aerosol modules.  The project will also seek an alternate approach, such as the implementation of parallel computation to a full equilibrium model.



VOC and PM Speciation Profiles Updates �CARB last updated VOC and PM speciation profiles in 1998.  There is a need to update certain speciation profiles to better represent current emission source characteristics.  The updated speciation profiles would be used in future AQMP revisions and air toxics analysis.  The proposal is to update PM profiles to increase size resolution and better reflect carbon content and air toxics compounds of PM emissions.  The existing PM profiles are primarily based on research from the early 1980s and possibly later 1970s.  Vehicular exhausts have changed dramatically since that period.  For example, the paved road dust profile still consists of a significant fraction of lead, reflecting leaded gasoline use in the past. ��Although VOC profiles are more up-to-date, certain profiles do not reflect real-world emissions.  Additional work in assessing assignment of profiles to emissions and better speciation resolution, with attention to air toxics compounds, would enhance the AQMD’s computer modeling efforts.



Evaluate and Update Photolysis Rate Modules�This proposal is to update the photolysis rate modules using the results obtained from the 1997 Southern California Ozone Study (SCOS).  Photolysis rates are key variables in simulating the rate of urban ozone formation.  As a result, updating these rates could potentially improve the performance of the modeling.  ��For this study, solar radiation data as a function of height obtained during the SCOS air quality study will be used to check the photolysis rates used in the various chemical mechanisms.  If necessary, changes will be made to the rates employed in these mechanisms.



Comparison of Chemical Mechanisms Used in Photochemical Computer Model�This proposal is to conduct a comparison of the various chemical mechanisms that are available for simulating urban ozone air quality.  There have been a number of mechanisms proposed in recent years for simulating ozone.  Examples of these include SAPRC99, CB4 and TOX.  This proposal is to conduct a comparison of these mechanisms to better understand their effects on control strategy development.  For this study, a number of ozone episodes will be simulated using the various mechanisms that are available. (e.g. CAMx, CMAQ, UAM-FCM, etc.).  The results of these runs will then be compared.  Based on these results, conclusions will be made about the characteristics of these mechanisms and their affects on attainment demonstrations. 



Development of High-Resolution Land Use Database�This proposal is to develop detailed land use and associated surface characteristic information of the South Coast Air Basin.  The program would include a survey of availability of up-to-date land use data and associated surface characteristics, evaluation of the database, and compilation.  The program also includes application of a land surface model (LSM).  The high-resolution database would be used to run prognostic meteorological models with a highly resolved grid over critical areas in the Basin and would significantly improve meteorological parameters such as temperature, planetary boundary layer and wind flow prediction that are used in complex photochemical and fine particulate models.



Real-Time Meteorological and Air Quality Modeling Capability�This project will develop a real-time capability to apply meteorological and air quality models.  Once operational, this program would build the regional modeling database to create long-term archives of meteorological episodes for use in future planning efforts and special studies.  The real-time modeling application would both complement and benefit from the daily air quality-forecasting program.  While the daily air quality forecast would continue to be based on empirical modeling analysis, the real-time regional modeling would provide additional meteorological data for evaluation and characterization and would also provide an alternate confirmation of the daily-predicted patterns of air pollution.  In addition, the modeling would benefit from the daily forecast program through the real-time assessment of model performance and understanding of the daily nuances in the ongoing meteorological profile that are often hidden when evaluating historical episodes.��The project would include retrieval of meteorological data from various sources, quality control of the data and archive, development of the interface software between archived data base and meteorological/air quality models, selection of the operational air quality and meteorological models, installation of the models, development of display software, and selection of computer hardware.  The project would provide real time as well as forecasted meteorological and air quality information in the Basin and assist the forecasting program at the district.  The developed system can provide timely information to the public and also serve as educational material.



(D)  Technology Advancement Research

Coordinated research to advance technology for both mobile sources and stationary sources of air pollution are presented in this element of the Research Plan.  Such coordinated efforts will pool resources from local, state, and federal agencies as well as academia and private organizations.  This research is intended to advance the state of knowledge and develop new technologies for greater air quality benefits for the residents of Southern California.  Such advances in science and technology should also benefit all urban areas suffering from the ill effects of poor air quality, on a national and international basis.  Under this research element, four broad categories have been identified:



Natural Gas Engine Technology

Hydrogen Infrastructure & Fuel Cell Vehicles

Hybrid Electric Vehicle Technology

Stationary Fuel Cell Power Generation



All of the proposed projects in this element of the research plan are identified in the 2002 Technology Advancement Update Report.  In addition to mobile source projects, research studies of advanced control technologies for stationary sources are proposed.  The following sections describe proposed projects under this element.  The reader is referred to the March 2002 Technology Advancement Update Report for more detailed discussions of the proposed research projects.



Natural Gas Engine Technology



Demonstrate Vehicles with Advanced CNG/LNG Engines�To demonstrate various types of medium-duty and heavy-duty vehicles such as vans, trucks, and buses to replace their diesel counterparts.  New engine technologies to be deployed in such vehicles will meet or exceed the 2007 U.S. EPA heavy-duty emission standards.  Three or four vehicles will be targeted in typical fleet operation.



Develop After-treatment Technologies for Gaseous Fueled Engines�To develop catalytic controls including oxidation catalysts, SCONOx, SCRs, etc., and particulate traps for CNG, LNG, and hydrogen-blend engines for greater reduction of VOC, NOx, and PM including PM2.5.  This project will be closely coordinated with other research-related projects identified in the 2002 Technology Advancement Update for information on the physics, chemistry, and toxicity of the exhaust emissions.



Demonstrate Natural Gas-Hydrogen Blend Fueled Vehicles�To demonstrate one transit bus, one medium-duty van or truck, and one passenger car with blends of natural gas and hydrogen fuel.  The engine will be optimized and needs for after-treatment technologies identified, if required.  Hydrogen will be supplied from the preliminary network of hydrogen stations in Southern California.



Hydrogen Infrastructure and Fuel Cell Vehicles Projects



Establish Initial Hydrogen Fueling Network�To establish five hydrogen fueling stations utilizing state-of-art natural gas reformers, water electrolyzers powered by solar or grid electricity, reversible fuel cells, and reformer-based energy stations.  The last concept needs additional research and is intended to supply fuel for future hydrogen vehicles as well as distributed stationary power for residential and commercial customers.



Demonstrate Prototype Hydrogen Fuel Cell Vehicles�To demonstrate four to six hydrogen fuel cell vehicles in limited service under joint agreements with vehicle OEMs.  Fuel cell vehicles will be operated on short-range missions, near hydrogen fueling infrastructure to be established as part of the previous proposal.  Operational data will be collected in close cooperation with vehicle Original Equipment Manufacturers (OEMs) for further technology improvements.



Develop New and Improved On-Board Hydrogen Storage Technologies�To conduct research on new hydrogen storage technologies to increase energy density and reduce on-board storage volume for increased range of operation.  New candidate technologies include nanotubes, metallic storage media, and high pressure or liquid storage technologies.  Challenges include safety considerations, cost, and durability of technologies in real-world service.



Research and Develop Flexible Hydrogen Fueling Station Concept�To conduct research and development on a combined stationary and transportation fueling station that can provide both stationary power and hydrogen fuel for vehicles.  Hydrogen produced at the site can be used to power a fuel cell that provides local electricity, or directed towards fuel cell vehicles as needed.  This increased utilization bridges the gaps between stationary and mobile source needs for hydrogen and attempts to utilize synergies arising from a flexible station concept.



Hybrid Electric Vehicle Technology Projects



Development of High-Density, Low-Weight, Energy Storage Systems�To conduct research and demonstration of a new generation of batteries, ultracapacitors, and other energy storage devices.  Such systems have the potential for applications to gasoline, natural gas, hydrogen internal combustion engines as well as microturbines and fuel cell engines.   Weight, cost, and other technical issues will be addressed in this program which is intended to improve the range and usability of zero- and near-zero emission vehicles.



Demonstration of Microturbine Hybrid Natural Gas Heavy-duty Vehicles�To demonstrate two to three vehicles using microturbine-electric hybrid technologies with CNG/LNG.  Such vehicles have the potential for greater emissions reductions and improved fuel economy, when compared to gasoline- and diesel-electric hybrids.  Buses and heavy-duty trucks will be targeted for this project initially.



Demonstration of Hybrid Natural Gas Locomotives�To demonstrate one or two locomotives using LNG-electric hybrid technologies for in-Basin service.  Such locomotives have the potential for greater emissions reductions and improved fuel economy, when compared to their diesel-electric hybrids.  Commuter and switcher engines will be tested for new applications of this technology.



Stationary Fuel Cell Power Generation



Demonstration of Residential Fuel Cells�To demonstrate three to five groups of distributed fuel cell power generation technologies of 50-100 kW in each group.  This would supply residential power needs for new or existing homes completely.  Solid oxide (SO) and proton exchange membrane (PEM) fuel cells will be targeted for this demonstration, in conjunction with heat recovery, if feasible.  Reliability, durability, and power quality will be monitored in close cooperation with the vendors.



Demonstration of Commercial and Large Scale Fuel Cells�To demonstrate two or three commercial or small utility fuel cell power generation technologies of 250 to 500 kW each.  This would supply power to existing industries or businesses and to local utility grids.  Solid oxide and molten carbonate (MC) fuel cells will be targeted for this demonstration, in conjunction with heat recovery, if feasible.  Reliability, durability, and power quality will be monitored for these emerging systems.



Development of Hybrid or Co-Generation Fuel Cells�To develop one or two high-efficiency advanced hybrid fuel cells that will produce power and heat for small- to medium-size facilities.  The fuel cell could be SO, MC, or PEM, and the hybrid technology can be a microturbine or engine powered by natural gas or renewable fuel.  This project will develop prototypes with combined efficiency in excess of 70 percent to demonstrate the feasibility of this concept in practice.



(E)  Technical Support for Rule Development/Implementation

As part of new rule development and implementation, periodic technology assessments are conducted to determine if rule effectiveness is met; future technology-forcing emissions limits can be met; and control technologies are commercially available or feasible to meet future rule compliance limits.  The following sections describe projects in support of the AQMD’s regulatory programs.



Rule 1171 Technology Assessment for Cleaning of Electrical Apparatus and Electronic Components, Coatings, Adhesives, Screen Printing Ink, Ultraviolet Ink, and Specialty Flexographic Printing Ink Application Equipment�Rule 1171 - Solvent Cleaning Operations was amended on October 8, 1999 to achieve additional VOC emission reductions to meet state and federal requirements.  The amendment set lower VOC content limits for all solvent cleaning activities in two phases.  The first reduction in VOC limits took effect on December 1, 2001, while the second phase is scheduled to occur on July 1, 2005.  The year 2005 VOC limits are technology-forcing limits and are substantially lower than the VOC content of many of the solvents used today.  ��The objective of the project is to determine if the year 2005 VOC limits for the cleaning operations mentioned above are technologically feasible and cost-effective.  The project will be accomplished through assessment, development, and demonstration of existing and new low-VOC cleaning systems.  The project involves collection of information on typical cleaning practices that are currently used for the cleaning operations subject to this study, and extensive research to identify available cleaning systems that comply with the year 2005 limits.  New solvents or cleaning methods will be identified and developed if compliant systems are not available.  Newly developed low-VOC systems will be tested at end-user facilities for cleaning performance, and modified, if necessary, to determine the lowest feasible VOC limits.  The project includes comparison of cleaning performance, cost-effectiveness, environmental impacts, and other trade-offs for the high-VOC systems currently used and the newly developed low-VOC systems.



Rule 1171 Technology Assessment for Cleaning of Lithographic Printing Ink Application Equipment�Rule 1171 - Solvent Cleaning Operations was amended on October 8, 1999 to achieve additional VOC emission reductions to meet state and federal requirements.  In two steps, the amendment set lower VOC content limits for the cleaning of ink application equipment used in lithographic printing operations.  The first reduction in VOC limits took effect on December 1, 2001, while the second phase is scheduled to occur on July 1, 2005.  The year 2005 VOC limits are technology-forcing limits and are substantially lower than the VOC contents of many of the solvents used today.  Currently, the VOC limit for the cleaning of roller wash-step 1 is 600 grams per liter, and the limit is 800 grams per liter VOC for roller wash-step 2, blanket wash, and on-press components.  In the year 2005, the VOC content limit will be 100 grams per liter for these cleaning applications.��The 1999 amendment also required the Executive Officer to complete by July 1, 2004, a technology assessment of low-VOC technologies for the cleaning of lithographic printing ink application equipment.  After the assessment, the Executive Officer is required to report to the Governing Board on its progress and whether future rule amendments are necessary.��The objective of the project is to determine the overall feasibility of the year 2005 VOC limits for cleaning ink application equipment used in lithographic printing operations.  The overall feasibility of cleaning materials includes cleaning effectiveness to remove contaminants without compromising print quality, cost-effectiveness, and environmental impacts.  The printing industry currently uses high-VOC solvents for cleaning rollers, blankets, and on-press components.  The technical challenge lies in finding low-VOC alternative clean-up solvents that are compatible with rubber products such as rollers and blankets.  Tests with acetone, a VOC-exempt solvent, has shown that it can clean the ink off rollers and blankets but has a detrimental effect (swelling) on the blanket material.��The scope of the project includes recommending the lowest feasible VOC content limits, if it is determined that the year 2005 VOC content limits are not feasible.  The project will involve identifying, reformulating, and testing existing cleaning materials that are currently in use or that have been formulated for use in lithographic printing operations.  New low-VOC cleaning materials will also be developed and tested using approved cleaning devices and methods.  Cleaning materials that have been determined to be technically feasible will be further evaluated for cost and overall environmental impacts in order to assess their overall feasibility.



Technology Assessment of Alternatives to Open Burning Within the Basin�AQMD Rule 444 (Open Burning) allows for prescribed and agricultural burning to occur on permissive burn days.  Staff estimates up to 120 no-burn days may be predicted in San Bernardino county during the season when conditions are most conducive to burning.  Extreme fire hazard conditions have increased the need for prescribed burning in forested areas. ��The carrying capacity for open burning has been established within the District (excluding Coachella Valley) at 150 acres per day for prescribed wildland and range burning and 150 acres for agricultural burning.  Emission reductions of particulate matter are required in the Basin to attain federal clean air standards.  There is a need to evaluate open burning alternatives in relationship to District objectives to determine future District policy and rulemaking for open burning.��More data is needed to assess whether viable alternatives to open burning exist within the Basin and should be emphasized and encouraged perhaps through economic incentives within the regulated community.  Alternatives include chipping for ground cover and erosion control, biomass-to-energy, biomass-to-ethanol, and other marketable products.  In addition, there is increasing support for the use of air curtain destructors from the USDA Forest Service to minimize smoke emissions and increase the amount of waste that can be burned at a project site.  The emission impacts of the use of this technology within the Basin have not clearly been defined.



Alternative VOC Testing Methods�As new lower VOC paints and coatings are developed by manufacturers and as further reductions are sought in the allowable-VOC limits governing their use, the need to obtain reliable and accurate analysis of those products is important.  Currently the most common method for VOC determination for most regulatory agencies is U.S. EPA Test Method 24 -- Determination of Volatile Matter Content, Water Content, Density, Volume Solids, and Weight Solids of Surface Coatings.��The objective of the project is to evaluate alternative test methods to U.S. EPA Test Method 24.  Other test methods indicated to be as good or better as U.S. EPA Method 24 are as follows: (1) direct gas chromatography (GC) and sold-phase microextraction (SPME) as analyzed by the Los Angeles Society for Coatings Technology Technical Committee and (2) azeotropic extraction, based on a Karl Fischer titration technique developed by California State Polytechnique University at Pomona.  These are just two areas of study that this research project would focus on.



Polymer Research and Low-VOC Architectural Coatings �The area of polymer research holds the key to the manufacture of lower VOC products, particularly in the architectural coatings industry.  There are many areas of polymer research that have the potential to derive new single or multi-component products that may be more compatible with specific carriers, are non-hazardous or exempt and can effectively work with the binder materials to reduce coatings viscosity for easier application of the coating material.��The scope of this project would entail further laboratory research in the area of low-VOC coating formulations that effectively produce desired qualities such as durability, hardness and aesthetic appearance without lacking the performance characteristics of traditional solvent borne coatings.  Focusing on the resins and conditions of polymerization relative to film hardness and glass transition temperature may help to pave the way to improved high solids and water borne coating systems.  As research continues in the area of alkyd, polyester and urethane resins in water borne coatings, there will be greater success in the continued reduction of VOCs in all types of coatings.  The area of hybrid polymer research is very promising. ��The research project should seek to improve the availability of alternative chemistries that can lead to the formulation of low-VOC products and determine changes that can positively affect the molecular makeup of polymers and their direct effect on coatings properties.  Reactivity related to the process of polymerization and the overall curing process should be considered in this research project focusing on the development of superior products to produce excellent polymerization with low-VOC products.



Technology Assessments to Identify Low-VOC Lubricants �Lubricants are used in all phases of metal working operations such as cutting, forming, drawing, etc.  A lubricant’s function is to minimize contact friction between tooling and the metal being worked.  Lubricants are not subject to any source specific rule (Regulation XI).  SCAQMD Rule 442 (Usage of Solvents) limits VOC emissions for sources such as lubricants not subject to Regulation IX to 883 lbs/month.  Lubricants may be oil-based, water soluble, or synthetic.  Light mineral oil and kerosene are common lubricants.  Large metal stamping operations using vanishing oils can have VOC emissions in excess of 50 tons per year thus making them a significant, unregulated source of VOC.  ��A technology assessment is required to identify low-VOC products and aqueous solvents which are readily available and future technology such as non-toxic VOC exempt compounds.  Staff has estimated 1.6 tons/day of emissions will be reduced by recent amendments to Rule 442 from the 1996-97 emissions inventory.  It is difficult to accurately estimate the potential emission reductions from the use of lubricants since most metal working operations do not require air quality permits and the inventory is not well known.  The introduction of synthetic lubricants must also be evaluated as to their air quality impact.��Assessment of these technologies and the current emission inventory is required to decide on a regulatory course of action to reduce VOC emissions from these sources.  If alternative technologies are not available for certain processes (such as the use of vanishing oils in metal stamping operations), additional work may be required to reduce such emissions.��If technology-forcing VOC limits are considered to be feasible for lubricants, these VOC limits will be incorporated into source-specific rules for a broader range of metal working operations and should result in direct VOC emissions reductions in the Basin.  



New and Innovative Air Pollution Control Equipment �The scope of this research project is to determine the availability of new and innovative control technologies and their applicability in real-world situations for the control of air pollutants.  Availability is a practical, factual determination, using conventional notions of whether the technology can be put into use.  When conducting the research, there should be a sense of product reliability and the particular control technology shall be able to attain emission reductions at 95% + reliability levels.  Control equipment is expected to be designed to consider all safety precautions and created with quality parts.  Liability and customer satisfaction should be a priority with the manufacturer of the control equipment, reflecting the District's credibility in supporting such equipment and enforcing their use so as to reduce emissions.��The project will conduct a comprehensive review of research literature and air pollution control technology and equipment vendors to identify emerging air pollution control technologies in North and South America, Japan, and European and Asian countries, including the Pacific Rim.  Primary emphasis should be placed on identifying control technologies or alternative basic processes for equipment such as combustion devices, oil and chemical processing, inks, solvents and coatings users, electronics manufacturing and assembly, area sources, fugitive emission sources, and food processing to include wineries and breweries.  All the data should be tabulated in an electronic format for ease of review and shall include contacts with phone numbers in order for further review at a future date.  Recommendations from this study are an essential element for background research for future rule development.



Reactivity-based Approaches�It has been realized for a number of years that not all VOCs are equal in their effects on ground-level ozone formation.  Some VOCs react so slowly they have almost no effect on ozone pollution episodes, others not only form ozone themselves but also enhance ozone formation from other VOCs, and others actually inhibit ozone formation.  In recognition of this, the U.S. EPA has had a policy of exempting from VOC regulations compounds that react extremely slowly or, more recently, compounds which have been shown to be ozone inhibitors.  However, the vast majority of VOCs have been regulated as if they all had the same effect on ozone, even though this is known not to be the case.��The impact of a VOC on formation of ozone or other measures of air quality is referred to as its atmospheric “reactivity.”  VOC regulations that take into account differences in VOC reactivity have the potential of being much more cost-effective than present policy, and would eliminate the need for the arbitrary dividing line in the current exemption policy.  However, there are significant uncertainties on how VOC reactivities should be quantified and determined, and there are major unresolved policy issues that affect what scientific research is most needed.  In view of this, the U.S. EPA and other regulatory agencies joined with industry groups and interested researchers to form the Reactivity Research Working Group (RRWG), to coordinate policy-relevant research related to VOC reactivity.��The scope of this project would be to assess current research activities and sponsor future research activities that seek to expand the state of knowledge and alleviate uncertainties associated with reactivity-based approaches.  This project would also augment reactivity research currently being conducted at various facilities.  This research would lend support to the possibility of using low-reactivity-based products for incorporation into future rule development for further VOC reductions.  By reducing VOCs, a concurrent reduction of ground level ozone may be achieved.



Application Techniques�One of the most effective means of reducing VOCs is the application technique used when transferring the coating to the desired substrate.  As the transfer efficiency of equipment improves, to a certain extent, there is a direct correlation in the reduction of total paint usage and VOC emissions.  The focus of this research project is to elicit and test conventional and new equipment used to apply coatings in varied environmental conditions.  Research in the areas of metalized spraying techniques and laser technologies used to improve transfer rates and reduce VOC’s emitted are to be considered.��The scope of the study should include the review and comparative influence of many parameters including but not limited to the desired quality of the completed paint job, the rate of application, the desired film thickness and the uniformity of the applied film thickness.  It should be noted that the study must consider that the effective transfer efficiency is very dependent upon the existing coating situation and substrate as well as the coating being applied.  The comparison of various coating application techniques should be discussed and all factors influencing the transfer efficiencies should be noted in each situation.  The information from this study should result in recommendations to increase transfer efficiency requirements within the source-specific rules.



Rubber and Plastic Manufacturing Emissions�There are several manufacturers that are not permitted by the AQMD under the requirements of Rules 1175 - Polymeric Cellular Products (Foam) or 1162 - Polyester Resin Operations.  Other foam, rubber and plastic processes need to be identified and their emissions quantified.��The scope of this project would identify various products and their detail manufacturing processes, equipment and materials usage.  The project will analyze emissions due to handling, production, packaging and shipping (off-site emissions or after-manufacture emissions).  Further, the project will develop emission factors and quantify the emissions for each manufacturing process.  Also, the project will identify any emission control equipment currently being used and may recommend the use of some type of control equipment for further emissions reduction.   



Mold Release Agent�There are significant quantities of mold release materials used in plastic, rubber, fiberglass, metal and other materials molding operations.  Mold releases prevent the subject materials from sticking to the molds and create a smooth finish to the products.  Mold release may be applied by spraying, brushing, wiping, etc.��The purpose of the project is to identify the types of mold release materials for all molding applications, assess emission inventories and identify lower-VOC replacements.  The project would quantify the VOC or toxic material emissions during applications such as spraying, brushing, wiping, as well as during drying or curing for each mold release type and application.  The project would also identify low- or zero-VOC mold release agents that can replace high-VOC formulations.



Development and Demonstration of Low- or Zero-VOC Solvent Dry Cleaning Technology�Currently, perchloroethylene (PCE or perc) solvent is the most common solvent used for dry cleaning in the South Coast Air Basin.  The International Agency for Research on Cancer (IARC) has classified PCE as a potential human carcinogen and the U.S. EPA listed PCE as a hazardous air pollutant in the 1990 Clean Air Act Amendments.  In addition, PCE has been detected in ground water at several Super Fund sites which, in turn, has escalated the liability risks to ongoing dry cleaning operations and to owners of shopping malls where such operations are located.���To reduce the health and environmental risks associated with PCE, AQMD is proposing an amendment to Rule 1421- Control of Perchloroethylene Emissions from Dry Cleaning systems to require dry cleaners to purchase non-perc alternative cleaning technologies upon replacement of their machine or addition of a new machine.  Non-perc alternative cleaning technologies include, but are not limited to wet cleaning, solvent cleaning, and CO2 cleaning.  Wet cleaning is a process for cleaning sensitive textiles (e.g. wool, silk, rayon, linen) in water followed by appropriate drying and restorative finishing processing.  The dry cleaning industry has not yet accepted this technology to a noticeable degree.  Possible reasons are lack of familiarity with this technology, uncertainty about process quality and equipment durability, and concern over garment care warranties.��The objective of the project is to continue the promotion of wet cleaning conversion and training.  The program will include establishing demonstration sites, extending outreach programs to members of the dry-cleaning community, garment manufacturers, retailers and providing technical assistance and training.  As part of outreach efforts, the program may include conducting seminars and preparing reports and training materials. 



Development and Demonstration of Technologies to Reduce Risk from Methylene Chloride Used in Wood Product Stripping�Methylene chloride, commonly used as a solvent in the wood furniture stripping industry, has been identified as a toxic air contaminant with both cancer and non-cancer health impacts.  It is listed as a toxic air contaminant under California Proposition 65 and AQMD Rules 1401 – New Source Review of Toxic Air Contaminants, and 1402 – Control of Toxic Air Contaminants from Existing Sources.  The March 2000 Air Toxics Control Plan lists control of wood product stripping with methylene chloride as a stationary source control strategy.��A temporary exemption from Rule 1401 for wood product stripping ended January 10, 2000.  The March 2000 amendments to Rule 1402 identified several industries for technology-based toxics rules because the sources typically have risk values greater than the 25-in-one-million threshold for the rule.  Wood product stripping is one of the targeted industries and development of new Rule 1437 – Furniture Stripping Operations, is to begin in 2002.  AQMD Rule 1136 – Wood Product Coating, currently limits VOC emissions from furniture stripping operations to less than 350 g/l and VOC composite vapor pressure to 2 mm Hg or less at 20oC.  Methylene chloride is not considered a VOC.��There are approximately 250 wood product stripping operations in the South Coast Basin, most of which are very small businesses with 10 or fewer employees and annual profits of approximately $30,000.  The current stripping formulation is about 80% methylene chloride and is used to remove all types of coatings from wood.  Most strippers use very little stripper which is applied by hand either in a coating booth, outside, or in their facility without ventilation.  The larger strippers usually apply the stripper with a pump and a brush over a flow tray, a shallow sloped tray with a drain at one end.  Some shops use dip tanks rather than flow trays and some use both.  Ventilation systems, where they exist, are typically low air flow systems along the side of the flow tray consisting of PVC pipe with holes and a small blower.��The objective of the project is evaluation, development and demonstration of technologies to reduce carcinogenic risk from methylene chloride.  Technologies to be investigated could include chemical substitution or reformulation, process changes, and/or add-on controls.  Assessment of technologies to reduce risk from methylene chloride is needed to aid in development of a technology-based toxics control rule for the wood product stripping industry.  It should be noted that a recent investigation was not able to identify a technology or reformulation that would reduce methylene chloride from furniture stripping operations to a level consistent with a risk of 25-in-one-million.  This effort could help identify cost-effective alternatives to reduce methylene chloride emissions and reduce risks, which would help AQMD rule development efforts, and provide better public health protection.



Technology Assessment to Evaluate the Availability and the Application Feasibility of Low-VOC Wood Coatings�In July 1996, Rule 1136 – Wood Products Coatings was amended to reduce VOC and emissions from the use of coatings and strippers on wood products. The final VOC requirements of the amended rule represent 81% VOC emissions reduction (8.9 tons per day).  Such emissions reduction can be achieved through the implementation of technology-forcing VOC content, namely, waterborne coatings or coatings formulated with exempt compounds.  In the rule amendment resolution, the AQMD Governing Board acknowledges some wood coaters’ difficulties to comply with the final VOC requirements.  Therefore, the final VOC limits were delayed to �July 1, 2005 and interim July 1, 1997 VOC limits were established to achive over half (5.0 tons per day or 45% VOC emissions reductions) of the July 1, 2005 limits.  The amended rule requires affected facilities to submit progress reports explaining their progress and approach to meeting the final July 1, 2005 compliance limits.



Technology Assessment of Nonatomizing Applications of Gel Coat Materials�In the composite industry, fabricators apply resin and gel coat materials to open molds by means of manual (hand lay-up) or mechanical (spray-up) applications. In mechanical applications, resins are typically applied using atomized spray guns. Atomizing application of composite materials creates an overspray that significantly reduces the transfer efficiency of the material sprayed to the substrate (mold).  This results in excess emissions of VOCs and HAPs to the atmosphere.  Atomizing applications include high-pressure airless, air-assisted airless and high-volume low-pressure (HVLP) spray guns.��Recently amended AQMD Rule 1162-Polyester Resin Operations requires composite fabricators to utilize nonatomizing technologies to apply resins and gel coats to open molds.  Nonatomizing application technologies represent a new approach for the composite manufacturers to control the emissions from composite operations.  These technologies allow significant reduction in VOC and HAP emissions by improving the transfer efficiency of the sprayed materials, minimizing the amount of waste and enhancing the work environment.  Several studies were conducted by the Research Triangle Institute (U.S. EPA’s consultant) and others.  They estimated the average emission reduction of the nonatomizing application technologies to be 72% from that from atomized applications emissions.��While composite fabricators have experienced no difficulty in spraying resin materials with nonatomizing technology, they have encountered problems with nonatomizing application of gel coat.  These include the viscosity of gel coat and the resultant porosity and air entrapment in the applied product.  The AQMD Governing Board has directed staff to confirm the feasibility of applying gel coats to an open molding surface using nonatomizing application technologies.



Technology Assessment of Future VOC Detection Devices�Several AQMD rules require monitoring of VOC emission sources for compliance with rule limits.  Also, Permits to Operate may impose certain emission limits for equipment handling hazardous air pollutants (HAP) that need to be verified for compliance.  Generally, this is done using a portable hydrocarbon analyzer or Organic Vapor Analyzer (OVA), in accordance with U.S. EPA Reference Method 21.  This method is applicable for the determination of VOC leaks from process and control equipment, contaminated soil and landfill surfaces.���In addition, several AQMD rules prescribe self-inspection programs for sources of fugitive VOC emissions, where monitoring is performed on a quarterly basis for a high number of individual sources.  This process is very labor intensive since tens of thousands of components are screened.  Therefore, new detection technologies that could readily target leaks have been sought to make the screening process more efficient and increase productivity.��Laser-Based Sensing:�The development of periodically poled lithium niobate (PPLN) has sparked the advent of broadly tunable, compact, highly efficient infrared laser sources.  PPLN is a recently developed quasi-phasematched crystal that is significantly more efficient and tunable than conventional crystals.  Current projects include construction of a hand-held imager for standoff detection of methane and hydrocarbons.  The device operates by scanning an infrared laser beam across a scene and using the backscattered radiation to create a real-time, laser-illuminated image of the scene.  If a gas plume is present, the device attenuates a portion of the return signal and causes a dark gas image to appear in the video picture.  By revealing a leak in a two-dimensional image, the system greatly simplifies and accelerates leak detection.  This instrument has been successfully field tested in a gas distribution system and in two petroleum refineries.��New Electronic Nose:�An innovative electronic nose based on gas chromatography and a surface acoustic wave sensor functions as the equivalent of more than 500 chemical detectors.  An array of sensors simulating the human olfactory response has become known as an electronic nose.  Electronic noses are designed to quantify and characterize all substances present in the sample. In the ideal array response there is no overlap of sensor outputs; each output corresponds to only one analyte or chemical compound.��GC/SAW ELECTRONIC NOSE OPERATING PRINCIPLE: �The gas chromatography/surface acoustic wave (GC/SAW) electronic nose system is based on fast gas chromatography.  Each gas is identified by its unique retention time, or the time at which the center of a symmetrical peak appears on the chromatogram.  The SAW sensor performs quantitative and qualitative analyses of each vapor constituent as it exits the GC column.  This sensor is an uncoated, high-Q piezoelectric quartz crystal with a natural resonating frequency of 500 MHz.  Its surface temperature is controlled by a small thermoelectric element that cools the surface to promote vapor condensation and then heats it for cleaning between analyses. ��Meso-Fluidic System:�In situ environmental monitoring system using a meso-fluidic system that includes reagents and mixing to perform chemical analysis.��NEW EXTRACTING MATERIALS:�The research project aims at developing detection systems for relevant VOCs in chemical, biotechnological and environmental processes with the help of new extracting materials: polymers and smart gels.  Main applica-tion fields are: physical-chemical sensor validation, on-line detection and control systems and effluent minimization.��TRACE DETECTION IN AIR:�A selective and soft ionization technique is necessary in order to detect VOCs in air at trace levels.  This can be realized by chemical ionization using the proton transfer reaction from H3O+.  Chemical ionization using the proton transfer reaction from H3O+ is a selective and soft ionization technique: in air only VOCs are ionized and can be easily identified by their mass.  Associating this chemical ionization technique with (Fourier Transform Ion Cylotron Resonance (FTICR) detection will allow on line detection (without preconcentration) of VOC in air at very low concentrations (~1ppb) with the advantages of FTICR such as high mass resolution or the dual Mass Spectrometer (MS/MS) capacity (which can be used to distinguish isomers).��Nanocomposite Sensor Array for the Detection of Multiple Toxic Air Pollutants:�This project is intended to develop a low-cost, sensitive, and selective sensor array for the detection of VOCs.  In particular, the final sensor array will detect a subset of VOCs from the Toxic Air Pollutants List. The ability to accurately and reliably quantify VOC emissions from industrial processes can lead to control and reduction of these emissions, resulting in a significant environmental benefit.  Nanomaterials Research Corporation's sensor array will use the principles of the well-known solid-state resistive sensor; however, the sensor will be based on the proprietary nanocomposite sensor technology developed by the company.  Temperature modulation techniques will be combined with variations in materials chemistry to form an array device that will be sensitive and selective. 



Stationary and Portable Internal Combustion Engines�Internal combustion engines, primarily diesel fired, are used for a number of applications throughout the AQMD.  Stationary engines are used to provide emergency standby power and are generally uncontrolled.  Portable engines are used for power generation, air compression, rock crushing, water pumping and a myriad of other applications.  Emissions from these engines are a significant NOx and toxic particulate source.  Rule 1110.2 Emissions from Gaseous- and Liquid-Fueled Internal Combustion Engines exempts emergency standby engines and the standards for portable engines are at a level that does not require the use of control or clean fuel technology.��In the past several years there has been a significant amount of research in the development of particulate control technology for diesel engines.  Control of the particulate not only reduces toxics emissions, but also allows for the installation of NOx reduction catalyst technology on diesel engines.  The purpose of this research project is to install the emerging particulate and NOx control technology on selected engine classes.  The installed control technology would be evaluated for effectiveness on those specific engine classes as well as identifying the applicability to other engine classes.  The results would be used to establish emission standards for rules and ATCMs.



Cleaning Technology For Landfill and Sewage Digester Gas�Rule 1110.2 Emissions from Gaseous- and Liquid-Fueled Internal Combustion Engines establishes an alternative limit for engines fueled by landfill and digester gas.  In addition, many such engines are subject to alternative compliance through applicability to Rule 1110.1 Emissions from Stationary Internal Combustion Engines that is due to expire in January 2004.  The special limits were allowed because catalyst technology was not generally considered applicable because of the fouling caused by unknown constituents in landfill and digester gas.  In recent years the use of landfill digester gas has significantly increased and IC engines burning this gas have become a significant NOx source.��Technology has existed for a number of years to remove the impurities for landfill and digester gas and improve the heating value of the gas in the process.  Since there has been no requirement to use this technology, it has not been tested on units operating here in the AQMD.  There has been conflicting information provided on its effectiveness in preventing the catalyst fouling problem with landfill and digester gas-fired IC engines as well as the cost effectiveness of such technology.��The purpose of this project is to install and evaluate the gas cleaning technology on selected landfill and digester gas-fired IC engines in the AQMD.  Results of the research would be used as the basis for establishing emission standards for these engines beginning with the rulemaking activity that will commence in 2003.



Quantify Emission Reduction Effectiveness of Expeditious Dairy Manure Removal�Based on AQMP Control Measure WST-01, Proposed Rule 1127 Emission Reductions from Livestock Waste seeks to reduce emissions of ammonia and VOCs from livestock waste, particularly dairy manure.  Under the SIP settlement agreement, this rule must be implemented by 2004.  The PR 1127 Livestock Waste Emission Reduction Working Group has identified the expeditious removal of manure from the corrals for processing (e.g., anaerobic digesters, enclosed composting) as a potentially cost-effective and technically feasible way to reduce emissions.  To quantify the emission reduction effectiveness, research is needed to assess the time-history of manure emissions from deposition until removal. ��This research study would consist of ammonia and VOC emissions testing of manure from deposition over a period of 90 days.  (Currently, local dairies are required to remove manure every 180 days.)  Higher emissions are expected at deposition due to urine volatilization and the moist condition of the manure.  The study would use the standard isolation flux chamber or equivalent technology to measure emissions at a set sampling interval.  Environmental conditions would be set to mimic local conditions, perhaps even seasonal conditions.  The results of the research would allow AQMD staff to quantify the emissions reduction effectiveness of manure removal strategies.



Establish Emission Reduction Effectiveness and “Certification” of Manure Treatments�Based on AQMP Control Measure WST-01, Proposed Rule 1127 Emission Reductions from Livestock Waste seeks to reduce emissions of ammonia and VOCs from livestock waste, particularly dairy manure.  Under the SIP settlement agreement, this rule must be implemented by 2004.  The PR 1127 Livestock Waste Emission Reduction Working Group has identified manure treatments (e.g. enzymes, microbes, chemicals) as potentially cost-effective and technically feasible ways to reduce emissions.  Based on Working Group comment, the AQMD released on April 5, 2002 an RFP entitled “Establishment of Testing Protocols for Manure Treatments’ Air Emission Reduction Effectiveness.”  As noted in that RFP, a variety of potential products, based on different mechanisms, have claimed to reduce odors and vectors (e.g. flies) and may have ammonia and VOC emission reduction potential.  The RFP seeks to classify these projects and establish testing protocols for each product classification.  After testing protocols are set, additional money will be needed to test specific products and set “certification” standards for products that could demonstrate compliance with potential PR 1127 requirements.  This effort would be similar to the testing and establishment of certification standards for PM10-efficient street sweepers (Rule 1186 Appendix A – Certified Street Sweeper Compliance Testing Protocol), which was funded by the AQMD.��This research study would consist of testing a variety of manure treatment products or systems according to the previously established testing protocol for their product class.  A range of products and product classifications would need to be tested to set feasible “certification” standards.  The testing protocols would be established by early 2003, under a previous AQMD research contract.  Testing would likely involve laboratory and/or field testing of manure before and after treatments.  There is a definite potential for cost-sharing for this project, based on the interest by the dairy industry and product vendors.



Coachella Valley PM and Upper Air Study�The goal of this project is to improve public notification and implementation of PM10 mitigation measures by improving the agency's ability to forecast high winds and the resulting PM10 concentrations in the Coachella Valley. Beginning in the early 1990s, a comprehensive program has been implemented to reduce emissions from man-made Coachella Valley PM10 sources.  These efforts resulted in significant ambient PM10 reductions; however, the region remains affected by elevated PM10 concentrations, exacerbated by high winds.  High winds also entrain significant amounts of PM10 from natural blowsand areas.  In 1996, the AQMD adopted a Natural Events Action Plan (NEAP), which focuses on minimizing public PM10 exposure and minimizing controllable PM10 sources during high wind events.   Better characterization of the Valley’s meteorology and blowsand sources are necessary to achieve the goals of the 1996 NEAP.��There is currently a high wind notification system that was designed to serve the Coachella Valley.  This system, however, relies on a limited number of wind monitoring sites and consists of dated equipment that is subject to frequent break-downs.  The technology purchased under this project will augment the current systems, which are being upgraded.  A Sodar (acoustic wind profiler) purchased under this project will be deployed for a study of the upper level wind patterns, whose impact on regional PM10 transport is not currently well understood.  In addition, three Sensit particle counting instruments are also proposed to document the amount of blowsand material emanating from undisturbed desert areas during varying weather conditions and to determine the wind speed threshold at which the dust particles are entrained into the atmosphere.  This technology has been used in the Owens Valley area to monitor particulate emissions from a dry lakebed and has also been used to improve the Great Basin Air District’s PM10 modeling capabilities and attainment demonstrations.  To facilitate the program implementation, a contractor is proposed to obtain the necessary site approvals, install the equipment, and initially maintain and monitor the meteorological network.  The contractor will also provide validated data archives for the first six months of network operation and will train AQMD staff for the future use and maintenance of the instruments.  Current AQMD staffing is insufficient to expeditiously upgrade, install, and provide for the initial maintenance of this network.



GIS-enhanced Aerial Photographs for Targeted Area Source Analysis�The goal of this project is to improve area source identification, characterization and control.  As the AQMD nears attainment of the ozone and PM10 standards, geographical zones of exceedances have been identified through modeling.  The AQMP calls for consideration of spatial control programs, where they may be more cost-effective than traditional District-wide controls.  The already stringent level of controls on traditional point sources of emissions places additional emphasis on the identification and control of area sources.  Various geographical information system (GIS) technologies could allow the AQMD to better identify and characterize area source emissions, particularly fugitive dust and ammonia sources.  They would also help assess the impact of these sources on local receptors, which is particularly important in assessing environmental justice issues.  GIS technologies could also be used to enhance assessment of PM10 and air toxics levels, such as was done in the Mira Loma and LAX studies, and used in the siting of special monitoring sites.��The AQMD currently uses GIS technologies for fugitive dust source characterization, other area source identification, and sensitive receptor analyses, among other uses.  This project would provide low-level aerial photographs of the District that have been incorporated into a GIS-capable database/program.  This aerial photographic GIS database/program could be used for several  important AQMD programs.  Using the AQMD’s GIS systems, staff could overlay emission factor and other information over photographs of the source(s) to produce local emissions estimates. The effect of control programs could be assessed by overlaying control factors, coupled with localized or regional modeling.   Staff could better address environmental justice issues by overlaying GIS-encoded socioeconomic (e.g. census) data over GIS-capable aerial maps of the potentially-impacted area.  The program may also be useful for specific compliance actions, particularly those where the source of emissions is unknown or difficult to locate.



Assessing Improved Composting Systems�The goal of this project is to assess improved composting systems.  Traditionally uncontrolled open windrow and static pile composting operations emit an estimated 6.6 tons/day of VOC and 4.7 tons/day of ammonia.  As a result of the development of Proposed Rule 1133 Emission Reductions from Composting Operations, composting technologies have been identified that reduce emissions of VOC and ammonia.  These technologies are based on forced aeration systems vented to controls.  These operations can also be enclosed to further reduce emissions. PR 1133 stakeholders have recommended that some of these aeration technologies could be optimized to further reduce emissions, with or without enclosures.  An example would be the recently started Southern California Alliance of POTWs (SCAP) study of open-air aerated static pile (ASP) systems for digested sewage sludge composting.  In addition, some stakeholders believe that compost amendments and other best management practices (BMPs) could be reduce emissions from open windrow or static pile composting.   At its April 5, 2002 public hearing, the AQMD Governing Board recommended the formation of a Technical Advisory Committee (TAC) to review and comment on research into more cost-effective emission-reduction technologies and BMPs for composting operations.��The types of technologies that would be assessed by this project include open-air ASP systems for both co-composting (e.g. biosolids, manure) and greenwaste-only composting, and BMPs and additives for greenwaste-only composting.  The ASP systems would need to be optimized separately for the two different types of composting.  The research would apply to pilot applications of these technologies to existing or new composting operations.  Funding would be needed for emissions testing, laboratory analysis, and subsequent data analysis.  Additional funds may be necessary to set up pilot ASP programs, particularly for greenwaste-only composting.  Research and technology application would most likely be done in conjunction with either the California Integrated Waste Management Board, CARB, local sanitation and wastewater districts, and local composting facilities.



Post-Rule Socioeconomic Impacts Assessment�The incremental nature of the rule development process tends to create socioeconomic impacts over time.  The existing AQMD socioeconomic assessments are mainly prospective assessments, which project the costs and impacts of regulation into the future.  It is essential to develop tools and identify the accuracy of these prospective assessments and learn how such prospective assessments might be made more accurate.  For this purpose, it is critical to obtain data on actual compliance expenditures over time and isolate the true costs of compliance from expenditures that may jointly contribute to compliance and firm productivity.  This effort could isolate the effects of the rule from the other market forces affecting businesses and industries.



(F)  Enhancements to Current Enforcement/Compliance Monitoring Tools/Instruments Research

This element focuses on identifying, evaluating, and implementing modern technology advances to enhance field compliance inspection efforts and the analysis of compliance data.  The effort would both improve in-field enforcement capabilities as well as provide data access in a manner that promotes more meaningful analysis of emissions and compliance activity impacts on the communities served by the AQMD.



In October 1997, the AQMD Governing Board approved a set of ten Environmental Justice initiatives.  Initiative No. 8 – Field Inspection Technology was directed at implementing modern technology advances to enhance field enforcement efforts.  The initiative focused on refining laboratory testing and analysis technologies and improving field compliance determinations through the use of portable monitoring equipment.  In addition, a consultant was contracted to conduct a state-of-the-science technology review to assess existing AQMD capabilities and recommend enhancements.  A number of recommendations from the December 1998 report were subsequently implemented, including acquisition of expanded inspector field sampling equipment and a new gas chromatograph/mass spectrometer for the AQMD Laboratory.



The December 1998 technology review also recommended the initiation of projects to further enhance field inspection technology.  Two projects were specifically suggested.  The first, development of the ambient air sampling capability of “artificial nose” technology has been further researched and reported on.  The second, expanding the use of occupational air sampling/air monitoring devices by refining their sensitivity to ambient air levels, is included in this research plan.  This element of the Research Plan builds upon the foundation of these earlier efforts.



Three activity areas are proposed to be conducted within the next three years:



Emissions Quantification to Determine Rule Compliance �Use of portable monitoring equipment facilitates prompt field compliance determinations and encourages facility operators to properly maintain equipment in a state of continuous compliance.  Development of this equipment can supplement and may ultimately be able to reduce the need for more costly and complex source testing.  Ready availability of reliable, easy to calibrate and maintain monitoring equipment thus improves regional air quality by increasing the ease for sources to self-monitor to assure compliance.  Organic vapor analyzers have been used successfully for many years to monitor fugitive hydrocarbon emissions as part of inspection and maintenance programs whereby facility operators monitor, repair, and replace equipment such as floating roof tank seals, and leaking valves, flanges, and other hydrocarbon service components.��Use of portable or inexpensive fixed location NOx analyzers would make the AQMD Rule 1146-series boiler regulations substantially more effective if inexpensive, periodic emissions measurements were available.  Field studies have shown that required “tune-ups” are not very effective as related to emissions, as the boilers need frequent adjustments to remain in compliance.��Over the last few years, portable electro-chemical analyzer technology has improved to a remarkable degree.  Engineering and Compliance staff has completed field tests, which clearly show these analyzers are accurate and practical.  Encouraged by these findings, staff has worked with several manufacturers to produce inexpensive, fixed location flue gas analyzers for periodic monitoring of combustion sources.  At least three manufacturers have produced variations of their product lines to accomplish this task.  These analyzers are ready for demonstration tests proposed on AQMD boilers.  If the equipment proves as effective as the manufacturers’ claim, hourly or once per shift monitoring of boiler performance would substantially improve compliance with NOx and CO emission limits as well as optimize fuel use and combustion efficiency.



Unknown Air Contaminant Identification and Quantification �A team of specially trained AQMD field inspectors, air monitoring, and laboratory staff currently deliver emergency response support to local law enforcement, fire protection, and health agencies during emergency incidents involving the release of toxic and/or hazardous air contaminants.  In addition, field inspectors routinely investigate over 9,000 public complaints each year regarding the emission of odors, smoke, dust, and other contaminants.  In both these cases, the nature of emissions under investigation is usually unknown.  There is an ongoing need to be able to identify unknown air contaminants and approximate their concentration in ambient air at these events and investigations.��Previous evaluations of portable gas chromatograph/mass spectrometer (GC/MS) and open path-Fourier transform infrared spectrometry (OP-FTIR) systems have indicated only limited usefulness in short duration events due to their long (two to three hour) set up time.  There are however a number of occupational health oriented air sampling and air monitoring device technologies that are species-specific but keyed to higher concentrations of contaminants.  Research targeted to identifying useful technologies and refining their sensitivity to ambient air concentration levels is proposed.



Expanded GIS Coordinate Assignment�Recent focus on environmental justice issues and localized community air quality concerns has led to new issues in air quality data and program analysis.  Review and analysis of ambient air quality, emission patterns, stationary source locations, transportation corridors, compliance inspection activity, and public complaint investigation data needs to be integrated on a spacial basis.  To this end, AQMD databases need to be refined to include Geographic Information Systems (GIS) coordinate data.  In addition, source locations and field compliance activities need to be geo-coded to allow expanded analysis activities.��Field Global Positioning System (GPS) instrumentation and database functionality is recommended for exploration to allow multi-dimensional analysis of emission and compliance trends.  This analysis capability can then be used to help identify the most effective compliance tactics and target resources to specific areas.  The data would also simplify preparation of AB 3205 (Waters Bill) public notices regarding new or modified sources of hazardous air emissions near school sites.



(G)  Enhancements to AQMD Laboratory/Source Testing Analysis/Procedures

The Ambient Monitoring, Source Testing, and Laboratory Analysis sections of the AQMD provide technical support in measuring and monitoring ambient air pollutants.  The AQMD relies on U.S. EPA Reference Test Methods to conduct analysis of ambient and source test samples.  At times, new test methods are developed to address specific sampling or measurement needs.  The AQMD has had several methods approved by the U.S. EPA and other groups conducting ambient measurements are using these methods.  As ambient pollutant levels are lowered, there is a need to develop or enhance current sampling/laboratory analysis methods to detect lower concentration levels.  This element of the Research Plan describes several activities that would be pursued to develop or enhance test methods and measurement techniques.  Most of the proposed projects would be conducted in-house, but may require the acquisition of newer laboratory or field instruments.  The following sections describe the proposed research projects.



Develop Method to Reliably Generate Low ppb Level Gas Calibration Standards�The AQMD has experienced difficulty in the past few years purchasing low part per billion (ppb) standards for instrument calibrations.  Results of audits conducted by CARB have shown discrepancies between reported values and those provided in an audit of the calibration gases.  Staff has identified improvements that should be made to existing analytical protocols.  However, these improvements cannot be implemented without additional advanced instrumentation.  The ability to generate reliable standards would result in the enhancement of existing methods with the potential of lowering detection levels and improving precision and accuracy.



Develop Method to Measure Diesel Exhaust in Ambient Air�To-date, measurement techniques rely on surrogate methods to estimate the amount, and therefore impact, of diesel exhaust emissions in ambient air.  A variety of methods to directly measure diesel emissions have been suggested and evaluated.  The most promising approach focuses on measurements of a unique component in the exhaust stream.  This implies that diesel must first be completely characterized so that candidate markers can be identified.��This effort will likely be highly resource intensive.  Research could initially focus on metal compounds, carbonyls, carbonates, and organic compounds.  Most of the tools needed to perform the work are currently available in the AQMD Laboratory.



Enhance Low Level (ppb) Sulfur Compound Determinations�Recent technological enhancements have been made to allow chemists to reduce detection limits of sulfur compound determinations ten-fold, to levels approaching 1 to 2 ppb for many of the lighter-sulfur-containing species.  While the new detection technology is available commercially, sample collection technology has not kept up.  Likewise, the ability to concentrate sulfur samples in an air stream has not been developed.  An effort to develop parallel methodologies needs to be undertaken.  With the acquisition of the latest analytical instrumentation and software, coupled with the successful development of quantitative sampling and concentration techniques, detection levels of sulfur compounds at odor thresholds should be possible.



Development of Methods for Low Level (<50 g/L) VOC Detections�As rule limits and improvements in formulations reduce VOC content in paints, coatings, solvents, and adhesives, more accurate methods need to be developed to accurately characterize low VOC level products.  Due to the nature of the VOC calculation, formulations based on water or exempt solvents frequently have a greater degree of variability when their VOC content is at 50 g/L or less.  Present measurement techniques, while completely suitable for products with higher VOC levels, have been indicated to have greater variability at lower levels.  Therefore, new and innovative techniques to accurately determine the VOC content at levels of 50 g/L or less need to be developed.  Although the exact instrumental needs for this effort are not currently known, an enhanced Thermogravimetric Analyzer will most likely be required to develop a methodology for measuring low VOC levels.  (See the following item.)



Enhance Capabilities to Conduct Thermogravimetric Analysis�The AQMD has successfully developed a mass-balance protocol to determine fugitive emissions using a combination of source analysis and laboratory thermogravimetry.  The protocol has been accepted by the U.S. EPA.  Thermogravimetry has also been used for evaporation rate determination, and coating evaluation.  However, the thermogravimeter is approximately 15 years old and is limited by the fact that it’s temperature programming and mass measurements are imprecise, making this instrument inappropriate for detailed particle evaluation, low VOC analysis, and determination of HAPS release from paints and coatings. Enhanced capabilities would require replacing this instrument, which costs approximately $75,000.



Develop Method to Determine Ammonia (NH3) in Source Testing Applications�Because formation of particulate matter in the South Coast Air Basin is ammonia-limited, ammonia emissions will be regulated at the ppm level by the AQMD as a particulate precursor.  Ammonia is used for NOx reduction and is emitted from industrial sources such as refineries, solid waste incinerators and utility boilers, as well as from biogenic sources.  The U.S. EPA has not adopted any one method for ammonia sampling and analysis.  There is a need to develop and validate a method acceptable to the U.S. EPA. This requires field and analytical validations using ion chromatography.



Develop Method to Measure VOCs From Sources That Fall Between Methods 25.1 and 25.3�The AQMD successfully developed Method 25.1 over 20 years ago, which was subsequently adopted by the U.S. EPA.  This method is limited to sources that emit more than 50 ppm VOC.  The AQMD successfully developed Method 25.3 for gas-fueled combustion sources such as turbines, landfill flares and utility boilers, that emit less than 50 ppm VOC.  This method has been accepted by the U.S. EPA and is also of national significance.  However, there are sources that are not covered by either method and these include sources that may emit low VOCs and particles (such as fluidized catalytic cracking units (FCCUs) or incinerators), are liquid-fueled, or are non-combustion.  The AQMD has a need to develop a universal method for total VOC emissions.  The method should not be limited by concentration or matrix and must be acceptable to the U.S. EPA.  This requires field and laboratory validation.



Develop Method to Fully Characterize the Constituents of Ambient PM�A variety of studies have shown that particulate matter (PM) has an adverse affect on human health.  While much is known of the inorganic make-up of PM, little is known of its organic composition.  It is to be expected that there will most likely be differences in the organic fraction of PM much in the same way that there are differences in the inorganic make-up of PM.  These differences will likely depend on proximity to sources, both stationary and mobile, and geographic location.  Besides the potential for greater understanding of health affects, the increased knowledge of the composition of the organic fraction of PM will provide greater insight into the source apportionment of the organic fraction and therefore a greater understanding of specific source control needs.



Develop Source Test Method for Low NOx Levels (<20ppm)�As NOx is regulated to lower limits, continuous emissions monitoring systems (CEMS) must be certified to measure lower concentrations.  There is currently no reference method available for low-NOx CEMS certification.  The AQMD has a need to develop a low-NOx reference method that is acceptable to the U.S. EPA. 



Develop Sampling Capability for Dioxins, Furans, PAHs, and PCBs�Recently both CARB and U.S. EPA have developed programs to evaluate the levels of dioxins, furans, PAHs, and PCBs in California and the nation.  The samplers used in these programs are not a part of the AQMD’s ambient sampling program.  The cost of each sampler is approximately $6000.  It is recommended that the capability to monitor for the presence of these compounds over long timeframes (several days) be established. ��The handling of dioxins, furans, polycylcic aromatic hydrocarbons (PAHs), and polychorinated biphenyls (PCBs) requires specialized equipment and training.  Further, modifications to existing equipment or the purchase of new equipment is costly, and required modifications to existing instrumentation will render them useless for existing program needs. 



Develop Method to Determine Reduced Sulfur Compounds in Crude Oil, Residues, and Other Materials�Rule 463 Storage of Organic Liquids requires the measurement of hydrogen sulfide in crude oil.  Experience has shown that objectionable odors also develop in crude oils, residues, or organic matter that is allowed to stand for long periods of time in idled equipment, capped wells, sumps, or drainage pits.  These odors are caused by a variety of reduced sulfur compounds.  The currently cited method, AQMD Method 315, suffers from low recoveries.  Development of this method requires minor sampling validation as well as analytical validation and a gas chromatograph with a sulfur-sensitive detector gas chromatograph/sulfur chemiluminescence (GC/SCD), and liquid autosampler.



Develop Method to Determine Vapor Pressure of Complex Samples�Several AQMD rules cite vapor pressure as a regulatory limit.  While vapor pressure can in theory be determined by material analysis and composite vapor pressure calculation, this approach is impractical for complex samples.  There is a need to develop a method for rapid and accurate determination of low vapor pressures, even in the presence of water or exempt solvents that have the potential to create a high positive interference.  There is currently no instrument on the market that can analyze these samples. 



Develop Field Instrumentation for Amine Compounds and Volatile Organic Fatty Acids (VOFAS)�Amines and VOFAS are particularly objectionable odorous compounds.  Along with reduced sulfur compounds, these compounds are associated with biogenic sources typically implicated in odor complaints: landfills, trash transfer stations, rendering plants, composting operations, sewage treatment plants, drainage ponds, and livestock.  There is a need to develop an instrument for in-field determination of amines and VOFAS.  This may require a portable gas chromatograph/mass spectrometer (GC/MS) with a concentrator or a combined gas chromatograph (GC) with a nitrogen-phosphorous detector (NPD) and flame ionization detector (FID). 



Develop Technical Requirements and Performance Standards for Ammonia Continuous Emission Monitoring Systems�Selective Catalytic Reduction (SCR) using ammonia injection is an effective control approach for NOx reduction.  Ammonia slip limits of 10 ppm are imposed in permits to mitigate exposure to the public.  Ammonia is also a precursor to particulate formation.  Continuous monitoring of ammonia is desirable to assure that excessive ammonia is not being injected to prevent NOx limit violations, since NOx levels are often continuously monitored on larger sources.  Currently, there are no established technical requirements or performance standards, even though several independent studies of continuous ammonia monitors have been undertaken over the past several years.  In order to develop such requirements and standards, three things need to be established:  a validated reference method; reliable and consistent calibration standards and methodologies; and expected performance of continuous monitoring technologies in typical operations and over a representative length of time.  



Develop Technical Requirements, Procedures and Performance Specifications for the Continuous Measurement of Low Levels of NOx, CO, and SO2 �Air quality regulations applicable to the South Coast Air Basin require NOx, CO and SO2 emission reductions from new and existing sources to be able to meet federal air quality standards while still permitting economic growth.  At the same time, requirements to better quantify source emissions for both regulatory and AQMP purposes, have led to an increased use of Continuous Emission Monitoring Systems (CEMS) to provide accurate, real-time emissions data, both for compliance and process control purposes.  Technical advances in CEMS and the necessary Reference Methods (RM) with which to validate and certify CEMS have not kept pace with these emission reductions, and are both reaching their limits of applicability.  An order of magnitude improvement in quantifiable concentration on the part of both CEMS and RMs is necessary to maintain enforceability of the decreasing emission limits.



Develop Low-Cost Continuous Stack Flow Monitoring for Reference Method and CEMS for Low Flow and Harsh Environment Applications; Simplify Procedures for Determining and Mitigating Stratification�The mass emission rate of pollutants is basically the product of the pollutant concentration and the volumetric stack flow rate.  The error in the volumetric stack flow rate is determined by the error in stack velocity measurement or calculation.  The principle for the current reference method dates back to 1732 (Henri Pitot) and measures velocity at a point, requiring several point measurements to characterize and calculate the average velocity in the stack.  Further, the method is prone to significant errors when the velocity goes below 10 ft/sec.  Optical technology exists that is capable of measuring path-averaged velocity across varying diameter stacks, under adverse stack conditions (opacity, temperature, poor location) and at average velocities down to 0.5 ft/sec.  There may be other technology being developed that can potentially fill this need, and they also need to be searched out and evaluated.  Field demonstration, ruggedness determination, and accuracy and precision measurements, over a wide variety of sources and conditions are necessary to validate each candidate technology's use as a reference method and/or CEMS for low flow situations.  Optical technology can also be applied to resolving stratification issues that occur more frequently at low concentrations and low flow rates.



Develop Continuous or Semi-Continuous Instrumental Reference Method Comparable to AQMD Methods 25.1 and 25.3 to Measure Low Level VOCs from Emission Sources�Total Combustion Analysis (TCA), as implemented through AQMD Methods 25.1 and 25.3, has been used to determine VOC emissions from stationary sources for rule compliance and emissions assessments.  TCA is unique in that the VOCs are analyzed as carbon and not as compound, resulting in uniform weighting of carbon-containing compounds.  Other analytical methods have inherent in them variable responses to different compounds, but in some cases they are also more adaptable to continuous or semi-continuous operation.  The drawbacks to test methods that take samples for subsequent analysis, are the delay between the test date and analytical results, the resources needed to do the analysis and sampling equipment preparation and clean up, and limited time frame for testing.  A continuous or semi-continuous TCA method would permit source assessment over longer, more representative time frames.  



Develop Rapid Deployment Open-Path Remote Sensing Applications for Area Source and Community Exposure Monitoring, Point Source Identification�Open-path remote sensing technologies have been successfully applied to long-term monitoring projects, such as for ammonia and methane from area sources such as hog farms, various organics from Superfund remediation projects, and various air toxics from fenceline monitoring at a large refinery.  Some work has also been done using passive open-path systems to identify and, to some extent, quantify point source emissions from vantage points not located on the facility itself.  The information collected is typically used as part of mitigation action plans (if readings exceed, then take the specified action) or emissions estimates for rule development or long-term exposure trends in downwind populated areas.  The use of this technology as a tool for emergency response or unannounced compliance checks for area and point sources, has not been as actively pursued.  The key to such use is rapid deployment capability which would require both physical configuration (including mobile mounting) and mechanical control modifications, as well as perhaps software changes, modifications to QC requirements, and incorporation of additional open-path sensors to quickly determine path distance and pertinent meteorological parameters.  Assuming that manufacturers will provide monitoring instruments as in-kind funding, it is estimated that the cost for this project would be $250,000 and require 0.5 FTE over a two-year period.�



Develop Low-Cost Pollutant Sensor Technology for Small Emissions Sources�Continuous Emission Monitoring Systems (CEMS) have traditionally been viewed as the best means of monitoring and assuring continuous compliance with regulatory emission limits.  The application of CEMS, however, has been limited to larger stationary sources at larger facilities, due to high initial cost for equipment, engineering and installation, and due to ongoing maintenance costs.  The initial cost for an installed CEMS ranges from $150,000 to $350,000, depending on the application, and annual maintenance costs can be between 10% and 20% of the initial equipment cost.  Recent developments in solid state sensor technology have the potential for reducing costs by an order of magnitude or more.  Such sensors may be applied to onboard, OEM or retrofit, emission control and monitoring systems, that could both optimize equipment operational efficiency and not only minimize emissions but also keep a record of emissions and operating conditions that would be available for downloading at any time.  Depending on the final mass produced cost of sensors and the cost of packaging the sensor for OEM or retrofit installation, applications could range from small to mid-size boilers and engines, to micro-turbines, to commercial water heaters.  Such "micro-CEMS" or "nano-CEMS" could also be potentially applicable to mobile sources.  Initially, NOx sensors would be investigated.  Since research into "nano-sensor" development is currently very active, and there is interest in supporting its further development on the part of federal agencies like the Department of Energy (DOE) and Department of Defense (DOD), there are opportunities to leverage private and federal funding in the direction of low-cost OEM or retrofit emissions monitoring packages.



Improved Methods for Measurement of Particulate Matter from Combustion Sources�Particulate matter emissions from combustion sources (e.g., boilers, heaters, combustion turbines, refinery fluid catalytic cracking units, etc.) may either be estimated using emission factors, or measured through source testing.  Because combustion sources are ubiquitous, accurate assessments of PM emissions from these sources are needed for air quality planning purposes.  ��Current test methods for measuring PM (in particular, condensable particulate matter), EPA Method 202 and AQMD Method 5.2, have shown higher PM readings due to a “sulfate” artifact.  Various research groups including U.S. EPA, American Petroleum Institute, U.S. Department of Energy, California Energy Commission and others, have been working since 1996 on a program to develop more accurate and precise reference test methods for measuring PM from combustion sources.  This research project would complement ongoing efforts and explore alternative measurement methods.



(H)  Special Topics

This element of the Research Plan is provided to cover projects that cover multiple research elements or do not fall under a specific element provided above.  The following projects are proposed.



Evaluation of Ultrafine Particles and Toxic Pollutant Emissions�The objective of this project is to better characterize the change in emissions of toxic pollutants from the application of these technologies.  Engine or chassis dynamometer testing will be conducted on heavy-duty vehicles to evaluate emissions of ultrafine particulates and toxics from different fuels and the application of after-treatment technologies such as catalysts, particulate traps, and selective catalytic reduction (SCR).  This project will be closely coordinated with the Alternative Fuels Technologies area.



Enhance the Abilities to Measure Ambient Nitrogen Species�Current measurement methods are thought by some to underestimate the total reactive concentrations of nitrogenous species (NOy) and overestimate the amount of nitrogen dioxide in ambient air.  Further continuous methods do not provide measurements for other nitrogen-containing species such as nitric acid, ammonium nitrate, ammonia, peroxyacetal nitrate (PAN), and nitrous acid.  This research effort would seek to evaluate the accuracy of existing technology and determine the availability of emerging technologies to make accurate measurements of the species of interest. 



Revisit PTEP & TEP-2000 Monitoring Programs for PM2.5 SIP�The proposal is to conduct PM10/PM2.5 field monitoring for a multi-year period including 2003-2005 to update the PM10 Technical Enhancement Program (PTEP) and Technical Enhancement Program (TEP-2000) analyses.  The program would include particulate monitoring at a minimum of six locations to characterize PM10 and PM2.5 air quality, focusing on the individual particulate component species of the particulate mass.  As a function of the field program the accuracy and effectiveness of the PTEP air quality monitor can be evaluated and compared to the federal reference methods and real-time particulate monitoring instrumentation.  ��The monitoring will link the previous particulate analyses with the current air quality and emissions profile.  In addition, the monitoring program will be conducted during a time frame that will be consistent with the determination of design concentration for the South Coast Air Basin.  If sufficient funding is available, the program may serve as a springboard to an enhanced field program evaluating air toxics compounds in the basin.�



�

CHAPTER 3



RESEARCH PLAN ELEMENT BUDGET REQUEST



This Research Plan proposes 83 total projects in eight general elements as described in Chapter 2.  This Chapter discusses the proposed costs and time frame to conduct the proposed research projects.  The time frame for the proposed projects is estimated based on anticipated rule development activities, future air quality management plan revisions, potential federal planning requirements for the new 8-hour ozone and fine particulate (PM2.5) ambient air quality standards, and overall AQMD needs for ambient monitoring, source testing, and rule compliance activities.



Table 3-1 provides a summary of the 83 projects and the estimated cost to conduct the proposed projects.  Table 3-2 provides a summary of the total costs by research element.  In addition to the cost summary by research element, Table 3-3 provides a summary of research expenditure request by major source categories (i.e., mobile sources, stationary sources, and area sources).  As provided in Table 3-3, a significant portion of the research budget would be for mobile sources.  The proposed budget is balanced between stationary and area sources.  The emphasis on fine particulates would be in the FY 2003-04 timeframe with a focus on an enhanced PM Technical Enhancement Program.  There are several projects where cost estimates are to be determined.  In particular, the proposed MATES-III will be an intensive effort for the AQMD staff to conduct.



Table 3-1.  Cost Estimates and Timeframe to Conduct Proposed Projects



(A) Health Impacts Research

�Project�FY 2002-2003�FY 2003-2004�FY 2004-2005��A-1�Ultrafine Particles (Nanoparticles) Health Effects�$250,000�$250,000�$250,000��A-2�Health Impacts of Toxics Emissions�$250,000�����Subtotal�$500,000�$250,000�$250,000��

(B) Air Toxic Exposure Studies

�Project�FY 2002-2003�FY 2003-2004�FY 2004-2005��B-1�MATES-III��$1,000,000���B-2�Conduct a Study to Further Evaluate Hexavalent Chromium Levels in Communities near Chrome Plating Operations�In-house����B-3�Determine the Atmospheric Fate of Specific Toxic air Contaminants��In-house����Subtotal��$1,000,000���

�Table 3-1.  Continued.



(C) Air Quality Management Planning Enhancements

�Project�FY 2002-2003�FY 2003-2004�FY 2004-2005��C-1�Stationary and Portable Diesel Internal Combustion Engine Emissions Inventory Update��$75,000���C-2�Quantify fugitive VOC emissions from major refineries through field measurements��In-house���C-3�Comprehensive Study to Identify Potential Non-Reported Emission Source Categories���$75,000��C-4�Update Locomotives Emissions Inventory in the South Coast Air Basin��$75,000���C-5�Quantify Emissions from Heavy-Duty Truck Idling��$50,000���C-6�Paved Road PM Emission Factors��$25,000���C-7�Ammonia Emission Factors��$25,000���C-8�PM Model Comparison��$50,000���C-9�Grid-Based PM Source Apportionment Model Development���$75,000��C-10�Annual PM Modeling Enhancements�$20,000����C-11�VOC and PM Speciation Profiles Updates���200,000��C-12�Evaluate and Update Photolysis Rate Modules�In-house����C-13�Comparison of Chemical Mechanisms Used in Photochemical Computer Model�In-house����C-14�Development of High-Resolution Land Use Database��In-house���C-15�Real-Time Meteorological and Air Quality Modeling Capability��In-house����Subtotal�$20,000�$300,000�$350,000��

�Table 3-1.  Continued.



(D) Technology Advancement Research

�Project�FY 2002-2003�FY 2003-2004�FY 2004-2005��D-1�Demonstrate Vehicles with Advanced CNG/LNG Engines�$500,000�$500,000�$500,000��D-2�Develop After-treatment Technologies for Gaseous Fueled Engines�$500,000�$500,000�$500,000��D-3�Demonstrate Natural Gas-Hydrogen Blend Fueled Vehicles�$300,000�$300,000�$300,000��D-4�Establish Initial Hydrogen Fueling Network�$500,000�$500,000�$500,000��D-5�Demonstrate Prototype Hydrogen Fuel Cell Vehicles�$1,000,000�$1,000,000�$1,000,000��D-6�Develop New and Improved On-Board Hydrogen Storage Technologies�$300,000�$300,000�$300,000��D-7�Research and Develop Flexible Hydrogen Fueling Station Concept�$500,000�$500,000�$500,000��D-8�Development of High-Density, Low-Weight, Energy Storage Systems�$100,000�$100,000�$100,000��D-9�Demonstration of Microturbine Hybrid Natural Gas Heavy-duty Vehicles�$200,000�$200,000�$200,000��D-10�Demonstration of Hybrid Natural Gas Locomotives�$1,000,000�$1,000,000�$1,000,000��D-11�Demonstration of Residential Fuel Cells�$1,500,000�$1,500,000�$1,500,000��D-12�Demonstration of Commercial and Large Scale Fuel Cells�$300,000�$300,000�$300,000��D-13�Development of Hybrid or Co-Generation Fuel Cells�$500,000�$500,000�$500,000���Subtotal�$7,200,000�$7,200,000�$7,200,000��

(E) Technical Support for Rule Development/Implementation

�Project�FY 2002-2003�FY 2003-2004�FY 2004-2005��E-1�Rule 1171 Technology Assessment for Cleaning of Electrical Apparatus and Electronic Components, Coatings, Adhesives, Screen Printing Ink, Ultraviolet Ink, and Specialty Flexographic Printing Ink Application Equipment�$150,000����E-2�Rule 1171 Technology Assessment for Cleaning of Lithographic Printing Ink Application Equipment�$200,000����E-3�Technology Assessment of Alternatives to Open Burning within the Basin���$50,000��E-4�Alternative VOC Testing Methods��In-house���

�Table 3-1.  Continued.



(E) Technical Support for Rule Development/Implementation

�Project�FY 2002-2003�FY 2003-2004�FY 2004-2005��E-5�Polymer Research and Low-VOC Architectural Coatings��$250,000���E-6�Technology Assessments to Identify Low-VOC Lubricants��$100,000���E-7�New and Innovative Air Pollution Control Equipment���$100,000��E-8�Reactivity-based Approaches���$200,000��E-9�Application Techniques��$50,000���E-10�Rubber and Plastic Manufacturing Emissions���$150,000��E-11�Mold Release Agent��$100,000���E-12�Demonstration Project to Continue Promotion of Wet Cleaning Conversion and Training��$150,000���E-13�Development and Demonstration of Technologies to Reduce Risk from Methylene Chloride used in Wood Product Stripping�$100,000����E-14�Technology Assessment to Evaluate the Availability and the Application Feasibility of Low-VOC Wood Coating�$50,000����E-15�Technology Assessment of Nonatomizing Applications of Gel Coat Materials�$250,000����E-16�Technology Assessment of Future VOC Detection Devices���$250,000��E-17�Stationary and Portable Internal Combustion Engines���$250,000��E-18�Cleaning Technology For Landfill and Sewage Digester Gas���$250,000��E-19�Quantify Emission Reduction Effectiveness of Expeditious Dairy Manure Removal�$50,000����E-20�Establish Emission Reduction Effectiveness and “Certification” of Manure Treatments�$50,000����E-21�Coachella Valley PM and Upper Air Study�$100,000����E-22�GIS-enhanced Aerial Photographs for Targeted Area Source Analysis�$40,000����E-23�Assessing Improved Composting Systems��In-house���E-24�Post-Rule Socioeconomic Impacts Assessment��$50,000����Subtotal�$990,000�$700,000�$1,250,000��

�Table 3-1.  Continued.



(F) Enhancements to Current Enforcement/Compliance Monitoring Tools

�Project�FY 2002-2003�FY 2003-2004�FY 2004-2005��F-1�Emissions Quantification to Determine Rule Compliance�In-house�In-house�In-house��F-2�Unknown Air Contaminant Identification and Quantification�In-house�In-house�In-house��F-3�Expanded GIS Coordinate Assignment�In-house�����Subtotal�In-house�In-house�In-house��

(G) Enhancements to AQMD Laboratory/Source Testing Analysis Procedures

�Project�FY 2002-2003�FY 2003-2004�FY 2004-2005��G-1�Develop Method to Reliably Generate Low ppb Level Gas Calibration Standards��$50,000���G-2�Develop Method to Measure Diesel Exhaust in Ambient Air�In-house����G-3�Enhance Low Level (ppb) Sulfur Compound Determinations�In-house����G-4�Development of Methods for Low Level (<50 g/L) VOC Detections�In-house����G-5�Enhance Capabilities to Conduct Thermogravimetric Analysis��In-house���G-6�Develop Method to Determine Ammonia (NH3) in Source Testing Applications��In-house���G-7�Develop Method to Measure VOCs From Sources That Fall Between Methods 25.1 and 25.3��In-house���G-8�Develop Method to Fully Characterize the Constituents of Ambient PM��In-house���G-9�Develop Source Test Method for Low NOx Levels (<20ppm)���In-house��G-10�Develop Sampling Capability for Dioxins, Furans, PAHs, and PCBs���$50,000��G-11�Develop Method to Determine Reduced Sulfur Compounds in Crude Oil, Residues, and Other Materials���In-house��G-12�Develop Method to Determine Vapor Pressure of Complex Samples���In-house��G-13�Develop Field Instrumentation for Amine Compounds and Volatile Organic Fatty Acids (VOFAS)���In-house��G-14�Develop Technical Requirements and Performance Standards for Ammonia Continuous Emission Monitoring Systems�In-house����G-15�Develop Technical Requirements, Procedures and Performance Specifications for the Continuous Measurement of Low Levels of NOx, CO, SO2�In-house����Table 3-1.  Concluded.



(G) Enhancements to AQMD Laboratory/Source Testing Analysis Procedures (continued)

�Project�FY 2002-2003�FY 2003-2004�FY 2004-2005��G-16�Develop Low-Cost Continuous Stack Flow Monitoring for Reference Method and CEMS for Low Flow and Harsh Environment Applications; Simplify Procedures for Determining and Mitigating Stratification�In-house����G-17�Develop Continuous or Semi-Continuous Instrumental Reference Method Comparable to AQMD Methods 25.1 and 25.3 to Measure Low Level Volatile Organic Compounds (VOC) from Emission Sources��In-house���G-18�Develop Rapid Deployment Open-Path Remote Sensing Applications for Area Source and Community Exposure Monitoring, Point Source Identification��In-house���G-19�Develop Low-Cost Pollutant Sensor Technology for Small Emissions Sources���In-house��G-20�Develop Low-Cost Pollutant Sensor Technology for Small Emissions Sources��In-house����Subtotal�In-house�$50,000�$50,000��

(H) Special Topics

�Project�FY 2002-2003�FY 2003-2004�FY 2004-2005��H-1�Evaluation of Ultrafine Particles and Toxic Pollutant Emissions�$300,000����H-2�Enhance the Abilities to Measure Ambient Nitrogen Species��$100,000���H-3�Revisit PTEP & TEP-2000 Monitoring Programs for PM2.5 SIP��$1,500,000����Subtotal�$300,000�$1,600,000���

�

Table 3-2.  Summary of Project Costs by Research Element



�Research Element�FY 2002-2003�FY 2003-2004�FY 2004-2005��A�Health Impacts Research�$500,000�$250,000�$250,000��B�Air Toxic Exposure Studies��$1,000,000���C�Air Quality Management Planning Enhancements�$20,000�$300,000�$350,000��D�Technology Advancement Research�$7,200,000�$7,200,000�$7,200,000��E�Technical Support for Rule Development/ Implementation�$990,000�$700,000�$1,250,000��F�Enhancements to Current Enforcement/ Compliance Monitoring Tools�In-house�In-house�In-house��G�Enhancements to AQMD Laboratory/ Source Testing Analysis Procedures�In-house�$50,000�$50,000��H�Special Topics�$300,000�$1,600,000����Total�$9,010,000�$11,100,000�$9,100,000��



Table 3-3.  Summary of Project Costs by Major Sources



�Mobile Sources�Stationary Sources�Area Sources��2002-03�$4,900,000��(D-1 to D-10)�$1,590,000��(B-1; B-2; D-12; D-13; �E-1; E-2; E-13; �E-14; E-15; E-22; F-1)�$1,600,000��(B-2; D-11; E-19; �E-20: F-2; F-3)��2003-04�$5,025,000��(B-3; C-4; C-5; �D-1 to D-10)�$1,425,000��(B-3; C-1; C-2; D-12; D-13; E-4: E-5; E-6; E-9; E-11�E-23; E-24)�$1,700,000��(C-6; C-7; D-11; E-12)��2004-05�$4,900,000��(D-1- to D-10)�$1,825,000��(C-3; D-12; D-13; E-7; �E-8; E-10; E-18)�$2,000,000��(C-11; D-11; E-3; E-17;)��Total�$14,825,000�$4,840,000�$5,300,000��

The total requested budget to conduct the proposed research is $9,010,000 for FY 2002-03, $11,100,000 for FY 2003-04, and $9,100,000 for FY 2004-05.  For FY 2002-03, $7.2M of the requested funding has been identified in the 2002 Technology Advancement Update with the remaining $1.12M from the AQMD’s fiscal budget.  (This is the historical funding level between mobile sources and stationary sources.)  About one-third of the proposed projects will be conducted in-house based on the AQMD’s operating budget.  In addition, funding for a large portion of the Fiscal Year (FY) 2002-03 project proposals have been identified as part of the AQMD FY 2002-03 Budget approved by the AQMD Governing Board in May 2002. 



To conduct some of the proposed research projects, partnerships with other government agencies such as CARB, U.S. DOE, U.S. EPA; academic institutions; and private stakeholders would be needed.  Thus, the actual cost to conduct these projects would be less.  The AQMD would retain the ability to administer the projects.  Other projects may lend themselves to larger extramural research programs.  The AQMD staff will continue to stay abreast with extramural research activities and will provide updates on extramural activities as part of the annual update to the Research Plan.  Additional funding for future year research projects will be sought.  In particular, additional funding for stationary and area source related projects will be sought since a large portion of the technology assessments apply to stationary and area sources.
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