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INTRODUCTION

Unhealthy ozone levels in an area often result from a combination of emissions generated by local sources and pollution blown in or transported from other regions of the State.  Consequently, mitigating the transport of ozone and ozone-forming pollutants within California is an important part of the State’s efforts to achieve health-based ambient air quality standards.
Over the last decade, California has continued to strengthen both the science of pollution transport and the regulatory framework to reduce transport.  In the last year, the Air Resources Board (ARB or Board) and the local air pollution control and air quality management districts (districts) have focused on improving coordination between regions and identifying feasible emission controls to further cut ozone levels.

This status report on ozone transport mitigation does the following: 

· Reviews how transport of ozone pollution is addressed in California law, 

· Identifies the transport relationships among California regions,

· Summarizes changes made in 2003 to the transport mitigation regulation,

· Provides an update on the status of transport mitigation, 

· Describes the regional coordination activities underway, and 

· Discusses the direction staff expects to take in the next few years to further understand, characterize, and mitigate ozone pollution transport. 

Transport in California State Law   

An “upwind” area is a generator of transported emissions, while a “downwind” area is a receptor of transported emissions.  The California Clean Air Act (the Act) directs the ARB to periodically assess transport in terms of the contribution of ozone and ozone precursors in upwind regions to ozone concentrations in downwind regions.  In addition, the Act directs ARB to establish mitigation requirements for upwind districts commensurate with their contributions to downwind air quality problems.  The laws on transport are found in section 39610 of the California Health and Safety Code (H&SC).  The regulations relating to transport are in title 17 of the California Code of Regulations (CCR) sections 70500, 70600, and 70601.

The Act requires districts to develop plans to attain the State ambient ozone standard and update the plans every three years (H&SC sections 40911 and 40925).  The Act also requires that the combination of plans for upwind and downwind districts provide for attainment and maintenance of the ozone standard in both regions (H&SC section 40912).  While there are no deadlines for attainment, the Act requires steady progress by either reducing emissions of each ozone precursor (i.e., reactive organic gases and oxides of nitrogen) by five percent per year or by adopting all feasible measures (H&SC section 40914).  Districts subject to this requirement are pursuing the all feasible measures path.  Finally, each upwind district's plan must satisfy the mitigation requirements established by ARB pursuant to H&SC section 39610.

Transport Assessments  

Over the last decade, ARB has done a series of technical assessments of transport relationships between air basins in California.  The assessments identify transport couples consisting of an upwind and a downwind area.  ARB also characterizes the contribution of transported pollutants as overwhelming, significant, or inconsequential.  The influence of transport on a downwind area can vary widely day by day, depending mostly on the weather.  As a result, a transport couple can have multiple characterizations.  ARB approved the initial assessment in 1990, and updated the assessment in 1993, 1996, and 2001.  Table 1 lists the identified transport couples within California.

TABLE 1

CALIFORNIA TRANSPORT COUPLES

Air Basin Impacted by Transport

(Downwind Area)
Origin of Transport 

(Upwind Area)

Broader Sacramento Area
San Francisco Bay Area

San Joaquin Valley

Great Basin Valleys
San Joaquin Valley

Mojave Desert
South Coast

San Joaquin Valley

Mexico

Mountain Counties
Broader Sacramento Area

San Joaquin Valley

San Francisco Bay Area

North Central Coast
San Francisco Bay Area

San Joaquin Valley

North Coast
San Francisco Bay Area

Salton Sea
South Coast

Mexico

San Diego
South Coast

Mexico

San Francisco Bay Area
Broader Sacramento Area

San Joaquin Valley
San Francisco Bay Area

Broader Sacramento Area

South Central Coast
South Coast

California Coastal Waters

San Joaquin Valley

San Francisco Bay Area

South Coast
South Central Coast

Upper Sacramento Valley
Broader Sacramento Area

         From title 17 California Code of Regulations, section 70500(c) Transport Identification Table

The body of knowledge developed through the assessments has yielded a practical understanding of the fundamental transport relationships among California regions.  We know that urbanized areas largely cause their own air pollution.  We know under what weather conditions these urban areas can receive pollution from their upwind neighbors and under what conditions they can transport pollution to their downwind neighbors.  And finally, we know that depending on the weather patterns, the magnitude of the impact on the same downwind area can change substantially depending on the day.  

ARB staff’s analytical transport work continues.  In addition to the established practice of examining weather patterns, air flow, and pollution levels to identify transport couples, staff is developing additional modeling tools as part of the Central California Ozone Study and the Southern California Ozone Study to apply to future transport analyses.  This work is the next step in the evolution of transport assessment—integrated evaluation of control strategies and pollution transport across air basins within the same modeling domain.  The work is beginning to enhance our understanding of the fundamental transport relationships already identified.  Based on the ongoing transport analyses, ARB staff is not proposing any new transport couples at this time.  

Transport Mitigation Requirements and IMPLEMENTATION status

ARB first adopted transport mitigation regulations in 1990.  The 1990 regulations established mitigation requirements for upwind areas found to have either overwhelming or significant impacts on downwind areas.  The primary mitigation requirement was to accelerate application of best available retrofit control technology (BARCT) to major stationary sources in upwind districts.

The Board amended its transport regulations in 1993 and further strengthened the regulations in May 2003.  The 2003 amendments requires upwind districts to:  (1) adopt all feasible measures for ozone precursors until the downwind region attains the State ozone standard, unless the measure is not needed in the downwind region, and (2) adjust no net increase thresholds for requiring offsets to be at least as stringent as those of the downwind district.  No net increase thresholds are part of a district’s stationary source permitting program; new or modified stationary sources with emissions or the potential to emit above the threshold must offset their emissions increase with additional emission reductions from elsewhere at the source or from other sources.  The end result is no net increase in emissions within the district.

ARB staff is monitoring district compliance with the new requirements for all feasible measures and adjusted no net increase thresholds through review of district triennial California Clean Air Act plans (required by H&SC section 40925) and rulemaking activities.  

The two new transport mitigation requirements are described in further detail below, along with a summary of recent district actions to comply.

All Feasible Measures  

Districts that violate the State ozone standard are already required to adopt and implement all feasible measures unless they can demonstrate a five percent annual reduction in emissions.  The 2003 amendments establish a continuing obligation for upwind districts to pursue these measures, regardless of their attainment status, until their downwind neighbors attain the State ozone standard.  The amendments also require each upwind district to review its list of control measures in consultation with its downwind neighbor district and make a finding as to whether the list of control measures meets the all feasible measures requirement.

Districts can opt out of the all feasible measures requirement under certain conditions.  For example, a district need not require all feasible measures if it demonstrates that emissions from a source do not contribute to ozone violations in any downwind area, or if the most recent transport assessment demonstrates that the district’s transport impact is inconsequential.  Such demonstrations must be included in the district’s air quality plan and approved by ARB. 

ARB has defined all feasible measures in title 17, CCR, section 70600(a)(1) as:
…air pollution control measures, including but not limited to emissions standards and limitations, applicable to all air pollution source categories under a district's authority that are based on the maximum degree of reduction achievable for emissions of ozone precursors, taking into account technological, social, environmental, energy and economic factors, including cost-effectiveness.  

The all feasible measures benchmark evolves over time as new technology is developed to reduce emissions and districts adopt more effective rules in response.  While each district is responsible for doing its own analysis of all feasible measures, it is useful to compile references to the most stringent district rule within the State for common source categories with significant emissions.  These reference documents can aid each district’s assessment of its own rules and comparison to the California benchmark.  ARB and district staffs have typically worked together to evaluate rules and develop these references.  In 1999, ARB staff released a comprehensive list of all feasible measures entitled Identification of Performance Standards for Existing Stationary Sources: A Resource Document.  

In the past year, the districts, under the auspices of the California Air Pollution Control Officers Association (CAPCOA), and ARB have made noteworthy progress in updating this document and other resources to identify what the all feasible measures are for the current round of California Clean Air Act plans.  Together, we have also conducted a direct rule comparison among the transport-coupled air basins for the San Francisco Bay Area, the Broader Sacramento Area, and San Joaquin Valley.  

CAPCOA Potential All Feasible Measures List for Stationary Sources  CAPCOA has responded vigorously to the all feasible measures and consultation requirements for upwind areas.  The Rules Subcommittee of CAPCOA’s Engineering Managers Committee developed a list of potential all feasible measures meant to supplement the 1999 ARB document.  The Rules Subcommittee solicited stationary source rules from each district that they believed would qualify as an all feasible measure.  With participation from ARB staff, the Rules Subcommittee then evaluated the stringency of the rules submitted and culled them into a list of potential all feasible measures.  Table 2 describes the source categories included in the CAPCOA potential all feasible measures list.  At its December 2003 meeting, the CAPCOA Board approved the Potential All Feasible Measures List for Stationary Sources for distribution to districts and ARB. 

The Rules Subcommittee also prepared a list of measures that districts had submitted but which did not meet the all feasible measures criteria and an explanation of why they did not qualify.  This list will also help support the all feasible measures analyses.  Finally, the Rules Subcommittee prepared a summary of the various factors that a district should evaluate when determining whether a certain rule is a feasible measure for that particular district.  The factors included cost-effectiveness, socioeconomic impacts, public acceptability, the number and age of affected sources in the district, and the existing level of control.

We appreciate the level of district commitment and resources invested in developing CAPCOA’s Potential All Feasible Measures List.  The document is an important tool for district staffs to use in preparation of California Clean Air Act plans.  We look forward to working with CAPCOA to revisit and update the list periodically to reflect control technology advances as new rules are implemented around the State.  

Some districts have already submitted their 2003 California Clean Air Act ozone plans to ARB.  Other districts are still working on their plans.  As ARB staff reviews the plans, staff will look at the district rulemaking commitments with respect to the all feasible measures requirement to determine if the districts have identified all opportunities for emission reductions.  Staff expects to provide feedback to districts when there appear to be opportunities for additional rulemaking commitments.
TABLE 2

SOURCE CATEGORIES IN 

2003 CAPCOA POTENTIAL ALL FEASIBLE MEASURES LIST

Adhesives and sealants

Aerospace assembly and component manufacturing

Architectural coatings

Boilers, steam generators, and process heaters

Commercial charbroiling

Degreasing operations

Equipment leaks (valves and flanges)

Food product manufacturing and processing

Gasoline transfer and dispensing

Glass coatings

Graphic arts

High volume spray booths 

Hydrogen plant vents

Large water heaters and small boilers

Lime kilns

Metal parts and products coatings

Organic liquids

Polyester resin operations

Polystyrene, polyethylene, and propylene foam products

Residential water heaters

Soil decontamination

Solid waste disposal

Solvent cleaning operations

Solvent use

Storage tanks

Vehicle refinishing

Wood coatings

Wood flat stock coatings

No Net Increase Thresholds 

The 2003 amendments to the transport mitigation regulation also require upwind districts to update their no net increase thresholds by December 31, 2004, to be as stringent as the threshold for their downwind district(s).  The purpose is to ensure that upwind and downwind couples are taking comparable actions in their permitting programs.  As shown in Table 3, the Bay Area Air Quality Management District and the five districts located in the Broader Sacramento Area must amend their new source 

review (NSR) rules to lower their no net increase emission thresholds to the level used by the San Joaquin Valley Unified Air Pollution Control District.  All have indicated their intention to make the needed changes by the end of this year.  

Table 3

DISTRICTS THAT NEED TO LOWER 

THEIR NEW SOURCE REVIEW NO NET INCREASE THRESHOLDS

District
No net increase threshold [tons per year]


Current 
Required 

Bay Area Air Quality Management District
15
10

El Dorado County Air Quality Management District
15
10

Feather River Air Quality Management District*
25
10

Placer County Air Pollution Control District
15
10

Sacramento Metropolitan Air Quality Management District
15
10

Yolo-Solano Air Quality Management District
15
10

* The Feather River District may choose to limit the 10 tons per year threshold to just the portion of Southern Sutter County within the Broader Sacramento Area.
REGIONAL COORDINATION

There has also been tremendous progress over the last year in improving coordination between districts affected by transport as they seek to meet both federal and State ambient air quality standards.  CAPCOA successfully crafted a procedural framework that districts may use to address planning and rulemaking issues related to transport.  Specific to Northern California, Air Resources Board Members are leading an air agency group focused on exploring and resolving long-standing transport issues.  

CAPCOA Transport Protocol  

In December 2002, with ARB’s transport mitigation regulation update underway, the CAPCOA Board set a goal to achieve consensus on a protocol for districts to use in dealing with transport issues.  Over the course of 2003, participating districts developed the CAPCOA Pollution Transport Protocol (see Appendix A).  The focus of this protocol is two-fold.  First, the protocol outlines a process for districts to coordinate with each other and ARB staff on transport-related technical work for plans to meet federal and State air quality standards.  Second, it acknowledges that disputes over pollutant transport can occur, and sets up a process to resolve disputes between districts at the local level.  The protocol is designed to provide more detail on how districts can manage transport issues, consistent with the requirements of ARB’s transport mitigation regulation.  Individual districts may choose to use the protocol as developed or adapt it for their specific situations.

Although the protocol is voluntary and not legally binding, ARB staff believes that it sets up a useful and workable framework for addressing transport.  We are optimistic that the protocol will facilitate districts working together to resolve pollution transport issues.

The contents of the CAPCOA protocol are summarized below:

· Upwind districts should adopt all feasible measures for stationary sources.  If any district in California has a rule limiting emissions of ozone precursors for a source category, the protocol states that all upwind districts should adopt a rule for that source category designed to achieve at least the same percentage control of emissions within the same time frame.  Exceptions include if (a) the rule would cost more than $15,000 per ton to implement, (b) the rule would provide de minimis benefits, (c) there is implementation uncertainty for the previously adopted rule, or (d) the district board determines that the rule is infeasible based on technological, social, environmental, economic, or energy factors.

· Upwind districts should consider transportation control measures (TCMs) adopted by other air districts.  TCMs are strategies designed to reduce vehicle trips, vehicle use, vehicle miles traveled, vehicle idling, or traffic congestion.  The protocol calls on districts to make a good faith effort to implement TCMs designed to achieve the same percentage control of the same activity as TCMs adopted by other California districts.  CAPCOA has undertaken a complementary new effort to develop a reference document for districts on transportation-related strategies (such as TCMs and clean fleet incentives) being implemented around California.  Such local strategies can complement the State’s actions to reduce transportation emissions.

· Upwind and downwind districts should engage in a cooperative process to allocate emission control responsibilities.  The protocol encourages district executive, modeling, and planning staffs to meet periodically.  Upwind and downwind district staff and ARB staff should participate in modeling coordination working groups.  Upwind districts should show that their air quality plans contain sufficient measures to eliminate transport that by itself can cause an exceedance of the federal ambient air quality standards in a downwind district. 

· Disputes among districts related to pollution transport should be resolved at the lowest level possible.  CAPCOA supports a hierarchy of meetings, first among district management and then among district board members, using a mediator if necessary.  
Northern California Air Quality Coordinating Group  

Over the past year, Air Resources Board Members have been leading meetings with elected officials and district executive staff from the Bay Area, Sacramento, Yolo‑Solano, and San Joaquin Valley air districts to discuss transport-related issues.  These meetings represent a constructive model for the kind of cooperation that is essential to evaluate the facts relative to transport concerns and to build consensus on how to resolve them.  

In response to these discussions, the staffs of the Sacramento, San Joaquin, Bay Area, and Yolo-Solano air districts have been working cooperatively with the ARB staff to evaluate and compare rules for a number of source categories.  For each category examined, staff prepared a detailed comparison of each rule element – emission limits, applicability, exemptions, inspection requirements, etc.  In addition to comparing the rules among the participating districts, the technical group identified the most effective rule in California for each source category.  District and ARB staff reached consensus on analyses for the following source categories:

· Adhesives

· Boilers

· Can and coil coating

· Degreasing

· Graphic arts

· Internal combustion engines

· Solvent cleaning

· Storage of organic liquids

· Turbines

· Valves and flanges

· Vehicle refinishing

Where differences among rules were identified, the Northern California district staff reached consensus on which districts had the potential to achieve additional emission reductions through a rule revision.  District staffs made commitments to undertake rule development and/or further evaluations to see if rule revisions were justified.  The districts are folding the results of the rule comparison effort into their upcoming California Clean Air Act plans.

The Future of Transport Assessment and Mitigation

Over a decade of technical work has provided a good understanding of the fundamentals of pollutant transport statewide, including the basic transport relationships among air basins.  With much more extensive air quality and meteorological data becoming available from field studies, ARB staff has begun to take the next step in transport analyses.  Future transport analyses will take advantage of two regional field studies that together cover nearly all of the State—the 1997 Southern California Ozone Study (SCOS) and the 2000 Central California Air Quality Study, which is comprised of the California Regional Particulate-Matter Air Quality Study and the Central California Ozone Study (CCOS).  

The vast size of the domains studied under both CCOS and SCOS will significantly improve our ability to investigate transport phenomena.  These studies will allow for better three-dimensional characterization of transport.  In addition, the regional air quality models developed as part of the studies will provide tools to examine transport from a broader regional, rather than transport couple, perspective. 

The regional models are already being used to develop clean air plans to meet the federal one-hour ozone standard.  These tools are helping us assess the benefits of existing and new control strategies in both upwind and downwind regions throughout the modeled domains.  ARB and districts are developing ozone episodes for modeling that involve meteorological conditions conducive to transport.  This modeling should help us fine tune our understanding of how changes in upwind and downwind emissions affect ozone levels downwind for use in future State Implementation Plans and California Clean Air Act plans.  The next steps are to project the level of control needed to attain the federal eight-hour ozone standard and ultimately the State ozone standard. 

As this status report has described, the last year has seen considerable progress in mitigating the transport of ozone pollution throughout California.  The districts and ARB together have focused renewed attention on defining all feasible measures, comparing

rules among districts, and handling transport disputes among districts.  The key to the future is maintaining this momentum.

ARB staff expects that the rule comparison work of the Northern California Air Quality Coordinating Group will translate into rulemaking commitments in the Northern California districts’ plans.  We are optimistic that other districts will embrace

the all feasible measures process described in the new CAPCOA Pollution Transport Protocol to find additional emission reduction ideas from an innovative or more effective rule in another district.  Both upwind and downwind districts will reap air quality benefits from such efforts.  

As districts are working to find and implement every feasible measure, ARB continues to identify and develop new strategies to achieve cost-effective emission reductions from sources under our jurisdiction.  In addition to the Board’s existing programs, ARB has an ambitious rulemaking calendar set forward as part of the 2003 State and Federal Strategy of the California State Implementation Plan.  As these measures take effect, emissions all across the State will be reduced, and thus transport of pollution among all regions will be further decreased.

Appendix A

CAPCOA Transport Protocol
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