I.
EXECUTIVE SUMMARY

This report recommends a general procedure and applicable technical approaches that may be used by states and tribes to assess reasonable attribution in response to a Federal Land Manager (FLM) certification of impairment (Certification).

WESTAR formed the RA BART Phase II Working Group with federal land management agency staff and members from state and tribal air quality agencies who were knowledgeable about RA BART, and monitoring and modeling techniques. To provide the necessary framework, the report provides background information about both the certification process and the attribution determination process. However, the group’s recommendations focus on the general principles of the attribution assessment process and the technical criteria used in the assessment.

The recommendations are summarized below:

General Principles:


The attribution assessment should be:

· A collaborative process that relies on existing data with a minimum of additional analysis.

· Technically and legally defensible.

· Accomplished at a reasonable cost and within a reasonable time frame.

· No more complex than necessary. 

· Performed by state or tribal agency staff.

· Capable of attributing visibility impairment to an existing stationary facility potentially subject to BART.

Technical Criteria:

· Impairment must be “caused or contributed to” by emissions from BART-eligible sources. Visibility-impairing pollutants of concern must be identified.

· Factors to consider in assessing impairment include: duration, frequency, geographic extent, magnitude, and time of occurrence.

· Identify distance from source to Class I area, to determine appropriate tools for characterization of the impairment.

· Quantitative results are preferable, although qualitative results such as photographs may be adequate.

· Use as many different indicators of impairment as practical rather than relying on a single method.

· Consider level of uncertainty in the assessment.

· Use EPA guideline models whenever practicable.

II.
BACKGROUND

A.

Introduction and Purpose
This report builds upon case studies that WESTAR developed in 2001 to examine and document how Reasonably Attributable Visibility Impairment had been addressed in previous assessments.
 

First, this report recommends attribution process principles and assessment techniques that a state or tribe may consider in an attribution assessment to identify if, and to what degree, an existing source or small group of sources causes or contributes to visibility impairment. The report focuses on Reasonably Attributable Visibility Impairment (RAVI) and does not specifically address impairment due to regional haze. 

Second, there are no recommendations with regard to establishing a threshold level at which reasonably attributable impairment exists. Instead, the report outlines a recommended general process and recommended technical procedures that may be used as a guideline if an attribution assessment is necessary. Due to the circumstances unique to each attribution assessment, it was not possible to recommend one specific analysis that would work for every situation. A state or tribe should select from the techniques summarized in Section V. Section V(C) includes five examples of the attribution assessment process, each providing a range of techniques to be used based on available data. The examples also recommend more refined analyses that may require additional data.

Third, the report includes specific information about the current policy of FLM agencies regarding certifications of impairment, but does not make any recommendations regarding the certification process. This report also does not include recommendations regarding state process following an attribution determination and does not examine options for performing the Best Available Retrofit Technology (BART) analysis or incorporating BART requirements into State Implementation Plans (SIPs).

Tribal implementation

The recommendations in this document are intended to help states assess reasonable attribution following Certification by an FLM. As provided for by the Clean Air Act (CAA) 301(d) and the Tribal Authority Rule (40 CFR 49.1– .11), tribes may accept responsibility for making reasonable attribution determinations in response to a Certification by an FLM when the source is on tribal lands. The regional haze rule also explicitly recognizes the authority of tribes to implement the provisions of that rule on tribal lands. Those provisions create the following framework:

1.
Absent special circumstances, reservation lands are not subject to state jurisdiction.

2.
Federally recognized tribes may apply for and receive delegation of federal authority to implement CAA programs (including visibility regulation), or “reasonably severable” elements of such programs.

3.
Where a tribe does not seek delegation through a Tribal Implementation Plan (TIP), the Environmental Protection Agency (EPA), as necessary and appropriate, will promulgate a Federal Implementation Plan (FIP) within a reasonable timeframe to protect air quality in Indian country (64 Fed. Reg. 35759).
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Accordingly, these recommendations also may help a federally recognized tribe (that chooses to adopt a TIP) implement the RA BART or regional haze rule provisions. In some cases, a tribe may be able to utilize the recommendations in much the same way as states. In many other cases, however, changes may be needed in order to adapt the recommendations to the unique situation of the tribe and the nature of its air program, including its manner of defining “reasonably severable elements” and its method of dividing responsibilities between the tribe and EPA. Because of these differences, the recommendations that follow do not refer to “tribes” every time states are referenced.


B. 
Regulatory Context
Section 169 of the CAA amendments of 1977 set forth a national goal: “the prevention of any future and remedying of any existing, impairment of visibility in any mandatory Class I federal area which impairment results from manmade air pollution.” The requirements apply to 156 designated Class I areas.

In 1980, EPA promulgated regulations that addressed visibility impairment (40 CFR 51.300 et seq.). These regulations included general plan requirements that the states must meet in their visibility State Implementation Plans (SIPs) for impairment that is “reasonably attributable” to one source or a small group of sources (40 CFR 51.302(c)).  (Note: when this report refers to a “source” within the meaning of this regulation, the phrase “or a small group of sources” is implied.)

The requirement to install Best Available Retrofit Technology controls on existing sources is a key element of the visibility protection provisions in the CAA, demonstrating the need to focus on pollution that is emitted from a specific set of existing sources. Sources that meet the following criteria are potentially subject to BART controls:

1.
A major stationary source from one of 26 source categories identified in the CAA and regulation (see Appendix A);

2.

Potential to emit 250 tons per year of any air pollutant; and,

3.

Not in operation prior to August 17, 1962 and in existence on August 7, 1977.

In the 1980 visibility rule, EPA used the term “existing stationary facility” to define a facility that met the above criteria. However, to avoid any confusion about whether that term encompassed a larger group of sources, EPA now uses the term “BART-eligible source.” The term “BART-eligible source” is used throughout this report for similar reasons, but the reader should be aware that some sections of the visibility rule still refer to “existing stationary facilities.”  These terms are interchangeable. 

In 1999, EPA added two new sections to the visibility rule to address regional haze (40 CFR 51.308 and 51.309). Pollutants causing regional haze may be transported hundreds of miles, and therefore, needs to be addressed as a broader regional issue. The 1980 visibility rule focused on direct visibility impacts of individual sources. The 1999 revisions are commonly referred to as the regional haze rule, although one rule incorporates both the earlier requirements as well as the new regional haze requirements.

To insure that RAVI is remedied, the regulations outline a process to identify and control emissions from sources that are directly impacting visibility at specific Class I areas (40 CFR 51.302). Three primary steps in this process are:

1.
The Federal Land Manager certifies impairment;

2.
The state identifies existing facilities that cause or contribute to the visibility impairment; and,

3.
The state performs a BART analysis to determine what controls, if any, are required on any existing facility that meets the BART criteria and has been identified as contributing to the impairment.

Attribution Process
The language of section 51.302(c)(4)(i) provides the basic principle upon which the state will rely upon during the attribution process. This language states that the attribution must identify each [BART-eligible source] “which may reasonably be anticipated to cause or contribute to impairment of visibility.” Whether or not the impairment is “reasonably attributable” is determined by “visual observation or other technique the State deems appropriate.” (40 CFR 51.301(s)). Because the state bears the responsibility of identifying sources, this report provides recommendations for the state to consider when it undertakes an attribution determination. 

RAVI has typically been addressed on a case-by-case basis when problems were identified. Under the 1980 regulation, a state would evaluate its BART-eligible sources only after Certification by the FLM. However, in the context of the current regional haze rule, states must also address BART requirements for regional haze (RH BART). Several options exist for addressing RH BART. For example, a state may choose to develop and participate in a trading program, either regionally or within its own jurisdiction, that achieves greater reasonable progress than case-by-case RH BART. 

If a trading program is developed, the time period to achieve the emissions reductions may be extended. As a result, there may be a period of time early in the implementation of the program when visibility conditions at a specific Class I area are static, or degrading. During this time, FLMs have indicated that the RAVI process may be needed to insure there is steady and continuous improvement in visibility. Within the context of the regional haze rule, this may be considered an example of a “geographic enhancement.” 

A state may find determining a source/receptor link for RAVI difficult when other sources are located in the area (including international sources). The regional haze rule provisions do not alter the requirement to undertake the attribution assessment, but may affect how the state decides to control emissions from the source once the attribution determination is complete. Therefore, the attribution determination is necessary even within the context of the regional haze rule, although the regional haze rule may affect the next step—the decision regarding applicable controls. 

State determines what controls, if any, are required
After the attribution determination, the state is required to perform a BART analysis to determine what types of controls, if any, should be placed on the source(s) found to be contributing to the impairment. The following factors affect the BART determination:

1.
Available technology;

2.
Costs of compliance;

3.
Energy and non air quality environmental impacts of compliance;

4.
Remaining useful life of the source; and,

5.
Degree of improvement that can be anticipated to result from the use of the controls.

As noted above, this report does not provide guidance on how a state should proceed once an attribution determination is made, and it does not examine options for implementing the BART requirement.

III.
Federal Land Manager Certification of Impairment
Overview

The Federal Land Managers monitor visibility through a nationwide monitoring network, known as IMPROVE.  The IMPROVE network has recently been expanded and the FLMs anticipate reliable trend data for the new IMPROVE sites by approximately 2006 to 2008.  The FLMs plan to evaluate the current visibility conditions in Class I areas as well as trends occurring over time to identify areas where visibility is not improving.

The FLMs generally will use a screening process to identify Class I areas affected by Reasonably Attributable Visibility Impairment.  This screening process will be influenced by the  approach the state relies upon to address RH BART in its SIP.  There are three approaches that may be used.

1.
Case-by-Case Review of RH BART under 51.308
The BART process will address both types of visibility impairment, because no distinction exists between emission reductions needed to address RH BART and reductions to address RAVI. 

2.
Trading Program under 51.308
The FLMs anticipate that the following screening criteria may be appropriate, but will not make a final decision until a 308 trading program has been designed. The screening criteria associated with this approach may have many similarities to the screening criteria associated with the trading program option under 51.309. However, the FLMs have indicated that the screening criteria ultimately selected will depend on how the trading program is structured, the selected emissions cap, and other aspects of the trading program. 

a.
Potential Screening Process Criteria:

(i)
Sulfate, nitrate, ozone, organic carbon, etc., levels in the Class I area are not decreasing.

(ii)
One or more BART-eligible sources of SO2, NOx, VOC, PM10, etc., are located within 100 miles of the mandatory federal Class I area. 

(iii)
The BART-eligible sources identified in (ii) are not already well controlled for pollutants that contribute to visibility impairment.

3.
Milestones and Backstop Trading Program under 51.309 

The FLMs plan to sign a Memorandum of Understanding (MOU) with the participating states to define the screening criteria the FLMs will use to certify impairment.  

a.
Screening Process criteria:

(i)
Sulfate levels in the Class I area are not decreasing.

(ii)
One or more BART-eligible sources of SO2, are located within 100 miles of the mandatory federal Class I area.

(iii)
The BART-eligible sources identified in (ii) are not already well-controlled for SO2 (85% or better SO2 control for coal-fired utility boilers).

b.
Goal: FLMs complete certification process by 2006 to 2008.

These criteria were influenced by the design of the 309-trading program including emission reduction estimates, shape of the declining emission cap, inclusion of sources that were not BART-eligible, and inclusion of new source growth under the cap.  

Although geographic enhancements do not need to be addressed under the first approach, they must be addressed in the two trading programs described above because emission reductions may occur more gradually in the context of a trading program.  The FLMs do not anticipate certifying impairment under these circumstances but do intend to notify the state as part of the SIP development process if there are concerns about “hot spot” impacts from sources that are directly affecting specific Class I areas.

Note:  BART for regional haze has been addressed for SO2 under this option.  Regional haze BART for NOx and PM will be addressed in SIP revisions that are due in 2008.
In all of the cases discussed above, if the FLM determines that a certification of visibility impairment is necessary, the FLM will send an official Certification to the state.  The Certification will generally include the following information:

1.
Class I area(s) impacted;

2.
Basis of certification (photographic documentation, monitoring, modeling, etc.);

3.
Type of impairment certified, plume impact or uniform haze or both;

4.
Pollutant(s) of interest; and, 

5.
Preliminary identification of source(s) believed responsible for impact.

IV.
THE ATTRIBUTION DETERMINATION PROCESS

This section recommends a process for the state to follow in order to complete an attribution determination after receipt of a Certification from an FLM under 40 CFR 51.302(c)(1).

Introduction

The Certification focuses on the existence of visibility impairment.  While the FLM may identify sources or even sources areas that contribute to the Certification, the formal identification of sources is a state responsibility

The state should make a very detailed review of the data supporting the Certification to determine which sources or source areas require further evaluation. If the data is insufficient to identify specific sources or source area, the state may request that the FLM perform more detailed analyses to further substantiate the impairment set forth in the Certification.

If the state determines sufficient information exists to proceed, the state should begin the process by: 1) Evaluating which sources are BART-eligible; and, 2) Reviewing the impairment information provided by the FLM in support of the Certification.

1.
Evaluate which sources are BART-eligible.

Congress and EPA established criteria to determine which sources are subject to BART. The categories of sources subject to BART are listed in 40 CFR 51.301(e)(1-26) and also are included in Appendix A.  

The state must be certain that the potential source or group of sources is subject to the RAVI process. The state must examine the potential source emissions and the dates of operation. As noted above, a source is BART-eligible if it is included in the list set forth at 42 USC  7491(g)(7) and meets the definition of “Existing Stationary Facility” at 40 CFR 51.301. The criteria for determining if a source is BART-eligible may be complicated if a source has multiple units that were constructed at different time, and states may be unable to determine if a specific source would qualify as BART-eligible. In addition to the 1980 guidelines for determining BART-eligibility, EPA proposed rule (July 20, 2001) contains criteria for determining if a source is BART-eligible.  The rule is expected to be promulgated in 2002, and codified at 40 CFR Part 51 as Appendix Y.  These two sets of guidelines should both be consulted to determine if a source is BART-eligible.
When applying the applicability guidelines in Appendix Y, the state should look for information that is readily available from existing state data such as permitting history, emission inventory, or other similar databases.

1.
If a database of PTE is not available, state emission inventories can be a useful screening tool to determine whether a source meets the size criteria (for example, identify all sources with emissions greater than 100 tons/year of visibility impairing pollutants). Operating permit applications may also contain information about the PTE of a source, or individual units within a source.
2.
State business records may be useful to determine when the facility was constructed or commenced operation. Newspaper article searches, or a detailed history review of each source may also provide useful information.
3.
The source may be able to provide information regarding the construction dates of individual emission units.  

4.
Institutional  memory within the air agency can be invaluable if records of construction dates of major emission units are not available, although memories will not withstand legal challenges like hard documentary data.

5.
New source review permitting records may be useful to identify new units that were constructed after 1977, to determine the PTE of the source, or to determine if reconstruction has occurred (note: the draft guidelines in Appendix Y state that modifications at a source do not affect applicability unless the change qualifies as reconstruction of the source).

If the source or group of sources identified in the Certification is not BART-eligible, the state should inform the FLM of its finding. The state should look in the vicinity of all the sources suspected of causing or contributing to the impairment identified in the Certification. If there are no BART-eligible sources, the state will be unable to perform an attribution assessment.

2.
Review Support Information in the FLM Certification

Initially, the state should acquire all the supporting information the FLM used in the Certification and independently evaluate the data. This initial review will help the state determine if the information is sufficient to support a reasonable attribution determination. 

The state should consider the type of impairment in the Certification: a) plume impact visibility impairment, or b) uniform haze visibility impairment:

a.
Plume impact is the impairment addressed by the original visibility protection program under which the state must make a reasonable attribution determination before proceeding to the BART analysis. (40 CFR 51.301-51.307)

b.
Uniform haze is the impairment addressed in the later revisions to the visibility rule (40 CFR 51.308-51.309). However, in some instances, part of the uniform haze may be thought to be source-specific haze from a BART-eligible source.  If so, the state should consider that portion of the uniform haze to be plume impact and, therefore, subject to 40 CFR 51.301-307.


Once the FLM has issued a Certification, the responsibility for the attribution assessment shifts to the state. If a state does attribute impairment, the state must be able to defend its finding that one or more BART-eligible sources did cause or contribute to visibility impairment in the Class I area. The Ninth Circuit Court of Appeals established a low threshold for unacceptable visibility impairment
. However, the effort required by the state to attribute visibility impairment to a BART-eligible source or group of sources can be very high
.


Evaluate Existing Data not included in the Certification

When analyzing supporting data, the state should determine if additional data exist that were not available to the FLM. Examples include special project camera studies, or ambient monitoring data collected by the state or local air pollution control agency, potential or actual PSD permit applicant,
 or university. In certain situations, another agency may have previously collected information that could be used in an attribution determination.
 These data should be reviewed to determine whether they support the FLM Certification.

To conclude this portion of the attribution process, the state may wish to prepare a report that summarizes its initial evaluation of the Certification. The purpose of the report is to carefully document the state’s findings and conclusions about what decisions have been reached. The report would address two questions:

First, the report would assess whether there are BART-eligible sources potentially contributed visibility impairment in the Certification. The report would make a preliminary determination whether the sources are BART-eligible, any additional sources the state found in the Certification area that are also BART-eligible, and if possible, analyze each source’s relative contribution to the impairment (based on available source/receptor information). 

Secondly, the report would assess the impairment data. This assessment would include the state’s evaluation of the supporting data in the Certification and an analysis of any additional data used in the attribution assessment. The data gaps found in this review would be identified along with recommendations for studies to obtain the missing information. The state may use these recommendations to determine the next steps in the attribution process.

If the state believes the Certification is supported by sufficient data, the attribution process is complete. However, if the state determines the data is insufficient to complete an attribution assessment, the evaluation process ends, in which case the state should proceed to the next step—identification of data gaps and the necessary studies to obtain this information.

Identify data gaps and necessary studies to fill the gaps

As part of the data review, the state should note where there are gaps or inconsistencies in the available data. Examples of data gaps and inconsistencies may include:

1.
Missing photos in a sequence of photos, 

2. 
Poor resolution of the plume or its source in the photos, 

3. 
Back trajectory analyses done with a very large grid resolution or poor techniques,

4. 
IMPROVE monitor data missing at critical periods,

5.
Lack of association between the source’s emissions and monitored data at the receptor,
6. 
Special studies performed during a time when a source potentially contributing to the impairment was not operating,

7. 
Contemporaneous studies with contradictory results that cannot be explained,

8. 
Ambient studies that use naturally occurring tracers and, when the suspected source(s) are tested, the tracers do not exist or exist at levels far below (or above) the level indicated by the ambient study results, 

9. 
Tracer studies where the tracer was not found at the anticipated receptors,

10. No explicit exploration of whether wildfire or other natural events significantly caused      or contributed to one or more of the impairment episodes, 

11.   
Other differences or inconsistencies in the available data. 

Once any data gaps have been identified, the state should decide which studies are necessary to obtain the missing information. The state should develop potential studies and determine the resource needs of those studies. The goal of filling the data gaps is to obtain enough information for the state to complete an attribution assessment. The amount of work necessary will depend on how much information is available and how definitive the information is. Section VI provides technical criteria and examples of the technical process that the state should consider at this point in the process.
Consultation Process

The WESTAR review of previous RAVI assessments demonstrated the importance of including all stakeholders in the design of any data collection plans or modeling protocols.  Competing studies can be very inefficient, expensive, and time-consuming, and ultimately may not help the state make a final decision. If stakeholders are involved in the design of any data collection efforts or modeling protocols, disagreements may be resolved before the state or source continues with any additional studies. The state should consider involving the following stakeholders in the consultation process:
1.
Affected sources

2.
Neighboring states and tribes

3.
Environmental Protection Agency

4.
Federal Land Managers
5.
Local environmental groups
6. 
Local permitting agencies

7.
Local government representatives
Completion and Review of Additional Visibility Studies

When the additional visibility studies, if any, are complete, the state should evaluate the resulting data. The technical staff may wish to prepare a final report and set of recommendations based on the scientific aspects of the data.

Final Determination of Reasonably Attributable Visibility Impairment

The state may reach any of the following results:

1.
The impairment certified by the FLM is reasonably attributable for specific pollutants to the identified, BART-eligible source(s);

2.
The impairment certified by the FLM is reasonably attributable for specific pollutants to the source(s) identified by the FLM and additional sources not identified by the FLM,

3.
There is inadequate data to support a determination that the impairment is due to the source(s) identified by the FLM;

4.
The impairment is reasonably attributable for specific pollutants to other adjacent BART-eligible sources; or

5.
There are no BART-eligible sources contributing to the impairment certified by the FLM.

V.
GENERAL PRINCIPLES AND CRITERIA
Introduction

This section provides evaluation criteria for the state to consider after receipt of a Certification by the FLM. Part A contains general principles to guide the development of the conceptual framework of the attribution assessment process. Part B contains evaluation criteria to guide the decisions regarding the technical framework of the attribution assessment process.

Conceptually, the statutory framework for an attribution determination (“may reasonably be anticipated to cause or contribute to visibility impairment”) should be the general principle guiding the attribution process. EPA maintains, and the Ninth Circuit agreed, an affirmative attribution decision is possible even with considerable uncertainty and a low triggering threshold. However, each state should decide individually what is required to support its determination.
A.
General Principles of the Attribution Process

Attribution process criteria address factors likely to influence the performance of the state attribution assessment. These process criteria provide parameters to define and implement the attribution assessment process given resource constraints, legal considerations, administrative decision making requirements, and other relevant factors. The general principles identified are:

1.
Whenever possible, an attribution assessment should be a collaborative process that relies on existing data with a minimum of additional analysis (see section IV). If supplemental data are needed, field studies should be designed in a collaborative process between affected states and tribes, identified sources, federal land managers, EPA, and the general public. Past experience has shown that competing technical studies often result in an unnecessarily expensive and unduly complicated process. 

2.
Attribution assessments should be technically and legally defensible.

3.
Attribution assessments should be accomplished at a reasonable cost and within a reasonable time frame. 

4.
Attribution assessments should be no more complex than necessary, recognizing that the circumstances surrounding a Certification may vary greatly. State or tribal agency staff should be capable of performing the attribution assessment and making the final determination, although contractors may be used for certain types of modeling or monitoring.

5.

Reasonable attributable visibility impairment can only be identified if there is a source/receptor link between the Class I area to a potentially BART-eligible source or small group of sources.

B.
Technical Criteria
The technical criteria address the appropriateness of available analytical techniques from a scientific perspective. The rule defines visibility impairment to mean “any humanly perceptible change in visibility (light extinction, visual range, contrast, coloration) from that which would have existed under natural conditions” (40 CFR 51.301(x)).

The technical criteria include the following:

1.
The impairment must be “caused or contributed to” by emissions from BART-eligible sources. The visibility-impairing pollutants of concern must be identified.

2.
The attribution assessment should address the unique visibility impairment in the FLM Certification for the Class I area. Some factors to consider include:


a. 
Duration: source’s length of effect on visibility per episode
;


b. 
Frequency: how often episodes of impairment occur;


c. 
Geographic extent: how much of the Class I area is affected by the impairment;


d. 
Magnitude: how much visibility impairment is due to the source’s emissions; and



e. 
Time of occurrence.

These factors need to be considered together, because they affect each other. An infrequent occurrence of a large magnitude episode may meet the criteria. A frequent occurrence of a small magnitude episode may also meet the criteria. The FLM may provide information about these criteria in the Certification, and the state should review this information as a starting point for its assessment. The state may consider other factors and data, as appropriate.

3.
The attribution assessment should identify the distance from the source to the Class I area. This distance will affect the choice of tools appropriate for characterizing the specific source’s impact on visibility impairment.

4.
To the extent possible, the attribution assessment should be quantitative. Under certain circumstances, qualitative information, such as photographs or time-lapse video of distinct plumes or source-specific haze events, may be adequate.

5.
The state should use as many approaches or indicators of impairment as practical rather than relying on a single method. The assessment may rely on air monitoring and modeling techniques and other supporting scientific data. Consistency between source and observational techniques strengthens the analysis.

6.

The state should consider the level of uncertainty in the assessment.

7.
EPA guideline models should be used whenever practicable. When other models are used, additional technical discussions with EPA may be necessary.

C.
Examples of the Attribution Process

Introduction

The state should consult this section after evaluation of the FLM Certification. At this point, the state has decided what gaps need to be filled to complete the attribution assessment. 

The recommendations in this report recognize that each attribution determination will be unique. Because an attribution determination is a fact-specific and individual determination, it is not possible to recommended a single technical approach for a state to follow. A combination of monitoring and modeling techniques is usually appropriate, but instead of attempting to cover all possible combinations of techniques, this report provides five selected scenarios. The general principles and technical criteria identified in sections A and B are incorporated into these scenarios. The goal is to provide the state with references for use when it is creating its own individualized technical procedure.

In addition to the scenarios, this report provides detailed tables and narrative descriptions of techniques that may be considered and/or substituted for the techniques in the scenarios (see Section VI).

Scenario 1:
Limited data/one source

Data input:
Small amount of existing data (i.e., one IMPROVE site with data for 2-3 years) Evidence of “local” impact. 

Limited meteorological data.

Where it is likely that one major source contributes to impairment, a combination of the following techniques is suggested: 

1.
Examine IMPROVE data, including quality assurance

2.
Look at extinction budget to identify visibility-impairing pollutants

3.
Perform some analysis of when the episodes are occurring 

4.
Perform a simple back trajectory analysis such as HYSPLIT

5.
Look at relationships between particulate species

6.
Examine source emissions data for correlations with ambient monitoring

7.
Perform dispersion model based on data and capabilities such as VISCREEN or CALPUFF Lite

8.
Examine other data such as source owner data, deposition data, or photographic evidence.

It is possible that this information alone will not lead to an attribution determination. If at this point a source/receptor relationship can be identified, this level of review may be adequate. If the results are inconclusive, more data and/or more refined analyses may be necessary and may help reach an attribution determination. The state should consider how the available data and choice of techniques might affect its ability to assess the effectiveness of the controls in remedying the impairment. It may be efficient to look ahead to the data and analytical needs of a potential BART analysis. For example, the state may wish to use a more refined model that would be useful for both attribution and remedy assessment.

Assuming there is a two-year time period
 to collect data and analyze additional information, the following techniques can also be considered:

1.
Better source characterization, including measurement of emissions of trace elements (source profiles) for use in CMB modeling.

2.
Met monitoring or modeling

3.
Camera site, possibly with time-lapse video

4.
Additional aerosol monitoring, episodic or saturation

5.
In plume trajectory by aircraft, if available

6.
Finely time-resolved optical monitoring, such as nephelometer, transmissometer, aethelometer combined with pollutant monitoring (e.g., SO2, NOx, real time PM) for monitoring of episodes.
7.
More refined chemical visibility model, such as CALPUFF

8.
Repeat initial techniques with new data

The technical criteria are listed below, followed by techniques that may be used to obtain results about the criteria. 

1.
The impairment must be related to emissions from specific sources. The visibility-impairing pollutants of concern should be identified.

Techniques:
Back trajectory, species relationships, relationship between source emissions and ambient monitoring, dispersion model refined by camera, aerosol, in plume, optical monitoring, and refined dispersion models.

2.
The attribution assessment must address the unique visibility impairment certified by the FLM for the Class I area. Some factors to consider include:

a.
Duration: source’s length of effect per episode

Techniques:  Monitoring, dispersion model, back trajectory, camera

b.
Frequency: how often the impairment occurs

Techniques: Monitoring, dispersion model, back trajectory, camera

c.
Geographic extent: how much of the Class I area is impaired

Techniques: Monitoring and dispersion model, additional data on deposition and other studies

d.
Magnitude: how much impairment is due to the source

Techniques: Dispersion model, receptor model

e.
Time of occurrence

Techniques: Monitoring, dispersion model, back trajectory, camera

3.
Uncertainty of results:
Each analytical method will have its own level of uncertainty. These individual uncertainties should be kept in mind as outputs are compared within the overall assessment. If the results of different techniques are the same or similar (within the uncertainties of the techniques), then the overall level of uncertainty is likely to decrease.

Scenario 2:
Moderate data/multiple sources

Data input:
Moderate amount of existing data (i.e., one IMPROVE site with data for 6 or more years)

Evidence of an increasing trend in sulfate  

Meteorological data likely from several stations

Assuming the Certification identifies multiple BART sources of different types within a 100-mile radius, a combination of following techniques is suggested: 

1.
Examine IMPROVE data, including quality assurance

2.
Look at extinction budget to identify visibility impairing pollutants

3.
Perform some analysis of when the episodes are occurring 

4.
Perform multiple back trajectory analyses such as HYSPLIT

5.
Look at relationships between particulate species

6.
Examine source emissions data for correlations with ambient monitoring

7.
Perform dispersion model based on data and capabilities such as CALMET/CALPUFF

8.
Examine other data such as source owner data, deposition data, or photographic evidence.

9.
Wind fields/Synoptic analyses

10.
Comparison of different episodes

11.
UNMIX, PMF and/or CMB

12.
Analysis of any regional modeling already conducted, such as CMAQ

13.
Long term visual monitoring, such as camera data or transmissometer data, compared to met data to identify quadrants of concern

As stated in Scenario 1, it is possible that this information will not lead to an attribution determination. If at this point, a source/receptor relationship can be identified, this level of review may be adequate.  If the results are inconclusive, more data and/or more refined analyses may be necessary and could help reach an attribution decision.  The state should consider how the available data might affect the ability to assess the effectiveness of the controls in remedying the impairment. It may be efficient to look ahead to the data and analytical needs of a potential BART analysis.  For example, the state may wish to use a more refined model that would be useful for both attribution and remedy assessment.

Assuming there is a two-year time period to collect data and analyze additional information, the following techniques also can be considered:

1.
Emissions inventory

2.
Analysis of a nested domain within the regional model 

3.
Source profiles (natural tracers) 

4.
Additional source measurements, such as stack testing

5.
Met monitoring or modeling

6.
Camera site

7.
Additional aerosol monitoring, episodic or saturation

8.
Monitoring to measure additional parameters, such as precursors, ammonia and oxidants

9.
In plume trajectory by aircraft, if available for plume chemistry purposes

10.
Finely time-resolved optical monitoring, such as nephelometer, transmissometer, aethelometer combined with pollutant monitoring (e.g., SO2, NOx, real time PM) for monitoring of episodes.
11.
Repeat initial techniques with new data

The technical criteria are listed below, followed by techniques that may be used to obtain results about the criteria.

1.
The impairment must be related to emissions from specific sources.  The visibility-impairing pollutants of concern should be identified.

Techniques: Back trajectory, species relationships, relationship between source emissions and ambient monitoring, dispersion model refined by camera, aerosol, in plume, optical monitoring, and refined dispersion models.

2.
The attribution assessment must address the unique visibility impairment certified by the FLM for the Class I area.  Some factors to consider include:

a.
Duration: each source’s length of effect per episode

Techniques: Monitoring, dispersion model, back trajectory, camera

b.
Frequency: how often the impairment occurs by source

Techniques: Monitoring, dispersion model, back trajectory, receptor model, camera

c.
Geographic extent: how much of the Class I area is impaired

Techniques: Monitoring and dispersion model, additional data on deposition and other studies

d.
Magnitude: how much impairment is due to each individual source

Techniques: Dispersion model, receptor model

e.
Time of occurrence

Techniques: Monitoring, dispersion model, back trajectory, camera

Scenario 3:
No IMPROVE data, Certification by modeling evidence

Data input:
Detailed modeling of a source and specific visibility impairment using a CALPUFF run, or detailed (nested) run of regional model.  Detailed emissions data and meteorological data that were input to the model.  No IMPROVE Data available for this specific Class I area (monitoring may be at a “representative site”).  Some optical data, photographic data and limited aerosol data from other networks.

Assuming the Certification points to a specific source, a combination of the following techniques is suggested: 

1. Examine IMPROVE data for any nearby Class I areas (especially those included in the modeling domain) to better understand the regional conditions and compare with model outputs of the unique effect.

2. Review the model’s outputs on “high impact” days and compare with actual meteorological data of the area (to confirm transport, inversions, or other aspects of the model which may create the unique impact).

3. Review source emissions data used in the model.

4. Review other monitoring data (optical measurements, deposition data, ozone data, etc.) to collaborate model predictions.

5. Examine any photographic evidence.

It is possible that this information alone will not lead to an attribution determination. If at this point a source/receptor relationship can be identified, this level of review may be adequate. Because no visibility-specific particle monitoring is available in this case, the key to attribution is to determine that the sources emissions are indeed reaching the Class I area on days when impairment exists.  If the results are inconclusive, more data and/or more refined analyses may be necessary and may help reach an attribution determination. The state should consider if the available data and modeling information supplied with this certification could be used to determine effectiveness of the controls in remedying the impairment. It may be efficient to look ahead to the data and analytical needs of a potential BART analysis if additional or different modeling will be developed. 

Additional data collection and analyses that might be considered: 

1.
Better source profiles or newer emissions information

2.
Met monitoring or modeling

3.
Camera site

4.
New aerosol monitoring, episodic or saturation

5.
In plume trajectory by aircraft, if available

6.
Repeat initial analytical techniques with new data

The technical criteria are listed below, followed by techniques that may be used to obtain results about the criteria. 

1.
The impairment must be related to emissions from specific sources. The visibility-impairing pollutants of concern should be identified.

Techniques:
Confirm model inputs, compare with any new particle monitoring at Class I area. Examine performance of the model, and perform uncertainty analyses.

2.
The attribution assessment must address the unique visibility impairment certified by the FLM for the Class I area. Some factors to consider include:

a.
Duration: source’s length of effect per episode

Techniques:  Monitoring, dispersion model, back trajectory, camera

b.
Frequency: how often the impairment occurs

Techniques: Monitoring, dispersion model, back trajectory, camera

c.
Geographic extent: how much of the Class I area is impaired

Techniques: New monitoring and examination of dispersion model outputs, additional data on deposition and other studies

d.
Magnitude: how much impairment is due to the source

Techniques: Dispersion model

e.
Time of occurrence

Techniques: Monitoring, dispersion model, back trajectory, camera

Scenario 4:
Direct Photographic Evidence

The FLM has certified impairment in a wilderness area based on photographic evidence.  Photographs taken over a period of two years show a distinct haze in a valley located in the wilderness area when the wind is from the east.  A series of photographs during two episodes show a distinct plume that originates at an existing stationary source that was constructed in 1965 and is located 10 miles east of the wilderness area.  The photographic series shows that the plume travels into the wilderness area.  Aerial photos during one episode also show a distinct plume that travels into the wilderness area.  The wilderness area does not have an IMPROVE site.  A Class I area that is located 50 miles to the north has an IMPROVE site that was determined to be representative for the area.  This monitoring site does not show decreased visibility on the days when haze was photographed in the wilderness valley.

Attribution analysis:  

First, the state would review the photographic evidence and determine whether the photographs show a clear connection between the source and the haze that has been documented in the wilderness area.  In this example, the photographic evidence is determined to show a clear connection between the source and the haze in the wilderness area. Information that is considered qualitative, such as photographic evidence, that establishes a source/receptor link is allowed under EPA regulations that define reasonable attribution as determined by “visual observation or other technique the State deems appropriate.” (40 CFR 51.301(s)).

If the photographic evidence is not compelling, a different conclusion might be reached.  The state could determine that the impairment, as documented by the FLM, is not reasonably attributable to the existing stationary facility. The FLM would then need to gather additional information to support a Certification. The FLM has the responsibility in this case to provide sufficient information to show that the impairment may be attributable to an existing stationary source rather than other causes such as forest fires or natural dust events.  Alternatively, if the state determines that the existing stationary source may be causing the haze but the qualitative evidence is not quite sufficient to determine attribution, the state could initiate a data collection effort to provide better information regarding visibility impairment at the Class I area. 

The next step in the attribution process would be to verify that the suspected source meets the definition of an “existing stationary facility” as defined in 40 CFR 51.301.  In this example, the source is determined to meet the criteria.

The final step in the attribution process would be to verify that the source was operating on the days when the haze was observed in the area.  The State would also determine if the source was experiencing unusual upset conditions during the times identified.  In this example, the source is determined to have been operating normally.  The State would then issue a determination that the visibility impairment at the Class I area is reasonably attributable to the existing stationary facility, and would begin a BART analysis for the source.

Scenario 5:
Data Rich

Data input:

A large visibility special study was recently conducted.  

Four months of data spanning two seasons including: 

1.
At one “receptor” site in a Class I area there were multiple meteorological, optical, and particulate samplers including extensive measurements of particle compositions, size distributions, scattering, absorption, light extinction, ions, oxidants, relative humidity, temperature, vertical wind profiles, SO2, photographs, and concentrations of 4 unique tracers released from 4 different sources of interest. There were co-located samplers measuring several parameters in more than 1 way.  There are at least some 1-, 6-, and 12-hour particle measurements in addition to 24-hour samples.

2.
This receptor site has been a standard IMPROVE site for several years and these data are also available.

3.  
At 35 other sites in the region, called “satellite” sites there was an IMPROVE Module-A sampler taking daily 24-hour samples which are analyzed for fine mass, S, soil elements, trace metals, and elemental H from which organics can be estimated.  The unique tracers were also measured at many of these sites.

4.  
Air craft sampling of plumes from source(s) of interest was conducted.

5.  
An extensive current emissions inventory was created.

6.  
Wind profilers were deployed at 2-3 sites in addition to the receptor site.

7.  
Measurements of the chemical composition of resuspended local dust, smoke from burning local fuels, and emissions from local point and area sources of interest were collected in order to create “source profiles” that can be used in receptor modeling.

Assuming the certification identifies a BART source within a 100-mile radius from which a unique tracer was released, a combination of the following techniques is suggested: 

1.
Examine fine particle data, including quality assurance. Use the collocated data to assess accuracy and precision.  The 1-, 6-, and 12- hour data should average up to match the 24-hour data and if reasonable, be used to examine the diurnal cycles in the fine particle concentrations.

2.
Look at the extinction budget to identify visibility-impairing pollutants.  Because size distributions were measured, the extinction budget can be estimated from Mie scattering calculations as well as by using simple techniques that assume bulk scattering and absorption efficiencies.  Check to see if measured scattering + absorption add up to the measured and reconstructed extinction.

3.  
Compare the special study data to historical IMPROVE and archived meteorological data to determine the representativeness of the study period.

4.
Perform some analysis of when the episodes are occurring. EOF analysis can be helpful to summarize the massive data set. Use the photographs to create a time-lapse visualization of the scene at the receptor site.

5.
Perform back trajectory analyses using HYSPLIT, CAPITA Monte Carlo or ATAD.  Examine whether the trajectories change substantially when the study’s wind-profiler data are included.  Determine whether trajectories are consistent with tracer concentrations. 

6.
Look at relationships between particulate species (factor analysis) to see if they suggest source types.

7.  
Look at the spatial and temporal patterns of trace elements and the major constituents of the fine mass.  This may suggest dominant source areas and transport patterns for different source types.  Use EOF analysis to determine the patterns that explain most of the covariance in the data.  Check to see how well these are reconciled with the back trajectory modeling and the deterministic modeling. Are the same dominant sources indicated?

8.
Examine source emissions data for correlations with ambient monitoring

9.
Perform dispersion model such as CALMET/CALPUFF

10. 
Analyze wind fields, synoptic conditions, and satellite photos.  Are they consistent with more sophisticated meteorological modeling?  Look for unusual conditions such as wild fires, hurricanes, stagnation episodes, etc.  Are modeled and observed cloud patterns comparable?

      11. 
Compare the meteorological and chemical characteristics of different episodes

      12. 
UNMIX, PMF and CMB can help determine major source types and when they were important.

If at this point, similar source/receptor relationships have been identified using several different techniques, this level of review is adequate.  If the results are inconclusive, or more likely, there are arguments about the frequency, duration, or significance of the attribution to the BART-eligible source, more analyses may be necessary.  Often in a large study, there are measurements made, but due to cost, not immediately analyzed in the lab.  If this is the case, more samples could be analyzed. It is unlikely that any additional field monitoring would be required.

The technical criteria are listed below, followed by techniques that may be used to obtain results about the criteria.

1.
The impairment must be related to emissions from specific sources.  The visibility-impairing pollutants of concern should be identified.

Techniques:  Reconstructed particle mass and light extinction including examination of the reconstructions in different size ranges and at different sites in the region, analysis of responses of light scattering to relative humidity, back trajectory analyses, examination of inter-species relationships compared to measured source profiles, dispersion modeling with sophisticated models such as REMSAD and CMAQ, analysis of wind fields and dispersion by comparison to measured tracer concentrations, computer animation of spatial patterns of species of interest, use of receptor models such as TMBR, DMB, TAGIT that utilize unique tracer information as well as other receptor models that don’t require it, but can use it such as CMB, UNMIX, PMF.  Since so many different models can be used, model reconciliation is usually a part of a data-rich case.

2.
The attribution assessment must address the unique visibility impairment certified by the FLM for the Class I area.  Some factors to consider include:

a.
Duration: each source’s length of effect per episode

Techniques: Monitoring, dispersion model, back trajectory, camera

b.
Frequency: how often the impairment occurs by source

Techniques: Monitoring, dispersion model, back trajectory, receptor model, camera

c.
Geographic extent: how much of the Class I area is impaired

Techniques: Monitoring and dispersion model, analysis of spatial patterns using data from the satellite sites.

d.
Magnitude: how much impairment is due to each individual source

Techniques: Dispersion model, receptor model

e.
Time of occurrence

Techniques: Monitoring, dispersion model, back trajectory, camera

3.
Uncertainty of results: In this case, the ability of a model to predict the observed tracer concentrations is an indicator of the model’s uncertainty.

� Westar Council, RA BART and RA BART-like Case Studies, June 2001


� Within the context of established regional milestones for SO2 and a backstop trading program, the FL Ms have said it is appropriate to use the following screening process in making these recommendations as part of the Certification. Annex to Grand Canyon Visibility Report (“Annex”), p. 61 (Sept. 29, 2000).


� This goal will not in any way restrict the ability of the FLMs to certify impairment at a later date if it is necessary to fulfill their statutory obligations. Annex, p. 61.


� See Central Ariz. Water Conservation Dist v. EPA, 990 F.2d 1531 (9th Cir. 1993); See also discussion in RA BART and RA BART-like Case Studies.


� See discussion in RA BART and RA BART-like Case Studies related to both the Navajo Generating Station/Grand Canyon NP and the Craig and Hayden Power Plants/Mt. Zirkel Wilderness.


� For example, a PSD permit applicant may be required to obtain preapplication ambient air quality information, and that information may not have been available to or known to the FLM.


� In Washington State, the plume of a defunct copper smelter has been traced by its arsenic deposition. If this were an active facility, this ground tracing of the plume could be used to support a source/receptor connection in an attribution determination.


� Based on previous cases, most impairment episodes are relatively short—lasting one to several hours—which may affect monitoring and other assessment techniques.


� Westar Council, RA BART and RA BART-like Case Studies, June 2001.


� The 1999 regional haze rule revised the requirements for general plan requirements for visibility protection.  As a result, plan revisions are required once every five years, rather than the Long Term Strategy review requirement of every three years.   If an FLM certifies RAVI at least 6 months prior to a plan revision, section 51.302 requires that the State Plan revision address such Certifications.   Given this 5-year cycle, we have presumed for this report that an attribution analysis should take about two years to complete in order to allow time for the BART engineering analysis, if needed.





05/02/2002
10
                             

WESTAR/RA BART Working Group Draft—do not cite or quote. 


