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Convene Meeting, Call Attendance
Dr. Thomas Armitage, Designated Federal Officer (DFO) for the Critical Ecosystem Assessment Model Review Panel, opened the meeting at 9:00 a.m.  He stated that the Science Advisory Board (SAB) is a chartered federal advisory committee whose meetings are public by law.  He reviewed Federal Advisory Committee Act (FACA) requirements, the panel’s compliance with Federal ethics and conflict-or-interest laws, and the Panel formation process.  Dr. Armitage stated that, as DFO, he would be present during panel business and deliberations.  Records of panel discussions are maintained and summary minutes of the meeting will be prepared and certified by the panel Chair.  Dr. Armitage then asked the panel members to identify themselves and their affiliations.

Dr. Anthony Maciorowski, Associate Director of the EPA Science Advisory Board, welcomed the meeting participants and thanked them for providing advice to EPA on the Critical Ecosystem Assessment Model.

Purpose of the Meeting

Dr. Virginia Dale, Panel Chair, also welcomed members of the panel and thanked them for their participation.  Dr. Dale reviewed the charge questions to the panel and the agenda.  She noted that the panel would develop a report responding to the charge questions. The report will be submitted to the EPA Administrator.  She also noted that the review was being conducted by the Ecological Processes and Effects Committee of the Science Advisory Board with additional members serving on the panel to provide expertise relevant to the review.

EPA Presentations on the Conceptual Approach and Proposed Uses of the CrEAM

Meeting participants from EPA Region 5 presented information on the Critical Ecosystem Assessment Model. 

Presentation on the Conceptual Approach and Proposed Uses of the CrEAM 

Senior managers from EPA Region 5 explained why the Regional Office became involved in ecosystem modeling.  Region 5 consists of cities and undeveloped land in 17 ecoregions.  Undeveloped land in EPA Region 5 is primarily forest and wetland.  EPA Region 5 began developing the CrEAM to identify critical ecosystems.  To develop the CrEAM, the Region developed a team and engaged colleagues in other federal agencies.  The team identified three criteria that described ecosystems: diversity, sustainability, and rarity.  EPA Region 5 staff described the proposed uses of the CrEAM model.  EPA stated that the CrEAM might be an appropriate tool to prioritize work in Region 5, it might be useful to see how environmental conditions in specific areas are changing, and it might also be useful in conducting National Environmental Policy Act Reviews.  Plots of diversity versus sustainability can be used to target areas for high priority work.  Senior EPA managers reviewed the charge questions to the panel.

Panel members asked a number of questions concerning the charge and uses of the CrEAM.  A panel member asked whether it is reasonable to consider scale issue and concerns as part of the last charge question.  EPA responded that it is reasonable to consider scale issues.  A panel member asked what is meant by “inspection.”  EPA described the types of inspections conducted by EPA programs.  A panelist noted that it is important to consider many factors in decision-making.  The panelist questioned whether other models or tools are available that would enable EPA to consider factors not included in the CrEAM in management decisions.  EPA responded that other factors are considered in management decisions.  For example, the Agency wants to make sure that economically depressed areas are not overburdened.  This is not addressed in the CrEAM analysis.  Region 5 does look at other factors, but EPA management did not identify any specific models used for this purpose.

A panel member noted that ecological goods and services are not part of the CrEAM.  He suggested that that this should be part of the model.  The Associate Director of the SAB noted that there are other SAB panels looking at ecological goods and services, but the work of these panels is not yet available to the EPA Regions.  EPA Region 5 staff stated that, when the CrEAM was developed, a decision was made to look at ecosystem protection but not necessarily ecological goods and services.  A panel member noted that it is difficult to separate ecological value from what society values.  

The panel discussed the meaning of the term “ecological significance” in charge question  1.  Panel members noted that the term ecological significance is value laden, but the data layers in the CrEAM do not provide information to determine this value.  EPA staff responded that they had spend a large amount of time discussing the definition of ecological significance and that it was difficult to agree upon a definition.  The panel Chair noted that ecological significance is defined in the CrEAM in terms of diversity, sustainability, and rarity.  However the question before the panel is whether the data layers support determining ecological significance in these terms.  A panelist noted that identifying ecologically significant areas using a continuous metric is difficult.  It is easier to identify the highly significant or highly insignificant areas.  EPA responded that this issue will be discussed when they address validation of the CrEAM.

A panelist noted that the CrEAM appears to be a ranking rather than a modeling approach.  He stated that one panel recommendation might be to call the CrEAM a ranking methodology.  Another panelist noted that use of  the term “CrEAM index” might be  appropriate in describing the output of the methodology.  EPA staff pointed out that strategic targeting decisions at EPA have historically been weighted toward consideration of considered human health issues and urban areas.  Development of the CrEAM provides a framework for consideration of issues other than human health risk.  The panel Chair noted that the CrEAM is a good framework for bringing more data into the decision-making process and this is an important step forward.

A panel discussed an approach developed in Texas to identify ecologically significant areas and asked EPA whether the same data layers were used in CrEAM.   EPA responded that the Texas model used three criteria populated with data sets but it also used an elevation map not temperature and rainfall data.  The reservoir map used in the CrEAM was not used in the Texas model.  The SAB Associate Director for Science noted that EPA often considers the concept of ecosystems in the context of program decisions.  Another panelist stated that useful concepts developed by EPA often take on policy applications that are not intended.  He noted that the application of the CrEAM in the National Environmental Policy Act activities could be a “large hammer,” and he stated that the panel needs to decide whether the science behind the model is solid enough for this kind of application.  A panelist noted that federal agencies may use the CrEAM for a range of  applications once it is developed.  Another panelist noted that  the panel should discuss the validity and credibility of data sets underlying the model.  He questioned whether the underlying data in CrEAM would enable comparison of sites in one state (for example Ohio) in Region 5 to areas in other states (for example, the Upper Mississippi region).  

The panel discussed spatial comparability of the data in the CrEAM and limitations of the data used in the CrEAM.  One panelist noted that comparisons of geographic areas are not possible unless the data are spatially comparable.  The Chair of the panel noted that a section on data limitations should be included in the CrEAM documentation.  She stated that, in order to identify opportunities for application of the CrEAM, it is necessary to recognize the limitations of the model.  Another panelist noted that a “version one” of the CrEAM should be developed and that it could be improved as additional data become available.  He noted that new useful information will soon be available (e.g., mapping carbon sequestration).  He stated that EPA should identify data layers that could be made available in future versions of the CrEAM.  EPA staff responded it would be useful to view the CrEAM as an evolving document.  However, EPA management would like to determine how it can be used at the present time.  The extent to which it is used will depend upon the Science Advisory Board review.  EPA staff noted that the critical ecosystem team was disbanded and EPA’s use of the model will depend upon the outcome of the model is review.  EPA management is interested in determining whether proposed uses of the model are defensible.

The panel discussed similarities between the CrEAM and other modeling efforts undertaken in Texas and other EPA Regions.  A panelist questioned whether the Texas model used Omerick Ecoregions.  He asked whether EPA has given thought to using a modeling framework that could be applied in different regions using different data sets.  EPA responded that the CrEAM has some flexibility built into it, but that the model was developed using information available for EPA Region 5.  The panel Chair noted that other EPA Regions would have to look at different kinds of data.  EPA staff responded that different questions have been asked in similar modeling efforts undertaken in EPA Region 4.   Similar work has also been undertaken in EPA Region 3.  

A panelist stated that a “GAP” analysis was conducted by the U.S. Fish and Wildlife Service to identify areas of concern.  The panelist asked if EPA was familiar with this analysis.  EPA responded that the GAP analysis was completed by USGS to assess and model areas where wildlife is likely to be found.  This analysis was used to identify high quality habitat that has not been protected.  This analysis has not been completed for EPA Region 5.   The panelist noted that EPA might consider looking at other approaches like the GAP analysis to understand in a comparative way what has been done.

Following the discussion of the charge questions and uses of the CrEAM, the panel recessed for a break.

At 10:30 a.m. the panel reconvened to discuss the architecture of the CrEAM.

Presentation on Architecture of the Critical Ecosystem Assessment Model

EPA staff described the architecture of the CrEAM and how it was developed.  To develop the model, the  Critical Ecosystem Team brainstrormed ideas and distilled them into three criteria for rating ecological significance (diversity, sustainability, and presence of rare and endangered species communities).  The Team considered where to obtain data to populate the model and did not consider factors dominated by societal values.  The Team decided to use the National Land Cover Database as one of the data layers in the model.  Forty percent of the land area of Region 5 is undeveloped, and the model considers only undeveloped land.  The Team also decided to use the concept of ecoregions in the model.  Many data layers were evaluated by ecoregion, and it was decided that the Omerick level 3 ecoregion should be used in the CrEAM.  EPA described the terminology used in the CrEAM.  “Pixels” represent 30 X 30 m units, “cells” represent 300 m X 300 m units.  Land cover was aggregated from pixel to cell because EPA did not have the computational ability to analyze all data at the pixel level.  Other terms used in the CrEAM documentation are “squares” and “patches.”  Arcview shape files are used to represent these areas.  Computations were done at the pixel level when possible.  

Panel members asked a number of questions about the architecture of the CrEAM.  EPA responded to questions about the meaning of polygons in the model, differences in areas of census tract used in the air toxics layer, normalization of data layers, and weighting of data layers.  The panel noted that EPA had decided that each of the three criteria used to identify critical ecosystems should receive equal weight in the model and asked how EPA decided to give equal weight to each.  EPA staff responded that the data layers are independent and it was decided to weight them equally.

Panel members asked questions about scale used in the model.  One panelist noted that the model excludes areas smaller than 10 hectares from consideration.  The panelist noted that these small areas can be ecologically important and should be considered in the model.  The panelist noted that  the Carolina Bays are an example of small areas that are profoundly important in terms of ecological significance.  He noted that such areas may represent keystone habitat that should not be ignored.  Other panelists agreed that excluding tracts smaller than 10 hectares is a problem.  The panel noted that it may be a technical necessity to exclude such tracts but it is important to explain in the model documentation why this approach was used.

Panel members asked whether EPA evaluated independence of the rating criteria used in the model.  One panel member observed that the issue of weighting was treated superficially in the model documentation.  The panelist noted that advances have been made in the art of assigning expert weights and that a sensitivity analysis is needed to convince audiences that assigning equal weights is valid.  Another panelist agreed that the weighting of criteria is important.  The panelist observed that if too many spectral bands are used in an analysis to classify areas, the significance of truly important factors can be diluted.  The panelist noted that weighting is important and useful, but care must be taken in applying weights.  Another panelist noted that the terms normalization and weight seem to be used interchangeably in the CrEAM documentation.  The panelist asked whether these terms have the same meaning.  EPA staff replied that these terms are different.  Normalization refers to the process used to apply a score from 0-100 to each data layer.  Weighting refers to application of a coefficient to an entire data layer.

Presentation on Criteria and Indicator Data Layers in the CrEAM

EPA staff presented a summary of the criteria and indicator data layers used in the CrEAM.  The management goal in developing the CrEAM was to provide a Region-wide evaluation of ecologically significant areas at the landscape or “big picture” scale.  EPA Region 5 applied a GIS model and used a number of different data sets as indicators of criteria for evaluating ecological significance.  EPA staff described the conceptual model that was used as the used as the basis for the CrEAM.  The management goal of evaluating ecologically significant areas led to the development of assessment endpoints and measures of exposure and effect.  Three criteria were selected to identify ecologically significant areas diversity (measured using four data sets), sustainability (measured using 12 data sets), and rarity (measured using four data sets).  EPA staff described the data layers used to measure diversity, sustainability, and rarity.  Maps were presented displaying the scores assigned to geographic areas in Region 5 on the basis of available information in these data layers.  The data layers used to measure diversity were: contiguous sizes of undeveloped areas, land cover diversity by ecoregion, temperature and precipitation maxima by ecoregion, and temporal continuity of land cover.  The data layers used to measure sustainability were: contiguous land cover, road load, temporal continuity, waterway impoundment, patch edge irregularity, airports, Superfund National Priority List sites, hazardous waste cleanup sites, water quality measures, waterway obstruction, air toxics, and development disturbance.  The data layers used to measure rarity were: relative land cover rarity by ecoregion, species rarity per 7.5 minute quadrangle, number of rare species per 7.5 minute quadrangle, and number of broad taxa per 7.5 minute quadrangle.

The panel asked questions about the criteria and data layers used in the model.  The panel chair asked EPA staff what basis was used for selecting data layers to evaluate the diversity criterion.  EPA staff responded that literature searches were used as well as opinions from the Critical Ecosystems Team.  EPA staff also stated that the Agency tried to tie each data layer to an ecological principle or, in the case of stressors, to a threat.  For example, the Island Biogeographical Principle was the basis for using the undeveloped land data layer.  Panel members asked whether there was an underlying principle for use of the temperature and precipitation data.  EPA responded that the temperature and precipitation data layer was chosen because warmer temperatures favor greater numbers of species, and wetter areas favor species diversity.  One panelist asked questions about the land-cover assigned to southern Ohio, noting that this region is not a floodplain forest as is indicated in the model.

The panel asked questions about the data layers that were selected to evaluate the sustainability criterion.  EPA stated that the data layers used for this evaluation were divided into layers indicative of fragmentation and layers indicative of stressors.  For example, in terrestrial systems a greater ratio of edge to area is indicative of less sustainability.  Larger areas of the same land-cover types have the potential for greater sustainability.  Examples of stressor data layers are road density, water body impoundments, and airports.  The road density data layer was based on documentation of  how far an impact was observed from road construction.  The water impoundment layer was based upon a 500 m distance from dams, and the airport buffer was based upon an estimate of noise effects.  

The panel asked a number of questions about these data layers.  The panel asked why the model did not include sites other than those on the EPA Superfund National Priority List or identified as RCRA hazardous waste sites.  EPA responded that data were not available to identify other sites.  The panel asked why phosphorus loading was not used as a water stressor.  EPA responded that not enough phosphorus data were available to use that data layer.  The panel asked whether water quality data in the CrEAM were adjusted for temperature.  EPA responded that they did not adjust for temperature.  The panel asked whether a dissolved oxygen average was used in the CrEAM.  EPA responded that a dissolved oxygen average was used and that the BASINS model was used to derive water quality parameters.  The panel asked whether EPA considered invasive species in evaluating water quality.  EPA responded that no endangered species data are available for the entire area of Region 5.  Some endangered species data are available, but not for the entire Region.  The panel discussed disruption of hydrologic systems.  Panelists noted that disruption of hydrologic systems is related to more factors than the representation of water impoundments in the CrEAM model.  Some panelists stated that the model overlooked important causes of disruption.  The panel asked EPA how the toxic effects of air pollutants were represented in the model.  EPA responded that human health thresholds were applied to ambient air data.  The panel asked whether land cover suitability is the same as temporal continuity in the model.  EPA responded that they are the same.

The panel asked a number of questions about the data layers used to evaluate the rarity criterion.  The panel asked whether EPA used 1982 data for rare and endangered species.  EPA staff responded that 1995 data and the Global Heritage Ranking System were used for this evaluation.  The panel asked whether migrating species were included in the evaluation.  EPA responded that migrating species were considered to the extent that data were available.  The panel asked how many cells were included in the 7.5 minute quads evaluated.  EPA staff responded that about 100 cells are included in each quad.  The interpretation of the species rarity evaluation was that every cell in a quad had the same potential to contain rare species.  The panel asked EPA whether the list of species from the Global Heritage Ranking System was used.  EPA staff responded that the Global Heritage Ranking System was in fact used.  EPA staff noted that this system suffers from the university effect – more rare species are found close to universities.  The panel discussed developing a “crosswalk” between data layers in the CrEAM and “essential ecosystem attributes” developed by the Science Advisory  Board.

At the conclusion of the discussion of indicator data layers, the panel recessed for lunch.

The panel reconvened at 1:15 p.m. to discuss model validation and results.

Presentation on Model Validation and Results

EPA staff presented a summary of work that has been completed to validate the CrEAM.  EPA validated the model using anecdotal information and the Nature Conservancy Portfolio.  EPA also completed a sensitivity analysis to evaluate the criteria.  EPA examined CrEAM scores in areas known anecdotally to be of ecologically high quality.  An evaluation of seven sites showed that CrEAM model scores at these sites were within the highest 1% of scores for all cells in the model.  A comparison of CrEAM results to the Nature Conservancy’s (TNC) ecosystem conservation planning assessment of important areas of indigenous flora and fauna showed a 56% agreement between the CrEAM results and TNC cells. 

Sensitivity analysis was conducted to ensure that none of the data layers used to develop the composite criteria scores duplicate each other.  The highest correlation of data layers in the diversity composite was .41 (between land cover diversity and contiguous area of undeveloped land).  The highest correlation of data layers in the sustainability composite was .45 (between weighted road density and development disturbance buffers), and the highest correlation of data layers in the rarity composite was .52 (between rare species abundance and rare taxa abundance).  EPA therefore concluded that individual data layers within a criterion do not duplicate each other.  EPA also conducted an analysis of correlations of the interactions between the scores of each of the individual criteria and their correlations to the final total composite score.  EPA found that the highest correlation between any two criteria is .40.  This indicates that the score for each criterion is a measure of a different set of information.  In this analysis EPA found that diversity and sustainability contribute more to total composite score than rarity.  EPA also developed a frequency distribution plot of changes in cell scores.  This plot identified the highest and lowest classes of cells: those with scores below 75 and those with scores above 210.  Dividing the rest of the scores into categories resulted in six categories of ecosystem significance scores.  These categories corresponded well to analysis by percentage.

The panel asked questions about validation of the CrEAM.  A panelist asked whether factor analysis could be used in the validation.  EPA staff responded that factor analysis could not be used because CrEAM data layers were not continuous.  A panelist asked why EPA limited the validation to analysis of data layers within each of the criteria.  EPA responded that the Agency wanted to be sure that the criteria were independent.  The panel discussed the issue of scale and asked EPA staff whether scores can be used reliably at the spatial resolution available in the CrEAM.  EPA staff responded that, until predictions can be validated at a finer scale, the scores must be used at the resolution in the CrEAM. The panel asked EPA whether the Agency examined how the cells at the low end of the scoring scale looked in terms of vulnerability.  EPA responded that this kind of analysis was not conducted.  The panel discussed the focus of the CrEAM on undeveloped land, noting that stressed ecosystems might not be included in the geographic areas evaluated in the project.

The panel discussed the independence of the criteria used to rate ecosystems and questioned whether the criteria scores can be used independently to rate diversity, sustainability, and rarity.  EPA staff responded that scores can be used independently.  The areas in Region 5 receiving the two highest scores were Indiana Dunes and the confluence of the Mississippi and Minnesota rivers.  These areas were identified using the criteria scores independently.  Panelists discussed the use of stressors as a measure of ecologically significant areas.  One panelist noted that stressors are really a measure of the vulnerability of systems.  When developing the essential ecosystem attribute (EEA) project, the EPEC recognized that stressors often lined up with EEAs, but could also be unrelated to EEAs.

The panel asked EPA staff whether any additional work had been completed to validate the model.  EPA staff responded that additional work had not been completed. A project is being conducted to collect data and populate a random sample for validation, but this work has not been completed.  

A panelist noted that the correlation matrix indicates that data layers C1 and C2 are  somewhat correlated but C3 is not highly correlated with either of these criteria.  The panelist asked if EPA had an explanation for this.  EPA staff did not have an explanation but noted that it may be because the data were not collected consistently from a survey.  A panel member asked whether EPA has tried to conduct a sensitivity analysis of individual data layers. The panel member suggested that upgrading to Arcview 8 would increase the speed and computational ability needed to conduct this kind of analysis.  Another panelist suggested that in order to work within computational limitations EPA might want to run the sensitivity analysis on a smaller area.  EPA staff responded that it would be difficult to say that a small area chosen for the validation is representative.

At the conclusion of the discussion of validation of the CrEAM, the panel chair noted that it is critical for EPA to move forward with the integration approach being developed in the CrEAM. The Chair noted that the panel would next discuss individual charge questions that focus on the CrEAM conceptual framework and methodology, and noted that in this context the panel would comment on the data layers used in the model.  The Chair asked panelists to identify the underlying ecological principles supporting each data layer, the limitations of the data, and other data that might be available for use in the CrEAM.  

Discussion of Charge Question 1

Before moving to a discussion of the charge questions, the Chair stated that the floor was open for public comments.  The Chair asked if there were any public comments.  There were no public comments so the Chair asked the panel to begin discussion of charge question 1.

Use of the term “ecological significance in the CrEAM”

The panel discussed the term “ecological significance” and whether it optimally reflects the nature of the CrEAM methodology.  The panel noted that consideration of ecological processes and functions were not part of the CrEAM.  Because of this and other model limitations, some panelists thought that  EPA should instead use a neutral term to describe what is being rated in the CrEAM.  This term should emphasize the technical nature of the CrEAM.  Some panelists noted that using terms such as: “the CrEAM ecological metric”, “CrEAM ecological condition”, or “biotic and landscape condition” might be appropriate.   One panel member noted that “ecological importance” might be a better term to use in the context of the CrEAM.  Another panelist noted that  many things important to the aquatic environment are not captured in the CrEAM analysis.   Another panelist noted that the term “ecological integrity” might be appropriate.  The chair stated that the panel might want to recommend that the CrEAM be further developed in order to use the term “ecological importance” for what is being rated.  Another panelist noted that if major parts of the aquatic system are not included in the CrEAM analysis the model does not rate ecological importance.  A panelist stated that the term “ecological metric” could be used to describe what is rated in the CrEAM.  The panelist noted that if the terms “integrity” or “importance” are used to describe what is being rated there will be questions about whether the analysis is appropriate.  However, use of the term “ecological metric” implies that the model provides vision into the ecology of the system. Panelists discussed the use of other terms such as “ecosystem management priority” and “CrEAM metric.”  One panelist noted that the model is a decision-making tool not an assessment tool, others stated that “condition” might be a useful term to describe what is being rated by the model.  However,  a panelist noted that use of the term “condition” implies that the model enables evaluation of all factors that are important to ecosystem condition.  Panelists agreed that if part of a geographic area is not evaluated the model should not be called the “Critical Ecosystem Assessment Model.”  The panel agreed that neutral words such as “metric”, “condition”, or “state” should be used, and that the model is not a prediction tool but a prioritization tool.

Defensibility of using spatial data sets as indicators of the criteria in the CrEAM

The panel discussed a number of different issues related to the defensibility of using spatial data sets as indicators of the three criteria in the CrEAM, and use of the criteria to generate ratings by compositing indicators.  The panel discussed the scientifically defensibility of using spatial data as indicators of the three ecological criteria chosen by EPA Region 5 to identify ecologically significant areas (diversity, sustainability, and rarity).  Some panelists stated that spatial indicators can be composited to generate ratings of ecological condition.  However, panelists identified a  number of significant limitations associated with the methodological approach used in the CrEAM to identify areas of ecological significance.  Panelists noted that limitations of the data layers in the CrEAM restrict the usefulness of the model and must be considered in any application of the model.  Panelists also noted that the data layers used in the CrEAM have not been adequately weighted (the parameters are all weighted equally) in the analysis.  This lack of a weighting may limit the usefulness of the CrEAM because it is not always valid to assume that factors used in the analysis are equally significant.  In order to add credence to the CrEAM, panelists discussed encouraging EPA to perform a robust validation of the model.

Panelists questioned whether sustainability is a useful criterion to use.  A panelist stated that coastal wetlands are not self-sustainable due to sea level rise.  Other panelists questioned whether it is the purpose of the model to cover essential ecological attributes and noted that hydrology is underrepresented in the model.  The panel discussed the purpose of the model and noted that the model can be a very useful tool if data limitations are considered and if it is used with other information.  

The panel discussed use of the term diversity in the model and noted that in the context of the model, ecological diversity should be described as “landscape diversity.” Panelists stated that the CrEAM is a landscape mapping tool rather than an ecological assessment tool.

The panel looked at the table of essential ecosystem attributes presented in the model documentation.  Some panelists stated that the model falls short of representing the essential ecosystem attributes.  Instead, the model represents biotic and landscape condition

The panel Chair noted that this discussion should be captured in the response to charge question 2.  EPA staff noted that the elements representing sustainability are good but that the model really is looking at vulnerability.  A panelist noted that rarity scores go up when the condition of the environment declines.  Therefore, the use of species rarity to rate ecological significance could be problematic.

The Chair stated that there are a number of overlapping issues to address in the responses to questions 1 and 2.    The Chair noted that panelists had stated that it is scientifically defensible to use spatial data, but it is important to identify the limitations of the data and the need for validation.

A number of panelists offered general comments on the limitations of the CrEAM.  Panelists stated that: the model lacks elements that are applicable to aquatic ecosystems and small potentially keystone systems, the model does not address ecological processes and functions or ecological goods and services, the model is temporally confined (this is a problem because within 100 years coastal wetlands will be eelgrass beds due to global warming), and the normalization approach does not allow users to detect trends because the normalization is tied to one time frame.  Panelists also stated that the model is very strongly influenced by the availability of data.  Panelists questioned how the data sets used in the model were selected and noted that there should be a process for selecting data sets.  Panelists also noted that data describing the locations of  RCRA and CERCLA sites do not adequately represent the problem of exposure to persistent organic pollutants.  Panelists noted that better characterization of point source discharges for pollutants such as ammonia, metals, and chlorine is needed in the model.  Other concerns were discussed by the panel.  It was noted that ecological principles used in the model are not set forth clearly.  Panelists stated that it is important to point out the linkage between ecological principles and data used in the CrEAM.   It was also noted that the definition of undeveloped land is not clearly articulated in the model and that downstream effects caused by hydrologically altered systems are not adequately considered in the model.

The panel discussed the issue of weighting the data layers used in the CrEAM.  Panelists recognized that weighting the data layers is a difficult task, and that weighting can create serious problems if not expertly and accurately implemented.  Panel members noted that there are situations in which it is desirable to provide weights to data layers that are being summed because it is not always valid to assume that factors are equally significant in an analysis. This is particularly true when many data layers are used.  Several panelists stated that EPA should conduct additional analyses to determine whether weights can be applied to the data layers used in the CrEAM.  Panelists stated that a sensitivity analysis could provide useful information for determining the appropriate weights of the data layers.  

Some panelists were concerned that it was not clear that a score of 90 for one data layer was equivalent to a score of 90 for another.  Panelists stated that the interaction among data layers was not considered in the CrEAM analysis.  Other panelists noted that application of an “all or nothing” scoring system for some data layers created problems.  Panelists also noted that  the significance and thus impact of truly important factors is diluted as the number of factors considered in the analysis increases.  In the CrEAM analysis temperature and precipitation count more than water quality due to the compositing scheme used.

The panel discussed the need for validation of the CrEAM.  One panelist noted that it would be useful to describe additional work that could be completed to validate the CrEAM using existing data sets.  Panelists noted that EPA might consider using information that is coming out of the GAP analysis to validate the model.  Other panelists stated that EPA might want to consider looking at additional data to validate the model.   Panelists asked how sensitivity comes into play in the validation. Panelists stated that it is important to keep in mind what the model is intended to do and that scale issues must be taken into consideration.  The CrEAM was developed for a regional analysis.  It is not possible to be very rigorous when you aggregate data up to much larger scales.  A panelist suggested that one way to validate the model would be to find surrogate parameters and see how they would vary with the CrEAM index.  Panelists suggested that it might be useful to avoid using a quantitative index and instead use “binning” (i.e., putting numbers into categorical bins).

Validity of nesting and compositing multiple data sets in the CrEAM

The panel discussed whether the nesting and compositing of multiple indicator data sets is a scientifically valid framework for rating ecosystems.  Panelists noted that that nesting and compositing of multiple indicator data sets is a scientifically valid approach for rating ecological significance.  A number of advantages and disadvantages associated with such an approach were discussed.  Panelists noted that, as currently developed, the CrEAM fails to completely characterize and rate areas of ecological significance.  This is because the scale and dimensions of the CrEAM and data layers used in the model do not provide the level of detail required to completely and accurately assess ecosystem stressors (including their sources, intensity, proximity, and frequency).    

EPA staff asked whether the panel had an objection to the “slice and dice” approach applied in the CrEAM to develop scores.  One panelist stated that in the Report on the Environment, EPA developed a report rather than a single score, other panelists noted that there is utility in trying to find a way to roll things into a score if a flexible approach is used.  Panelists stated that the use of percentiles or number categories might be a useful approach that could be used in the CrEAM.  A distribution of values could be used to identify a percentage of values higher than certain benchmarks.  It was stated that if an indication of uncertainty is not provided the model only provides part of the story.

At the conclusion of the discussion of charge question 1, the Chair recessed the panel for a 15 minute break.

Discussion of Question 2

The Chair reconvened the panel at 3:45 p.m. for a discussion of charge question 2.

Sufficiency of three criteria for rating ecological significance as defined in the CrEAM
The panel discussed the sufficiency and reasonableness of the three criteria used in the CrEAM to rate ecological significance.  The Chair noted that the panel had focused on this issue during the previous discussion addressing charge question 1.

Panelists noted that the CrEAM model, as developed, is based on three fundamental criteria: ecological diversity, self-sustainability (consisting of landscape fragmentation and stressor presence), and rarity.  Within each of these criteria are discrete data layers that describe the criteria.   Panelists noted that that use of the three fundamental criteria to rate ecological significance is reasonable, but some panelists stated that the criteria should be renamed.  Panelists also noted that there are limitations associated with the use of CrEAM indicator data sets.  

One panelist stated that calculation of three discrete criterion categories is advantageous because it allows separate examination of diversity/rarity and risks/stressors.  The panelist noted that this kind of calculation is useful in identifying areas that need additional protection or regulation.  Other panelists stated that the three criteria in the CrEAM did not represent all of the essential ecological attributes identified in the SAB’s “Framework for Reporting on Ecological Condition”  (U.S. EPA Science Advisory Board, 2002).  Only landscape condition and biotic condition were well represented by all three criteria.   Physical/chemical characteristics and hydrology/geomorphology were addressed in the sustainability criterion.  Natural disturbance regimes and ecological processes were virtually absent from the criteria used in the CrEAM. Panelists acknowledged that it might be difficult if not impossible to represent ecological processes and disturbance regimes in the CrEAM.  Panelists stated that instead of “retooling” the model to represent these ecological attributes, the EPA might consider including more explicit language in the model documentation to describe what the criteria are rating (i.e., the criteria rate “landscape and biotic attributes” rather than “ecological significance”). 

 Panelists stated that use of the “self-sustainability” criterion in the model is problematic in several respects, both in naming conventions and more importantly in scope and content.  Panelists noted that the term “sustainability” carries a number of different connotations to diverse audiences and can easily be misconstrued.  The modified term, “self-sustainability,” implies a mechanism for landscapes to foster their own preservation.  Panelists stated that this is somewhat vague and illogical.  Panelists were also concerned that that higher self-sustainability rankings are assigned to systems that can persist for 100 years, preferably without external management.  Panelists noted that almost all ecosystems within the Till Plains are historically disturbance-maintained (e.g., grassland, oak-savannah).  These systems now exist in landscapes with altered disturbance regimes (e.g., fire suppression) that render them non self-sustaining.  Nevertheless, their ecological importance is still great.  Panelists also noted that the indicator data sets in the CrEAM do not include measures of processes, which are probably the most important elements of self-sustainability.  In addition, the concept and valuation of self-sustainability as developed in the CrEAM seems to bias the metric against early seral stages, yet these are important ecological systems.  Panelists also noted that most of the data sets supporting the self-sustainability metric describe fragmentation that may make a system less likely to persist.  Panelists recommended that “persistence,” “resistance,” or “vulnerability” would be better terms to reflect the self-sustainability metric developed in the CrEAM.  However, panelists noted that the appropriateness of any terms adopted to describe the criteria ultimately depend on the larger question of their scope, content and intent.  

Panelists supported the use of the “rarity” criterion developed in the CrEAM.  Use of rarity may provide the only opportunity to account for local or unique areas.  Panelists noted, however, that accelerated declines in ecological condition and biodiversity in EPA Region 5 could lead to reclassification of species by heritage databases, and this might lead to increased values for rarity (i.e., at some point, rarity will decrease because once-common species become rare).  One panelists stated that the “rarity” criterion used in the model might be renamed “landscape rarity” to distinguish it from species, community, or ecosystem rarity.

Sufficiency and reasonableness of indicator data sets for rating  the three criteria used in the CrEAM

The panel discussed each of the data layers used in the CrEAM  and commented on the sufficiency and reasonableness of the data layer for rating the associated ecological criterion.  The panel Chair tasked individual panel members with developing summary responses for various data layers and asked that they identify: ecological principles underlying the data layer, the limitations of the data layer, and any additional data that might be available to rate the criteria.  The Chair asked panel members to bring their responses for discussion on the second day of the meeting day.  

The panel discussed additional indicator data that might be considered for use in the CrEAM.   Panelists noted that the following data might be used in the CrEAM: hydrology and water quality data, species distribution data (e.g., black bear, gray wolf, invasive species, salmon migration routes), toxicity data (e.g., fish tissue data on mercury and persistent organic pollutants, soil data on pesticides), migratory bird count/breeding bird survey data (panelists noted that there might be gaps in the data available for Region 5),  U.S. Forest Service forest health management data, pesticide and fertilizer use data (this is available on a county basis, and some panelists stated that this is a better indicator than CERCLA/RCRA site data).

Panelists noted that nonpoint source data reported to EPA might provide useful information for use in the CrEAM.  Another panelist stated that EPA’s Index of Watershed Indicators also contains useful information.

A panelist stated he was surprised to note that the number of rare species and taxa were not more closely correlated.  The panelist suggested that one of these indicators might be dropped and a different indicator be included.  It was stated that some of the contaminant layers (e.g. RCRA and CERCLA sites) do not appear to add value to the CrEAM.

At the conclusion of the discussion the Chair reviewed the agenda for the following day noting that the panel would discuss charge question 3, spend time writing responses to all of the charge questions and hold a brief planning session to discuss the EPEC ecological risk assessment project.  The Chair noted that the meeting would reconvene at 9:00 a.m the following day and she recessed the panel at 5:30 p.m.

Wednesday, June 30, 2004

The Chair reconvened the meeting at 9:00 a.m. on Wednesday, June 30 and reviewed the discussion held the previous day.  The Chair noted that the morning discussion would address charge question 3 and the panel would then hold a writing session to develop responses to the charge questions.

Discussion of Charge Question 3

The Chair stated that charge question three asked for comments on the scientific defensibility of the use of CrEAM results to support broad-based strategic planning and priority setting activities, and program activities such as inspection, permitting, enforcement and cleanup, reviewing grant proposals, and establishing reference context for ecological protection and restoration.  The Chair asked for panel member comments.

Several Panelists noted that they would like to recognize that Region 5 has made a good initial effort in the CrEAM to incorporate ecological issues into the environmental decision-making process at EPA.  Panelists also recognized that the developers of the CrEAM index were required to balance the need to include the most detailed and readily accessible data and science against the reality of significant computational burdens that use of those data incurred.  In addition, panel members noted that validation of the CrEAM index, an important step in the scientific process, has been delayed.  Several panel members noted  that the CrEAM is an unfunded mandate within Region 5 and that the development team made the best use of the resources at its disposal.

Panelists stated that, for CrEAM to be an important tool, the computational limits and validity issues must and can be overcome by investing resources into upgrading CrEAM into the most recent versions of  Arcview and Spatial Analyst.

Panelists stated that in its current form, the CrEAM index lacks the “scientific defensibility” to support broad based strategic planning and priority setting.  Panelists noted that they have provided recommendations for improvement of the CrEAM.  Panel members stated that their recommendations, taken together, could provide an adequate scientific basis for establishing a GIS-based decision-making and resource allocation tool.   Panelists stated that the CrEAM index, as presented, can be an appropriate regional tool for the allocation of internal EPA resources for site inspection activities, to track general trends in the regional landscape quality, and that the CrEAM may be applicable for reviewing grant proposals to the Agency.  CrEAM “version 1” is also an appropriate framework to foster further communication and dialogue between other federal and state agencies on the use of regional and spatial data in environmental decision-making.  Panelists also endorsed the Region’s validation process for the CrEAM index.

Several panelists stated that that underlying science does not support the use of the current version of the CrEAM in any environmental decision-making or regulatory processes.  Panel members noted that this would include, but is not exclusive to, issuing or reviewing air and/or water quality permits as a basis for the EPA or any other federal or state agency’s determination in National Environmental Policy Act (NEPA) reviews, as a basis for setting compliance, enforcement or cleanup actions, or for establishing reference context for ecological protection and restoration.   Some panel members stated that these are ultimate functions that could be supported by later versions of the CrEAM index, but application of CrEAM in its current iteration to environmental decision-making is not scientifically defensible. Some panel members further stressed the need for EPA to make it clear that CrEAM is only one tool and should only be used in conjunction with other tools to make decisions that affect internal resource allocation in the near-term, or for broader decision or policy related issues in the future. 

One panel member stated that as a point estimate tool the model has utility but it is not fully defensible for use in determining trends, although this might be done with more data.  Another panelist noted that the CrEAM has value for trend detection in reasoned fashion.  It is hard to detect trends but the CrEAM has potential for use.  A panelist stated that there are problems associated with the use of the census data in the CrEAM.  These data are being aggregated up, smoothed out, and evaluated on a large scale.  Another panelist stated that the most dynamic element in the CrEAM is the National Land Cover Database, and this is probably the least accurate.  The panel Chair stated that if the CrEAM index is not robust it will not withstand scrutiny.  The Chair noted that there are really two parts to charge question 3: what can be done now with the model and what can be done if an updated approach is developed.

A panel member stated that there is a need to make the model more robust if it is to be used for permitting decisions.  In its current form, the CrEAM can only be used by EPA to make decisions about internal resource allocations.  The model is not robust; it is a great start, but it should not be used to make permit decisions.  Another panelist noted that the model could potentially be used to make decisions about grant proposals, as a resource allocation tool, and to promote collaboration between EPA and the states.  EPA staff stated that the Agency is considering using the model to prioritize enforcement and cleanup activities.  There was some discussion of this use and one  panel member stated that within that context the CrEAM may be a useful tool. But others disagreed.  The panel member recommended that the CrEAM could be further developed as a tool for evaluating landscapes.

EPA staff asked the panel if the model could be used for decisions that require resource expenditures.  One panelist responded that the model does not reflect sensitive aquatic ecosystems, additional information must be included to accomplish this.

The panel Chair noted that development of the CrEAM is an important first step and that advances could be made to improve the model.  The model can be applied for some purposes, but it should not be used to make permitting and cleanup decisions if changes are to be evaluated over time.  Another panelist questioned whether the model output achieves the stated objectives.  The panelist noted that he did not want EPA to misallocate resources.  He questioned whether the use of the CrEAM would result in the wrong decisions and stated that he was concerned about the level of validation that the model has undergone. He noted that the best validation currently available is the overlay with the Nature Conservancy data.  He stated that the validation does not go very far.  The panel Chair noted that the model does provide information that make it useful as a screening tool.  Another panelist stated that the CrEAM does not identify ecologically significant areas but the model is one of the tools that could be used to identify areas that might be ecologically significant.  EPA needs to take a much closer look to write a permit.  Other panelists noted that the model is limited because it does not consider areas less than 10 hectares in area, it does not consider small streams, and it misses critical habitat.  

Another panelist noted that he liked the approach taken by the model.  He stated that he would like to see a strong statement in the panel report about the utility of the CrEAM as an approach that has merit.  He would like to see a statement that the CrEAM is a positive approach that should be developed.  EPA staff noted that the Agency does not intend to use the CrEAM as the only tool for evaluating critical ecosystems.  EPA staff noted however, that it is important to get ecosystem protection on the table when decisions are made, and that the CrEAM was developed for this purpose.

The panel then discussed the use of the CrEAM to target stressors.  Several panelists stated that they would not support the use of the CrEAM to target stressors.  Stressors are frequently observed on land not included in the model.  Panelists noted that one potential use of the model is to engage in cooperative efforts with other agencies.  The model is the embodiment of the hypothetical ecological risk framework developed by the EPEC.  EPA staff stated that the Agency has a desire to use more tools, and that the panel’s advice will help the EPA to develop the model.  EPA staff stated that the CrEAM framework can be used to develop a more effective and larger geospatial framework.  The panel Chair stated that she would like the panel to urge EPA Region 5 to develop a document stating what the model is and how it can be used.  

The panel discussed critical missing areas that do not show up in the CrEAM analysis.  Several panel members expressed concern about this.  Panelists noted that this is not just a scale issue, some data layers give the wrong sign.  Panelists also noted that the underlying ecological principles associated with data layers and criteria in the CrEAM need to be described in the model documentation.  Other panelists noted that it is important to rely on other tools that have been developed to identify stressors.

Panelists asked EPA staff how the model would be used to make decisions concerning grant proposals.  EPA staff responded that the model could be used to identify areas of concern and give weight to grant proposals for work in those areas.  Panelists noted that the CrEAM may not enable EPA to identify areas with high restoration potential because many of these areas are fragmented.  The model will not  recognize such areas.  For site restoration grants, important areas would therefore not be picked up.

The Chair asked the panel to summarize their ideas concerning uses of the CrEAM.  She stated that the members of the panel had expressed the opinion that the model should not be used for permitting and enforcement decisions.  A panel member noted that the risk assessment paradigm provides a Regional context for decision-making.  The CrEAM is a tool that can be used with other tools to look at the big picture.  The CrEAM provides the context for permitting decisions, but it is not ready for stand-alone use to make these decisions.  Another panelist noted that the CrEAM should not be removed from the toolbox.  The model can however be used to identify broad areas of concern.  EPA staff noted that the Agency has no systematic ecosystem evaluation approach and the ecological perspective should be at the table when these kinds of decisions (planning and programmatic) are made.  The CrEAM is a tool that can be used for this purpose.

The Chair then recessed the panel for lunch and stated that after lunch the panel would discuss model and data layer limitations that should be identified in the panel report.

Report writing session

The Chair reconvened the panel at 1:00 p.m. and asked members to review points that should be included in the response to charge question 2.

The panel discussed data layers C1.3 (temperature and precipitation) and C1.4 (temporal continuity of land-cover type).  A panelist noted that data layer C.1.3 is not adequately grounded in ecological principles and would be difficult to defend in a regional analysis.  A panelist noted that the drought indicators indicate some stress but are highly dynamic.  The panelist advocated dropping it out of the ecological diversity category and conducting an analysis to see whether it makes a difference.  The panel discussed use of the Kuchler database in data layer C1.4 and the underlying assumption that stability breeds complexity.  A panelist stated that this might be true but use of the Kuchler database is problematic because it does take into account disturbances like Dutch Elm disease that have changed the whole system.  Another problem is that slightly modified systems are given a score of zero.  The panelist noted that there is a need to make a judgment call here.  Another panelist noted that even in cases where the data layer indicates that land-cover types are the same, the underlying principle of temporal continuity is not true.  The panel also discussed the possible use of “presettlement” land cover data where it is available.

A panelist stated that data indicative of proximity to wetlands is missing from the ecological diversity data layers.  Landscape areas near wetlands are more diverse.  Therefore, one endpoint that could be kept in mind is whether an area is adjacent to wetland.  Other panelists noted that proximity to water is important.  EPA should look at hydrography data layers and buffers on either side of streams.  The underlying ecological principle is that ecotones are zones of increased species richness.  Another panelist noted that more measures of species diversity are needed in the CrEAM and should be used instead of temperature and precipitation and land cover.

Panelists discussed data layers C3.1 (land-cover rarity), C3.2 (species rarity), C3.3 (rare species abundance), and C3.4 (rare species taxa abundance).  A panelist noted that species rarity data are not continuous and have been broken in to five brackets.  Data layers C3.2 – C3.4 are all highly correlated and contain similar data.  These three layers could be condensed into one data layer to be scored on the basis of continuous data, instead of using five groupings, and applied with C3.1 to evaluate rare species.  

A panelist expressed concern about the use of data layer C3.4.  The panelist stated that EPA should develop more meaningful taxonomic groupings for use in this data layer.  EPA staff responded that additional data may not be available to refine this data layer.  It has been difficult to obtain detailed information on threatened and endangered species.  One of the panelists expressed concern about the use of data that EPA cannot evaluate because adequate supporting information is not available.  Panelists discussed data layer C3.1.  A panelist noted that the concept of land-cover rarity is very important and should be included in the model.

The panel continued discussing data layer C1.4 (temporal continuity of land cover type).  A panelist suggested that the Kuchler map of potential natural vegetation could be used with other data sets to improve this data layer.  Panelists noted that the 0 or 100 scoring system for this data layer is problematic.  A panelist noted that this data layer does not address temporal continuity.  Just because an area is still forested does not mean that the land cover is temporally continuous.  There may be large variability within the land-cover types, and temporal changes are not captured in the data layer.  Other land-cover changes caused by forest fires or floods are problematic.  Panelists stated that the concept of temporal land-cover continuity is important, but the CrEAM has limitations in this area.  The model really only looks at three land-cover categories (forest types) and does not include wetlands.  Another panelist stated that the data layer C1.4 should continue to be used to score the diversity criterion, but the diversity criterion should be called “landscape diversity” not “ecological diversity”.  Other panelists further discussed scale and scoring problems associated with data layer C1.4.  They noted that the Kuchler areas are very large and it is difficult to compare them to data from satellite images of smaller regions.   This mixes scales.  However, it may be possible to aggregate some of the pixel scale data and look at percentage changes within Kuchler areas.

The panel then discussed a number of overarching recommendations to be included in the panel report.  Regrouping of the data layers was discussed.  Several panelist stated that stressor data layers should be removed from the CrEAM. A panelist stated that if stressors are removed from the model, matrix effects may be observed.  Another panelist noted that that the water quality summary, a stressor data layer, is important because streams integrate effects on the landscape.  Other panelists stated that too little attention is given in the CrEAM to water and wetlands and noted that stressor data layers should therefore be retained in the model.  The Chair suggested that the panel might want to state that the overall approach is good but that refinements can be identified and recommended.  Another panelist stated that the panel report should encourage additional validation efforts.  The panelist noted that EPA should start with the current version of the CrEAM and proceed with validation. 

The panel continued to discuss the stressor data layers in the CrEAM.   A panelist stated that stressor data layers should be removed from the model because developed land is where most of the stressors can be found, and these areas are not part of the CrEAM model.  The panelist stated that a stressor identification group at EPA has developed other tools to be used for this purpose.  The presence of water should be given greater consideration in the model, but there are other indicators of landscape condition that could focus on water, such as riparian vegetation.  The panelist stated that the CrEAM is a screening tool to identify important landscapes, but air, water, and other stressors are not well handled by the model.  The panelist stated that EPA can do a better job of evaluating stressors using other tools.  Another panelist noted that many of the stressor data layers are problematic.  For example, the airport buffer data layer is an indicator of noise stress.  If noise is the stressor of concern, then other sources of noise (e.g. highways) should be used in the model.  The airport buffer category in the CrEAM is based on length of airport runways.  The panelist stated that it appears that FAA was not consulted when this data layer was developed.  If airport buffers are to be considered in the model, additional available data should be obtained from FAA.  The panelist also noted that some stressor data layers are broad and others are narrow.  

Other panelists expressed concern about the RCRA corrective action site data layer and the CERLA site data layer.  A panelist stated that it would be much better to use state fish tissue monitoring data or pesticide usage data as an indicator of the effects of contaminants.  Human pathways are used for risk assessments at RCRA sites and there may not be a strong enough connection between human and wildlife risks to use the RCRA site data layer in the CrEAM.  EPA staff asked how fish tissue monitoring data might be included in the CrEAM.  The panelist stated that a threshold of concern could be used and areas could be scored as above or below the threshold.

Another panelist stated that the water quality stressor data layer seems to be driving results of the model.  Panelists noted that the CrEAM is a good tool for identifying critical landscapes but the model is not useful for identifying stressors.  The watershed obstruction and waterway impoundment data layers (C2.9 and C2.4) data layers were discussed.  A panelist noted that looking at artificially created impoundments is useful but the model “double counts” this by including two data layers that evaluate essentially the same thing.  A panelist noted that it is useful to look at the number of obstructions in a hydrologic cataloging unit.  Watershed obstruction is a good measure of fragmentation but it may be better to use data layer C2.9 (watershed obstruction) and eliminate data layer C2.4 (waterway impoundment).   

The panel discussed data layer C2.10 (air quality summary).  A panelist stated that  human health benchmarks are not quantitatively appropriate for “non-human” stress assessment. While the use of these data represents a satisfactory first step, the approach does not provide an adequate estimate of exposure and ecological risk.  The panelist stated that the ASPEN-generated exposure levels could be used as part of a more comprehensive air quality index that could a) utilize a different spatial unit of resolution (using USGS hydrologic cataloging or watershed units instead of census tracts), b) utilize information on ecological rather than human health risk in developing the air quality summary metric, and c) utilize other available air quality data from EPA Region 5 (e.g., National Atmospheric Deposition Program/National Trends Network precipitation chemistry data, Mercury Deposition Network data, Clean Air Status and Trends Network data, NOAA data, and AmeriFlux data).  The panelist suggested that EPA consider using the following data in data layer C.2.10: atmospheric nitrogen deposition (wet), tropospheric ozone concentration, and atmospheric mercury inputs.  The panelist also  recommended that EPA consider weighting scores obtained from these data sets.

A panelist noted that the air quality summary index is currently reported as a linear extrapolation of the exceptions per census tract.  A more robust metric would include a number of factors for ecological risk, perhaps in a linear model, to provide a metric of exposure.  For  “undeveloped” forests, this could include multipliers for exposure to account for forest canopy interception, which can dramatically increase deposition inputs, and models that are available to account for topographic influences on local wind and deposition patterns.

The panel discussed data layer C2.11 (development disturbance buffer).  A panelist stated that two ecological principles support application of data layer C.2.11 in the CrEAM.  The first principle is that land uses surrounding a patch can exert positive or negative influences on ecological processes and biota within a patch.  In this case, developed land is assumed to have a negative effect on such processes.  The panelist noted that, with the possible exception of grassland systems, this is probably a correct assumption.  The second principle is that the influence of land use adjacent to a patch decreases with increasing distance from the edge of the habitat.  A 300 m buffer was used in the CrEAM as the limit for these edge effects.

The panel identified a number of limitations associated with use of data layer C2.11.  A uniform buffer size was used in data layer C2.11 for all types of land development.  The panel noted that the authors of the CrEAM acknowledge that different types of development vary in the environmental pressure exerted on a patch, but the lack of quantitative data was cited as the primary reason for using a uniform buffer width.  Although available literature may not explicitly provide recommended buffer widths or penetration distances for different disturbances, there are numerous studies showing substantially greater edge and matrix effects resulting from urban or residential land uses compared to some agricultural or silvicultural land uses.  The panel noted that this would appear to warrant the use of wider buffers for urban areas.

A panelist stated that the data layers in the CrEAM do not currently discriminate among developed land uses.  Coding land uses would add much complexity to the model and reduce final bias in the sustainability metric if land uses are applied in combination with other stressor data sets such as road density.  The panelist noted that EPA may want to provide more explicit discussion in the CrEAM documentation concerning the use of metrics in combination and alone.

Another panelist stated that the CrEAM data layer 2.11 metric is also an “all or nothing” measure (i.e., the pixel is either within 300 m of an adjacent patch and is assigned a value of 0 or beyond 300 m and assigned a value of 100).   The panel discussed the limitations of such a binomial scoring system.  Panelists stated that there may be some benefit gained by adding the complexity of a step function to this data layer (e.g., assigning scores such as: 0-50 m = 0, 50-100 m = 10, 100-150 m = 20, etc.).

The Chair then stated that the Panel would have to move onto the next item on the meeting agenda, discussion of the EPEC ecological risk assessment project.  The Chair thanked the panel and EPA staff for the discussion of the charge questions.  She stated that individual panel members should provide written material that had been developed to the DFO for incorporation into a draft report that would be circulated to the panel for review.  The chair then recessed the panel for a 10 minute break.

Discussion of the EPEC Ecorisk Project
The Chair reconvened the panel at 3:00 p.m. for a discussion of the EPEC ecorisk project.  Dr. Newman reviewed the approach that has been discussed at previous meetings for this EPEC project.  He stated that the original purpose of the project was to conduct a review of what has been done in the area of ecological risk assessment and make recommendations for improvements.   Dr. Newman noted that the project was proposed to look at the ecorisk paradigm and see what has and has not worked.  The paradigm has been used by many stakeholders, and it should now be possible to evaluate how well it has been working.  The panel discussed holding an open forum for discussion of case examples in order identify the issues that should be addressed by the EPEC.  The panel discussed developing case studies and a series of questions that could be placed before the scientific community to help guide development of the forum.  Several panel members suggested that a small group should be formed to develop the case studies and questions and begin planning the forum.  The panel decided that the following EPEC members and SAB staff office members would serve on a group to develop the project:  Dr. Dale, Dr. Newman, Dr. Pittinger, Mr. Thompson, and Dr. Macioriwski, and Dr. Amitage.  The group agreed to hold a conference call and a meet during the upcoming SETAC conference to develop plans for the project.

At the conclusion of the discussion, the Chair thanked the panel members and EPA staff present for a productive discussion and stated that a draft panel report would be circulated for review.  The Chair then adjourned the meeting at 4:00 p.m.
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Ms. Jerri-Anne Garl, Director, Office of Strategic 

Environmental Assessment, U.S. EPA Region 5

10:00 – 10:30 a.m.
Presentation of Charge Questions on the Critical Ecosystem 

Assessment Model

Ms. Jerri-Anne Garl, Director, Office of Strategic 

Environmental Assessment, U.S. EPA Region 5

10:30 – 10:45
a.m.
BREAK

10:45 – 11:30 a.m.
Architecture of Critical Ecosystem Assessment Model

Dr. Mary White, U.S. EPA Region 5

11:30 – 12:15 p.m.
Indicator Data Layers and Criteria Measures in the Critical 

Ecosystem Assessment Model

Dr. Charles Maurice, U.S. EPA Region 5

12:15 – 1:15

LUNCH

1:15 –  2:00 p.m.
Model Validation and Results




Dr. Mary White, U.S. EPA Region 5

2:00 – 2:20 p.m.
Public Comments

2:20 – 3:30 p.m.
Discussion of Charge Question 1 – Conceptual Framework 

Dr. Virginia Dale and Panel

Charge Question 1.1: Is EPA use of the term “ecological 

significance” appropriate as EPA has defined it?  Is there a better 

term for what is being rated?

Charge Question 1.2:  Is it scientifically defensible to use these 

data sets as indicators of the three ecological criteria (diversity, 

sustainability and rarity) and to generate ratings of the criteria by 

compositing these indicators?

Charge Question 1.3:  Is the nesting and compositing of multiple 

indicator data sets a scientifically valid framework to rate 

ecosystems?

3:30 – 3:45 p.m.
BREAK

3:45 – 4:45 p.m.
Discussion of Charge Question 2 – Methodology 




Dr. Virginia Dale and Panel




Charge Question 2.1: Are the three criteria sufficient and 

reasonable for rating ecological significance as defined?

Charge Question 2.2: Are the indicator data sets sufficient and 

reasonable for rating the ecological diversity, self sustainability, 

and biological and land cover rarity, as defined?

Charge Question 2.3: Are there any relevant data sets consistently  

collected across the 6-state Region that should have been used but 

were not?  If one or more such data sets exist, would the value they 

add to the CrEAM be likely to exceed the cost of adding them to 

the model?

4:45 – 5:30 p.m.
Summary of Discussion on Charge Questions 1 and 2




Dr. Virginia Dale and Panel

5:30 p.m.

RECESS FOR THE DAY

Wednesday, June 30, 2004
9:00 – 9:10 a.m.
Summary of Previous Day and Expectations for the Day


Dr. Virginia Dale, Chair

9:10 – 10:30 a.m 
Discussion of Charge Question 3 – Application of the CrEAM


to Environmental Decision-making 








Charge Question 3.3: Please comment on the scientific defensibility of the use of CrEAM results to support broad based strategic planning and priority setting activities (e.g., identifying locations for geographic initiatives and  EPA/State joint efforts) and program activities such as:

· Inspection

· Permitting

· Enforcement and cleanup

· Reviewing grant proposals

· Establishing reference context for ecological protection and restoration 

10:30 – 11:00 a.m.
Summary of Discussion on Charge Question 3


Dr. Virginia Dale, Chair

11:00 – 12:00  p.m.
Writing Session to Develop Responses to Charge Questions


Panel

12:00 – 1:00 p.m. 
LUNCH

1:00 – 2:30 p.m.
Writing Session to Develop Responses to Charge Questions




Panel

2:30 – 2:45 p.m.
BREAK

2:45 – 3:00 p.m.
Summary of  Panel Responses to Charge Questions




Dr. Virginia Dale, Chair

3:00 – 4:00 p.m.
Planning Session to Discuss EPEC Ecological Risk 

Assessment Project




Dr. Virginia Dale, Chair

4:00 p.m.

ADJOURN MEETING
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