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Table 2.  A checklist for evaluating the degree of development for each technical element of a bioassessment program and associated comments on the elements.  The point scale for each element ranges from lowest to highest resolution.
	Element
	
	Comments

	1. Temporal Coverage
Points _____

	Collection times are variable throughout the year, and sampling is performed without regard to seasonal influences.
	An index period is conceptually recognized, but sampling may take place outside of this period for convenience or to match existing programs; sampling outside of the index is not adjusted for seasonal influences.
	A well-documented seasonal index period(s) is calibrated with data for reference conditions, but sampling may take place outside of this period for convenience or to match existing programs; sampling outside of the index is adjusted for seasonal influences.  Index periods are selected based on known ecology to minimize natural variability, maximize gear efficiency, and maximize the information gained on the assemblage (U.S. EPA 1996, 1999).
	Same as Level 3, but administrative needs and index periods fully reconciled.  Scientific basis of temporal sampling influences management decision framework.
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Element
	
	Comments

	2. Spatial Coverage

Points _____

	An individual site is used for assessment of watershed condition; simple upstream/ downstream and fixed station designs prevail; assessments at local scale.
	Multiple sites are used for watershed assessment; spatial coverage only for questions of general status or locally specific problem areas; synoptic (non-random) design at coarse scale (e.g., 8-digit HUC common); spatial extrapolation is based on “rules of thumb”; may be supplemented by simple upstream/downstream assessments.
	Spatial network suitable for status assessments; statewide spatial design using rotating basins with single purpose design at coarse scale (e.g., 8 digit HUC); may be supplemented by occasional intensive surveys.
	Comprehensive spatial network suitable for reliable watershed assessments in support of multiple water quality management programs at more detailed scale (e.g., 11-14 digit HUC); statewide rotating basin approach or similar scheme to complete statewide monitoring in a specified period of time; multiple spatial designs appropriate for multiple issues.
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Element
	
	Comments

	3. Natural Classification

Points _____

	No partitioning of natural variability in aquatic ecosystems.  Minimal classification limited to individual watersheds or basins with generalized stratification on a regional basis; does not incorporate differences in stream characteristics such as size, gradient.
	Classification recognizes one stratum, usually a geographical or other similar organization such as fishery based cold or warmwater, and is applied statewide; lacks other intra-regional strata such as watershed size, gradient, elevation, temperature, etc.
	Classification is based on a combination of landscape features and physical habitat structure (inter-regional); achieves highest level of classification possible by considering all relevant intra-regional strata and subcategories of specific stream types.
	Fully partitioned and stratified classification scheme based on a true regional approach that transcends jurisdictional (i.e., State) boundaries to strengthen inter-regional classification and recognizes zoogeographical aspects of assemblages. 
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	Element
	
	Comments

	4. Criteria for Reference Sites

Points _____

	No criteria, except informal BPJ selection of control sites.
	Based on “best biology”, i.e., BPJ on what the best biology is in the best waterbody; minimal non-biological data used.
	Non-biological criteria supported by narrative descriptors only; combine BPJ with narrative description of land use and site characteristics; may use chemical and physical data thresholds as primary filters.
	Quantitative descriptors used to support non-biological criteria; characteristics of site such that best biological organization expected to be supported; chemical and physical characteristics of sites used only as secondary and tertiary filters.
	


	Element
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	Comments

	5. Reference Conditions

Points _____

	No reference condition; presence and absence of key taxa rather than established may constitute the basis for assessment; assessment of attainment based on best professional judgment.
	Reference condition based on biology of a ‘best” site or waterbody; a site-specific control or paired watershed approach may be used for assessment; regional reference sites lacking.
	Reference conditions based on site-specific data, but are used in watershed scale assessments; regional reference sites are conceptually recognized,  And used to a limited extent.
	Applicable regional reference conditions are established within the applicable waterbody ecotypes and aquatic resource class; consist of multiple sites that either represent reference or are along the BCG in such a manner to allow extrapolation of expected conditions for assessing and monitoring within waterbody ecotype.
	



	Element
	
	Comments

	6. Taxonomic Resolution

Points _____

	Gross observation of biota; single assemblage only; very low taxonomic resolution (e.g., order/family level for macro-invertebrates.; family for fish by non-biologists).
	Single assemblage (usually macroinvertebrates); low taxonomic resolution (e.g., family level) by experienced biologists.
	Single assemblage with high taxonomic resolution (e.g., “lowest practical” i.e., genus/species); if multiple assemblages, others are lower resolution or infrequently used.
	Two or more assemblages with high taxonomic resolution (e.g., “lowest practical” i.e., genus/species); capacity to use each assemblage concurrently is maintained; a formal certification program is established and offered on a periodic basis; certification program in place.
	


	Element
	
	Comments

	7. Sample Collection

Points _____

	Approach is cursory and relies on operator skill and BPJ, producing highly variable and less comparable results; Training limited to that which is conducted annually for non-biologists who compose the majority of the sampling crew.  Documentation of methods more as an overview.
	Textbook methods are used rather than in-house development of detail of SOPs to specify methods; a QA/QC document may have been prepared; training consists of short courses (1-2 days) and is provided for new staff and periodically for all staff. 
	Methods are evaluated and refined (if needed) for State purposes; detailed and well documented; SOPs are updated periodically and supported by in-house testing and development; a formal QA/QC program is in place; rigorous training is for all professional staff, regardless of skill mix to raise skill levels and enhance interaction and consistency.
	Same as Level 3, but methods cover multiple assemblages.
	



	Element
	
	Comments

	8. Sample 

Processing

Points _____

	Biological samples are processed in the field using visual guides; sorting and identification are dependent on operator skill and effort.
	Organisms are identified and enumerated primarily in the field prohibiting ample QC but done by trained staff; for fish cursory examination of presence and absence only; no in-house development of SOPs.
	Laboratory processing of all samples (except for fish); A formal QA/QC program is in place; rigorous training is provided; vouchering of organisms done for ID verification.
	Same as Level 3, but is applicable to multiple assemblages; subsampling level tested.  Notations made on fish as to diseased, erosion, lesion, tumors.
	


	Element
	
	Comments

	9. Data Management

Points _____

	May be solely paper files or simple electronic spreadsheet; QC cursory at best.
	Electronic spreadsheets are norm; data types are likely separated into separate files and stored independently; QC cursory and mostly for transcription errors.
	Electronic relational database customized for individual agency, and not easily transportable to another platform; good QC for data entry, value ranges, and site locations.
	Fully developed electronic relational database that includes metadata and strong QC function (e.g., STORET); clean data are ensured through rigorous QC; various ecological and ancillary data are readily accessible for aggregation and integrated analyses.
	


	Element
	
	Comments

	10. Ecological Attributes

Points _____

	Linkage to the BCG or adherence to the basic ecological attributes as a foundation is lacking; simple measures of presence/absence used.
	Only inferences can be made for a few of the comparatively simple ecological attributes, e.g., sensitive/tolerant taxa of a ubiquitous nature; single dimension measures used.
	Ecological attributes used as a foundation for bioassessment, but may not be fully developed, or may be lacking.  Surrogate measures used for key ecological attributes.  BCG incorporated into conceptual underpinnings.  
	The ecological attributes of the BCG form the conceptual foundation; level of rigor represents or extends to all underpinnings of the ecological attributes.
	



	Element
	
	Comments

	11. Biological 

Endpoints and 

Thresholds

Points _____

	Assessment may be based only on presence or absence of targeted or key species; (Some citizen monitoring groups use this level); attainment thresholds not specified; this approach may be sufficient for Coarse problem identification. Coarse method (low signal) and detects only high and low values.
	A biological index or endpoint is established for specific water bodies, but is likely not calibrated to waterbody classes or statewide application; index is probably relevant only to a single assemblage; presence/absence based on all taxa; BPJ thresholds based on single dimension attributes.  Limited to pass/fail determinations of attainment status that does not reflect incremental measurement along the BCG.
	A biological index, or model, has been developed and calibrated for use throughout the State or region for the various classes of a given waterbody type; the index is relevant to a single assemblage; attainment thresholds are based on discriminant model or distribution of candidate reference sites, or some means of quantifying reference condition.  Can distinguish 3-4 increments along the BCG; supports narrative evaluations based on multimetric or multivariate analysis that are relevant to the BCG.
	Biological index(es), or model(s) for multiple assemblages is (are) developed and calibrated for use throughout the State or region and corresponds to the BCG; integrated assessments using the multiple assemblages are possible, thus improving both the assessment and diagnostic aspects of the  process; multiple parameters for evaluation, based on integrated data calibrated to regional reference condition.  Able to detect status (integrated signal) on a continuous scale along the BCG; power to detect at least 5-6 categories of condition.
	


	Element
	
	Comments

	12. Diagnostic Capability

Points _____

	Diagnostic capability lacking.  
	Coarse indications of response via assemblage attributes at gross level, i.e., general indicator groups (e.g., EPT taxa); Supporting analysis across spatial and temporal scales limited.
	More detailed development of indicator guilds and other aggregations to distinguish and support causal associations; usually involves refined taxonomy (at least genus level); supported by analysis of larger datasets and/or extensive case studies; patterns repeatable across different sources; developed for a single assemblage only.
	Response patterns are most fully developed and supported by organized and extensive research and case studies across spatial and temporal scales; results are actively used in biological assessment and in assigning associated causes and sources for program support purposes; involves refined taxonomy; accomplished for two assemblage groups.
	



	Element
	
	Comments

	13. Professional Review and Documenta-

tion
Points _____

	Review limited to editorial aspects.
	Internal scientific review only, Outside review for objectivity left for higher levels.
	Outside review of documentation and reports conducted.  However, selection of peer review can be subjective.
	Formal process for technical review to include multiple reference and documented system for reconciliation of comments and issues.  Process results in methods and reporting improvements.
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