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Critical Elements of State Bioassessment Critical Elements of State Bioassessment 
Programs: A Process to Evaluate Programs: A Process to Evaluate 
Program Rigor and ComparabilityProgram Rigor and Comparability

State Program Evaluations State Program Evaluations UpdateUpdate

Region I States Bioassessment ProgramsRegion I States Bioassessment Programs
2010 NEAEB Conference2010 NEAEB Conference

March 17, 2010March 17, 2010
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States Evaluated Since 2004:States Evaluated Since 2004:

Region IRegion I:  CT,ME,RI,MA,NH,VT:  CT,ME,RI,MA,NH,VT
Region IVRegion IV:  AL:  AL

Region VRegion V: IL,IN,MI,MN,WI,OH: IL,IN,MI,MN,WI,OH
Region VIRegion VI:  NM,TX,OK*:  NM,TX,OK*

Region VIIRegion VII:  MO,IA:  MO,IA
Region VIIIRegion VIII:  CO,MT:  CO,MT
Region IXRegion IX:  AZ,CA:  AZ,CA
plus selected Tribesplus selected Tribes

**--
 

scheduled in 2010scheduled in 2010

Reviews are conducted at the request Reviews are conducted at the request 
of the State and/or EPA Regionof the State and/or EPA Region



Next Revision (2010) Will Merge the Next Revision (2010) Will Merge the 
Process Into a Single Document & in Process Into a Single Document & in 
Accordance With How the 3 Day Accordance With How the 3 Day 

Review is StructuredReview is Structured



Aquatic Life UseAquatic Life Use

DefinitionDefinition:
A designation (classification) assigned to a 
waterbody based on the                 aquatic 
assemblage that can realistically be 
sustained given the regional reference 
condition and the level of protection afforded 
by the applicable criteria.

potentialpotential

ALUsALUs inherently inherently ““drivedrive”” the the 
determination of status & determination of status & 
management responses, thus they management responses, thus they 
are a critical determinant of overall are a critical determinant of overall 
program effectiveness.program effectiveness.
How will (do) we assure accuracy in How will (do) we assure accuracy in 
the process of setting and measuring the process of setting and measuring 
attainment & attainability of attainment & attainability of ALUsALUs??



State/Tribal Program Evaluation: Key Steps

••
 

OnOn--site evaluation of state and tribal site evaluation of state and tribal 
bioassessment program, facilities, and capacities bioassessment program, facilities, and capacities 
(2(2--3 days each).3 days each).

••
 

Interactive interview with state/tribal program Interactive interview with state/tribal program 
managers and staff managers and staff ––

 
includes bioassessment and includes bioassessment and 

WQS programs at minimum.WQS programs at minimum.
••

 
Systematic compilation and analysis of all Systematic compilation and analysis of all 
technical & programmatic aspects (methods, technical & programmatic aspects (methods, 
indicators, WQS (indicators, WQS (ALUsALUs).).

••
 

Assess capacity to support all water quality Assess capacity to support all water quality 
management programs.management programs.

••
 

Documents program strengths and fosters a Documents program strengths and fosters a 
continuous improvement process.continuous improvement process.



L4

L2
What really matters What really matters ––

 
how states use how states use 

M&A and TALU to make WQ management M&A and TALU to make WQ management 
decisions and set program direction.decisions and set program direction.



An EPA goal is for states to develop An EPA goal is for states to develop 
and adopt a TALU based biocriteria and adopt a TALU based biocriteria 

process in their M&A and WQS process in their M&A and WQS 
programs.programs.

The state evaluation process provides a The state evaluation process provides a 
way to measure incremental progress way to measure incremental progress 

towards attaining this goal.towards attaining this goal.



Key Concepts

Accuracy: Biological assessments should produce Biological assessments should produce 
sufficiently accurate delineations to minimize Type I and II sufficiently accurate delineations to minimize Type I and II 
assessment errorsassessment errors.

Comparability: technically different approaches should technically different approaches should 
produce comparable assessments in terms of condition produce comparable assessments in terms of condition 
ratings, impairments, & diagnostic propertiesratings, impairments, & diagnostic properties.

Comprehensiveness: biological response is evaluated in 
conjunction with other stressor/exposure information to 
understand the key limiting factors.

Cost-Effectiveness: having reliable biological data to having reliable biological data to 
support management decisions outweighs the intrinsic costs support management decisions outweighs the intrinsic costs 
of development and implementation (NRC 2001).of development and implementation (NRC 2001).
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What Do the Levels Mean?

Level 1 produces general assessments -
 

not
 

amenable to 
supporting most tasks i.e., status, severity/magnitude, 
causal associations.

Level 2 includes pass/fail to multiple condition assessments 
(3-4 categories); capable of general causal determinations.

Level 3 is capable of incremental condition assessment 
along the BCG and for most causal associations; single 
assemblage limitations.

Level 4 provides full program support & reasonably robust, 
accurate, & complete assessments including scientific 
certainty, accuracy, relevancy of condition, severity & 
extent, and causal associations.
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Key Tasks for State Reviews
Discuss aspects of M&A and WQS programs 
especially as they relate to support for WQ 
Management programs and tasks (annotated list 
of discussion topics).

Complete Critical technical Elements checklist 
and determine current CE score and level of 
rigor.

Conduct state self-assessment exercises –
determine how the present program would deal 
with commonly encountered M&A and WQ 
management situations.



Checklist is completed with state Checklist is completed with state 
staff staff –– consensus based processconsensus based process



A major product of the review A major product of the review 
process is a technical memorandum process is a technical memorandum 

that communicates program that communicates program 
strengths and documents specific strengths and documents specific 
areas for improvement.  These areas for improvement.  These 
have evolved since 2004 from have evolved since 2004 from ““a a 

fewfew””
 

pages to 40pages to 40--50 pp.50 pp.



Key step in process of developing a Key step in process of developing a 
““blueprintblueprint””

 
for overall program for overall program 

development to elevate level of rigor.development to elevate level of rigor.



The implementation chapter of the EPA The implementation chapter of the EPA 
TALU document was written so that TALU document was written so that 

states could perform a selfstates could perform a self--assessment.assessment.





0-18 MONTHS
12-24 MONTHS

18 MO – 6 YEARS
5 – 10+ YEARS

Quality Improvement Process

Continuously evaluate program – develop and implement refinements

Evaluate effectiveness of initial decisions – make needed adjustments

INITIAL DEVELOPMENT PHASE
INITIAL IMPLEMENTATION PHASE

INITIAL ASSESSMENT PHASE
FULL ASSESSMENT PHASE

3. Establish Technical Program

Start-Up Tasks:  Initial 
Technical Development Tasks

Start-Up Tasks:  Initiate 
Monitoring Strategy

Initiate Field Sampling
Review spatial designs
Develop QA/QC and QAPP
Develop sampling plans in 
accordance with monitoring 
strategy
Pilot assessments

Classification Issues
Consider spatial stratification 
issues
Develop and test reference 
condition approach
Select and sample reference 
sites
Develop index development 
and calibration strategy

Program Implementation Program Maintenance

Acquire Staffing
Professional biologists with 
taxonomic expertise &  training
Database manager
Interns/technicians (field work, 
lab tasks

Acquire Facilities & Equipment
Outfit laboratory and field facility
Office accommodations
Database support infrastructure

Methods Development
Review and select candidate 
methods and protocols
Consider MQO/DQO needs
Test methods for applicability
Analyze test results – select 
methods

Biocriteria Development
Select candidate metrics and/or 
assessment tools
Develop refined uses -
narratives
Test metrics and develop 
calibrated indices
Evaluate via bioassessments

Water Quality Program Support
Develop capacity to support 
WQ programs (WQS/UAAs, 
TMDLs, permits, planning)
Formalize and increase water 
quality program support as 
capacity is developed 
(biological data should support 
more decisions)

Biocriteria Development
Refine metrics and develop 
calibrated indices
Develop reference benchmarks 
for calibrated indices according 
to classification scheme and by 
major aquatic ecotype
Link to TALUs via BCG

Water Quality Program Support
Fully functioning bioassessment 
program supports WQS (UAAs, 
ALU, biocriteria)  and basic 
program needs (305b/303d)
Program dev’t should be fully 
initiated – e.g., integrated 
chemical, physical, and 
biological database supports 
tool, criteria, & policy dev’t. 
(ongoing)

5. Application in WQ Management

Assessment Issues
Use data for “makeable” 
decisions
Initiate exploratory analysis of 
biological responses to 
stressors

1. Establish 
Conceptual     
Foundation

2. Merge Scientific & 
Policy Foundations

Science
Policy

Link conceptual TALU 
tiers to regional BCG 
conceptual model

Evaluate for consistency with 
existing WQS framework
Draft or refine narrative ALU 
descriptions

4. Develop & Validate Quantitative Thresholds

n/barbour/timeline.ppt

Bioassessment & Biocriteria Program Bioassessment & Biocriteria Program 
Developmental Developmental ““TimelineTimeline””



We are finding that states are We are finding that states are 
““somewheresomewhere””

 
along the way towards along the way towards 

full TALU program development.full TALU program development.

TALU Timeline Framework



General Observations

•All states have bioassessment programs.
•All states are building towards full WQ 
management program support.

•CE Levels are improving
 

with time and 
effort.

•Regional projects have been very useful to 
some aspects of state program development 
(BCG, NEWS, etc.).

•Resources –
 

quantity and “dedication”
 

are 
issues.

•Level of rigor reflects an important  
“synergy”

 
of the key TALU building blocks.



Next Steps

•Complete outstanding technical memos –
 2 to go.

•Summary report of baseline state visits 
to Region I –

 
by Sept. 2010.

•Continue Region I Bioassessment working 
group at NEAEB 2011.

•Conduct second round of on-site visits as 
a follow-up to the baseline evaluations in 
2010-11.

•Focus on state-specific needs and issues 
–

 
emphasize WQS aspects.
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