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Evaluation of Current Technology:Evaluation of Current Technology:
considerations for building a new programconsiderations for building a new program

EcoregionsEcoregions of the United States (circa 1986)of the United States (circa 1986)
Benthic Collection ProtocolsBenthic Collection Protocols
Seasonal InfluencesSeasonal Influences
Biological Indicators & Distinct CommunitiesBiological Indicators & Distinct Communities
Indicator Indicator TaxaTaxa
Analytical ToolsAnalytical Tools

(TFW Ambient (TFW Ambient BiomonitoringBiomonitoring Project)Project)



Ecoregions of Washington



Puget Lowland Streams



Cascade Streams



Columbia Basin Streams



Development of a LongDevelopment of a Long--Term Term 
ProgramProgram

Considerations for inclusion of elementsConsiderations for inclusion of elements
Monitoring Program DirectivesMonitoring Program Directives

1990  Common field protocols promoted (EPA Region  10)1990  Common field protocols promoted (EPA Region  10)
1995  Common taxonomic protocols (EPA Region 10)1995  Common taxonomic protocols (EPA Region 10)

Sample sortingSample sorting
Taxonomic Identification (standardized list)Taxonomic Identification (standardized list)

Selection of Protocols (Habitat, WQ, Biological)Selection of Protocols (Habitat, WQ, Biological)
Multiple uses for biological informationMultiple uses for biological information
Correlation between biota and habitat condition (diagnostic)Correlation between biota and habitat condition (diagnostic)
Biological response to environmental gradientsBiological response to environmental gradients

((e.g.e.g., coarse gravel, cobble, canopy cover), coarse gravel, cobble, canopy cover)



Stream Reach Monitoring StrategyStream Reach Monitoring Strategy



Exploring Applications of Biology:Exploring Applications of Biology:
WA Department of EcologyWA Department of Ecology

Confirmation of Pollution ProblemsConfirmation of Pollution Problems
ComplaintComplaint--driven pollution observationsdriven pollution observations
Beneficial use evaluationBeneficial use evaluation

(aquatic life & human health )(aquatic life & human health )

Validation of aquatic impairmentsValidation of aquatic impairments
Chronic/sporadic?Chronic/sporadic?
HabitatHabitat--related or Water Qualityrelated or Water Quality--based?based?



Benefit of Integrated AssessmentsBenefit of Integrated Assessments
(Case Study in Washington Streams)(Case Study in Washington Streams)
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Monitoring StrategyMonitoring Strategy

Identifying Reference Sites & Impaired SitesIdentifying Reference Sites & Impaired Sites
Provide rotation of the Provide rotation of the biomonitoringbiomonitoring serviceservice

Water Quality Management Areas (Water Quality Management Areas (WQMA’sWQMA’s))
Linking Linking biomonitoringbiomonitoring service to agency schedule service to agency schedule 
and agendasand agendas

Information for Agency ClientsInformation for Agency Clients
Chemical impairmentsChemical impairments
Habitat impairmentsHabitat impairments
Evaluating suitability for salmon enhancementEvaluating suitability for salmon enhancement



Biology in Agency BusinessBiology in Agency Business

Water Quality Management AreasWater Quality Management Areas
((WQMA’sWQMA’s))

Local Government Monitoring ProgramsLocal Government Monitoring Programs
King County (Seattle)King County (Seattle)
Snohomish County (Everett)Snohomish County (Everett)
City of BellevueCity of Bellevue

Volunteer Monitoring ProgramsVolunteer Monitoring Programs
Streamkeepers of Clallam CountyStreamkeepers of Clallam County

Research & Technical Advisory GroupResearch & Technical Advisory Group
Planning Advisory GroupPlanning Advisory Group
Technical Services GroupTechnical Services Group



Developing New Analytical ToolsDeveloping New Analytical Tools

Ordination applicationsOrdination applications
Indicator Species (TWINSPAN & Indicator Species (TWINSPAN & DecoranaDecorana))
Correlations between habitat & biological Correlations between habitat & biological 
descriptorsdescriptors
Determining Species Tolerance values along Determining Species Tolerance values along 
environmental gradientsenvironmental gradients
Development of MultiDevelopment of Multi--metric Indexes (metric Indexes (MMI’sMMI’s))
Development of RIVPACS (O/E) ModelsDevelopment of RIVPACS (O/E) Models



Species Tolerances to Environmental Species Tolerances to Environmental 
GradientsGradients

Temperature

pH

% Fine Gravel

Conductivity

Primary Gradients



Environmental Monitoring and Assessment ProgramEnvironmental Monitoring and Assessment Program

EMAPEMAP

LandscapeLandscape--scale Assessment of Streamsscale Assessment of Streams
ProjectsProjects

Wenatchee BasinWenatchee Basin
Yakima BasinYakima Basin
Upper Chehalis BasinUpper Chehalis Basin
Coast RangeCoast Range
Western EMAPWestern EMAP
South Cascades ESUSouth Cascades ESU



Data ManagementData Management

Design considerationsDesign considerations
(integrated data management)(integrated data management)

Utilities in the databaseUtilities in the database
Biometric (MMI Score) generationBiometric (MMI Score) generation
ReRe--sampling toolsampling tool

100100--, 300, 300--, 500, 500--bug countbug count

Web presenceWeb presence
Information displayInformation display
Downloadable dataDownloadable data

Database Development: Steve Barrett



Web Site: Main PageWeb Site: Main Page
Stream Biomonitoring Program & EMAP Program

Projects/Programs

Location of Sites by Project



Reference Site MonitoringReference Site Monitoring
(10 sites located among eight (10 sites located among eight ecoregionsecoregions))

Site Locator

Sites



Data Available OnData Available On--Line: HabitatLine: Habitat

Description of Variables



Data Available OnData Available On--Line: BiologyLine: Biology

Biological Information



Publications & Analytical ToolsPublications & Analytical Tools
Available Publications



TMDL ConnectionTMDL Connection

Identification of Water Quality Impairments Identification of Water Quality Impairments 
(303(d) Listing)(303(d) Listing)

Category 2Category 2
Waters of ConcernWaters of Concern

Category 4(c)Category 4(c)
WaterbodiesWaterbodies impaired by a nonimpaired by a non--pollutantpollutant

Verification of TMDL modeling conclusionsVerification of TMDL modeling conclusions



Advanced Regulatory ProductsAdvanced Regulatory Products

Tiered Aquatic Life Use applications (TALU)Tiered Aquatic Life Use applications (TALU)
Facilitates Facilitates biocriteriabiocriteria developmentdevelopment
Stream Stream restorationrestoration and and goalgoal--settingsetting
Links to: Links to: UAAUAA, Criteria , Criteria triennial reviewtriennial review, integrating , integrating 
environmental data (environmental data (wqwq, habitat, biology), habitat, biology)

CADDIS applicationsCADDIS applications
ID specific ID specific stressorsstressors causing biological impairmentcausing biological impairment
Application in the Application in the 303(d) Listing process303(d) Listing process

move listing from Category 2 or 4(c) to Category 5move listing from Category 2 or 4(c) to Category 5



Tiered Aquatic Life Uses (TALU):Tiered Aquatic Life Uses (TALU):
Northern SemiNorthern Semi--Arid Case Study, Washington StateArid Case Study, Washington State
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CADDIS:CADDIS:
Causal Analysis/Diagnosis and Decision Causal Analysis/Diagnosis and Decision 

Information SystemInformation System

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.



CADDIS: Pathways AnalysisCADDIS: Pathways Analysis

Candidate Cause(s)
(WQ/Habitat)

Human Activities

Pollutant Input/
Channel Impact

Biological
Consequence

(Touchet River Case Study)



BiomonitoringBiomonitoring & Relationship to & Relationship to 
Regulatory ProgramsRegulatory Programs

Biomonitoring
Biocriteria

303(d) Listing

TMDL
Effectiveness
Monitoring

CADDIS
Pollutant ID

Restoration
Progress

TALU



Themes in Development of the Themes in Development of the 
ProgramProgram

Assist clients in helping themselvesAssist clients in helping themselves
Provide direct access to dataProvide direct access to data
Respond to client needsRespond to client needs

Department of Ecology, Counties, CitiesDepartment of Ecology, Counties, Cities

Integrate results with regulatory programsIntegrate results with regulatory programs
Promote a progressive method for assessmentPromote a progressive method for assessment
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