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Implementing Statistically Valid Implementing Statistically Valid 
Surveys of Our NationSurveys of Our Nation’’s Waterss Waters

Determine regional and national water quality Determine regional and national water quality 
conditionsconditions
Promote collaboration across jurisdictional Promote collaboration across jurisdictional 
boundariesboundaries
Build state and tribal capacity for monitoring and Build state and tribal capacity for monitoring and 
analysisanalysis
Achieve a robust, statistically valid data set for Achieve a robust, statistically valid data set for 
better management of water resourcesbetter management of water resources
Develop baseline information to evaluate Develop baseline information to evaluate 
progressprogress



Wadeable Streams AssessmentWadeable Streams Assessment
20042004--20052005



National Water Resource Survey National Water Resource Survey 
ScheduleSchedule

ReportLab, DataFieldDesignResearchResearchResearchWetlandsWetlands

ResearchReportLab, DataFieldDesignResearchReportCoastalCoastal

DesignResearchReportLab, DataFieldDesignResearchStreamsStreams

FieldDesignResearchReportLab, DataFieldDesignRiversRivers

Lab, DataFieldDesignResearchReportLab, DataFieldLakesLakes
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Key Questions Being Asked by Key Questions Being Asked by 
this Surveythis Survey

What percent of the NationWhat percent of the Nation’’s nons non--
wadeable rivers and streams are in good, wadeable rivers and streams are in good, 
fair, and poor condition for key indicators fair, and poor condition for key indicators 
of ecological health and human influence?of ecological health and human influence?

What is the relative importance of key What is the relative importance of key 
stressors such as nutrients and stressors such as nutrients and 
pathogens?pathogens?



Engaging states, tribes and other parties in Engaging states, tribes and other parties in 
designing the national surveydesigning the national survey
Initial planning meeting, January 2007, San Initial planning meeting, January 2007, San 
Antonio, TXAntonio, TX

Discussion topics includedDiscussion topics included
•• Sampling designSampling design
•• IndicatorsIndicators
•• Reference conditionReference condition
•• AnalysisAnalysis
•• How to best enhance statesHow to best enhance states’’ and tribesand tribes’’ ability to manage ability to manage 

water quality  water quality  

Planning the NonPlanning the Non--Wadeable Wadeable 
SurveySurvey



Key OutcomesKey Outcomes
Suggestion that EPA conduct a single survey 
of all flowing waters over a two year period 
(2008-2009)

ReportLab, DataFieldDesignResearchResearchResearchWetlandsWetlands

ResearchReportLab, DataFieldDesignResearchReportCoastalCoastal

DesignResearchReportLab, DataFieldDesignResearchStreamsStreams

FieldDesignResearchReportLab, DataFieldDesignRiversRivers

Lab, DataFieldDesignResearchReportLab, DataFieldLakesLakes
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Options for Reporting ResultsOptions for Reporting Results
National

High Level BasinsAggregated Ecoregions (8-10)

Standard Federal RegionsHigh Level Basins



Options for Reporting ResultsOptions for Reporting Results

Special subpopulations under considerationSpecial subpopulations under consideration
Outstanding Natural Resource Waters (ONRW) Outstanding Natural Resource Waters (ONRW) 
Flowing waters by landFlowing waters by land--use categoriesuse categories
•• AgricultureAgriculture
•• ForestForest
•• UrbanUrban
•• OtherOther



Target PopulationTarget Population

All NHD+ perennial steams/rivers that are determined to All NHD+ perennial steams/rivers that are determined to 
have flowing water during the study index period have flowing water during the study index period 
(n=1800 sites) (n=1800 sites) 

Excludes tidal rivers up to head of saltExcludes tidal rivers up to head of salt
Includes Great RiversIncludes Great Rivers
Includes pilot studies in Alaska, Hawaii, and National Trust lanIncludes pilot studies in Alaska, Hawaii, and National Trust landsds

Conduct study over two yearsConduct study over two years
Complete initial site evaluation during first yearComplete initial site evaluation during first year

Sample nonSample non--wadeable systems in first year and wadeable systems in first year and 
wadeable systems in second year to minimize climate wadeable systems in second year to minimize climate 
effects within each class effects within each class 



Additional Design Requirements Additional Design Requirements 
Being DiscussedBeing Discussed

450 WSA sites from 2004 will be revisited to increase the 450 WSA sites from 2004 will be revisited to increase the 
power to detect trends fasterpower to detect trends faster
Include sufficient sites per state to permit stateInclude sufficient sites per state to permit state--level level 
assessmentassessment

States would be required to fund additional sitesStates would be required to fund additional sites
Consider using sites from compatible stateConsider using sites from compatible state--wide probability wide probability 
design programs where they existdesign programs where they exist

55thth+ order (~900 sites) + order (~900 sites) 
•• Balance 5Balance 5thth--66thth, 7, 7thth, 8, 8thth, 9, 9thth++

How to balance sample size equally across How to balance sample size equally across StrahlerStrahler
order to permit estimates by categoryorder to permit estimates by category

11stst –– 44thth order (~900 sites)order (~900 sites)
•• Balance 1Balance 1stst--22ndnd, 3, 3rdrd, and 4, and 4thth



Indicator SelectionIndicator Selection

Interest in many indicatorsInterest in many indicators

““A critical element towards building A critical element towards building 
state and tribal capacities to conduct state and tribal capacities to conduct 
future surveys of these and other future surveys of these and other 
resources is the resources is the development and use development and use 
of regionally applicable field of regionally applicable field 
protocolsprotocols””



Indicator under ConsiderationIndicator under Consideration

Water ChemistryWater Chemistry
Physical HabitatPhysical Habitat
Human Health and Recreational Indicator Human Health and Recreational Indicator 

(e.g., Pathogens, Fish Tissue)(e.g., Pathogens, Fish Tissue)
BiologicalBiological

Algae (Periphyton/Phytoplankton)Algae (Periphyton/Phytoplankton)
Benthic Macroinvertebrates Benthic Macroinvertebrates 
FishFish



Indicator SelectionIndicator Selection

Workgroups are working to develop Workgroups are working to develop 
protocols, formulate cost estimates for protocols, formulate cost estimates for 
indicatorsindicators
Develop criteria for selecting those that will Develop criteria for selecting those that will 
be included in the surveybe included in the survey
The target date for selection of draft The target date for selection of draft 
indicators w/protocols is Midindicators w/protocols is Mid--20072007



Benchmark or Standard for Benchmark or Standard for 
Assessment of Condition Assessment of Condition 

(a.k.a. reference condition)(a.k.a. reference condition)

Define as Define as ““least disturbedleast disturbed””
defined as the biological condition found in water defined as the biological condition found in water 
bodies with the least amount of human disturbance bodies with the least amount of human disturbance 
compared to similar water bodies in the region of compared to similar water bodies in the region of 
interestinterest

Develop regionalized reference conditionsDevelop regionalized reference conditions
Not at expense of integrity of studyNot at expense of integrity of study

Select as many reference sites as possibleSelect as many reference sites as possible
Interest in targeting highly disturbed sitesInterest in targeting highly disturbed sites

Not at the expense of reference sitesNot at the expense of reference sites
Combination of handCombination of hand--picked, probabilitypicked, probability--based, based, 
and screening criteriaand screening criteria



Additional comments and Additional comments and 
inquiries should be directed to:inquiries should be directed to:

USEPA OW OWOWUSEPA OW OWOW
1200 Pennsylvania Ave.1200 Pennsylvania Ave.
N.W., Washington, DC 20460N.W., Washington, DC 20460

TredaTreda SmithSmith
Tel: 202Tel: 202--566566--09160916
Email:  Email:  smith.treda@epa.govsmith.treda@epa.gov

Ellen Ellen TarquinioTarquinio
Tel: 202Tel: 202--566566--22672267
Email:  Email:  tarquineo.ellen@epa.govtarquineo.ellen@epa.gov


