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•• Assess individual conservation practices and Assess individual conservation practices and 
cumulative effects of multiple practices cumulative effects of multiple practices 

•• Support and improve the national model of Support and improve the national model of 
waterwater--quality effectsquality effects

•• Support development of regional models.Support development of regional models.

•• Provide access for research collaborationProvide access for research collaboration

•• Provide public demonstration of Provide public demonstration of 
conservation practices and programs.conservation practices and programs.

Roles of ARS Benchmark 
Watersheds in CEAP



•• Implement a system to compile and manage water, Implement a system to compile and manage water, 
soil, management and economic data from all soil, management and economic data from all 
watersheds.watersheds.

•• Measure water quality, water quantity, soil and Measure water quality, water quantity, soil and 
ecosystem effects of conservation practices.ecosystem effects of conservation practices.

•• Quantify uncertainties of predicted effects.Quantify uncertainties of predicted effects.

•• Develop planning tools for selection and placement Develop planning tools for selection and placement 
of conservation practices.of conservation practices.

•• Develop and verify regional watershed models to Develop and verify regional watershed models to 
quantify environmental effects.quantify environmental effects.

Objectives of WASObjectives of WAS



Initially:Initially:
•• Water QualityWater Quality
•• Water ConservationWater Conservation
•• EcosystemsEcosystems
•• Soil QualitySoil Quality

Later:Later:
•• Air QualityAir Quality

Initially:Initially:
•• RainfedRainfed CroplandCropland

Later:Later:
•• Irrigated cropland Irrigated cropland 
•• GrazinglandsGrazinglands
•• AgroAgro--forestry Landsforestry Lands

Resource Concerns       Land Use CategoriesResource Concerns       Land Use Categories

Resource Concerns & Land Use 
Categories for WAS



•• Dissolved OxygenDissolved Oxygen

•• Nitrogen (nitrate, total, organic)Nitrogen (nitrate, total, organic)

•• Phosphorus (total, dissolved, available?)Phosphorus (total, dissolved, available?)

•• Sediment (concentration, particle size, Sediment (concentration, particle size, 
suspended, bed)suspended, bed)

•• Pathogens (Pathogens (E.E. ColiColi))

•• PesticidesPesticides

•• Annual, event, and seasonal loadsAnnual, event, and seasonal loads

•• TemperatureTemperature

Water Quality Measures



Water Management Measures

•• BaseflowBaseflow and runoff dischargeand runoff discharge

•• Artificial drainage dischargeArtificial drainage discharge

•• Temporal discharge variability Temporal discharge variability 

•• Precipitation/discharge relationshipsPrecipitation/discharge relationships

•• Soil moisture distributionSoil moisture distribution

•• Groundwater rechargeGroundwater recharge



Soil Quality Measures

•• Aggregate stabilityAggregate stability

•• Available water holding capacityAvailable water holding capacity

•• Carbon mineralization potentialCarbon mineralization potential

•• Microbial biomass carbonMicrobial biomass carbon

•• Nitrogen and mineralization potential Nitrogen and mineralization potential 

•• PhosphorusPhosphorus

•• Electrical conductivity Electrical conductivity 

•• Microbial activity and diversityMicrobial activity and diversity



Ecosystem Measures

•• Community structureCommunity structure

•• Species diversitySpecies diversity

•• Habitat qualityHabitat quality

•• Native vegetation coverNative vegetation cover

•• Patchiness index Patchiness index 

•• Species richnessSpecies richness

•• Soil flora and fauna Soil flora and fauna 
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Conservation Practice Categories 
Emphasized

•• conservation buffersconservation buffers

•• channel managementchannel management

•• drainage managementdrainage management

•• manure managementmanure management

•• nutrient managementnutrient management

•• pest managementpest management

•• tillage managementtillage management

•• land conversion and rangeland conversion and range



Conservation Practices

Buffe
rs

Drain
ag

e

Man
ure

Cha
nn

el

S. Fork Iowa River, IA

Walnut Creek, IA 

Mark Twain Reservoir, MO

Upper Washita River, OK

Goodwin Creek, MS

Yalobusha River, MS

Beasley Lake, MS

Leon River, TX

Little River, GA

Town Brook, NY

St Joseph River, IN

Upper Big Walnut Creek, OH

Nutr
ien

t

Pest Till
ag

e La
nd

 

Con
ver

sio
n

& Ran
ge



•• What are the measurable effects of What are the measurable effects of CPsCPs on on 
environmental indicators at the watershed scale?environmental indicators at the watershed scale?

•• How does the location of How does the location of CPsCPs affect environmental affect environmental 
responses?  responses?  

•• What is the appropriate time scale to expect changes What is the appropriate time scale to expect changes 
in environmental effects? in environmental effects? 

•• What are the environmental effects of multiple What are the environmental effects of multiple CPsCPs. . 
(+  (+  -- *  ?)*  ?)

•• What are the optimal combinations and location ofWhat are the optimal combinations and location of
CPsCPs to achieve environmental goals?to achieve environmental goals?

•• What are the risks and uncertainties associated with What are the risks and uncertainties associated with 
achieving these environmental effects?achieving these environmental effects?

•• What social and economic factors facilitate or impede What social and economic factors facilitate or impede 
implementation ofimplementation of CPsCPs within watersheds? within watersheds? 

Watershed Assessment QuestionsWatershed Assessment Questions




