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1. Evaluate ecological trade-offs 

of water projects and water 

project operations.    

  

2. Develop a broader set of 

functional ecological flow 

guidelines. 

Why TNC developed EFT 



EFT links the Sacramento and Delta  ecosystems 

+ = 



What it does What it doesn’t do 

• Links Sacramento & Delta ecoregions 

 

• Multiple focal species & habitats 

 

•  Evaluates multiple actions 

 

•  Links with existing models 

 

• Develops new ecological flow guidelines 

• Not a population model 

 

• Does not consider effects 

on other beneficial uses 

(water deliveries, power, 

etc.) -- but designed to be 

paired with models that 

assess these objectives 

 



Functional relationships 

 

Flow management (duration, magnitude, timing, frequency, and 

ramping rates)

Gravel additions 

(amount and 

location)
Management 

actions

Physical habitat 

(quantity and quality)

Life stage

Habitat forming 

processes

Survival and mortality 

mechanisms

Water 

temperature

Substrate composition 

(size, embededness, 

interstitial spaces)

Sediment transport & 

deposition

Channel cross-section

(stage, depth, velocity)

Redd 

scour

Redd 

development

Incubation-

emergence

Spawning habitat (depth, 

flow, velocity, substrate)

Fry-juvenile rearing

Mainstem rearing habitat 

(water depth, velocity, cover)

Juvenile 

stranding

Egg 

survival

Migrating and 

holding adults

SacEFT DeltaEFT

Tidal

Action

2a,4a,5a,7a,8a

6a

Important relationships 

discussed at workshop
Important relationships not 

discussed at workshop
Out of scope relationships

2b

Smolting

[CS 10,11]

3a

3a

7b

5b

5b

Salinity

7b

8b

8b

1a

4b

Water temperature

4b

High Flow

Flow management 

(weir configuration, E/I,

DCC operations)

1a

4b

Predators: 

bass 

Off-channel 

rearing 

habitat (side 

channels, 

floodplain, 

oxbows)

Migrating and 

holding juveniles

[CS 7,8,9]



EFT relational database 

Spatial_Segments

PK,FK1 LocationID

 AlternateName

 RMStart

 RMEnd

 SurveyDate

 UTMDatum

 UTMZone

 StartCenterUTM_N

 StartCenterUTM_E

 EndCenterUTM_N

 EndCenterUTM_E

 ValleyAxis

 DownValleyStart

 DownValleyEnd

FSOut_CS_WUASpawning

PK,FK2 RunID

PK,FK3 LocationID

PK,FK1 SpeciesID

PK Date

PK IsLifeHistRollup

 WaterYear

 Flow

 Weight

 WUA_SqFt

FK4 ColorID

FS_PMDependencies

PK PMDepencencyID

PK,FK1 PMID

 ExecutionOrder

FS_CS_ATUDef

PK,FK2 ATUID

PK,FK1 SpeciesID

PK WaterTempC

 DevelopmentProportion

DataImport_Temperature

PK,FK1 DataInstanceID

PK,FK2 LocationID

PK Date

 WaterTemperature

 WaterTempC

 WaterTempCDayMax

 WaterTempCDayMin

Data_ReviewRigor

PK ID

U1 RigorRating

FS_InvasiveDeterrenceRules

PK,FK3 RuleSetID

PK,FK2 DataKind

FK1 DataInstanceID

 ToleranceMinGood

 ToleranceMaxGood

 ToleranceMinOk

 ToleranceMaxOk

 DurationGood

 DurationOk

 MultiYearMinGood

 MultiYearMinOk

 SuddennessOkFromValue

 SuddennessOkToValue

 SuddennessOkMaxDays

 SuddennessGoodFromValue

 SuddennessGoodToValue

 SuddennessGoodMaxDays

FK4 LocationWeightID

DataOut_MetaData_ScenDetails

PK,FK3 RunID

PK,FK1 DataKindID

PK,FK2 MetaDataTypeID

PK DataInst_ThreshID

 IsDefinedByDataInstanceID

 IsDefinedByThresholdID

Data_EcToTDS

PK,FK3 LocationID

PK,FK2 YearTypeID

PK,FK1 DataInstanceID

 Intercept

 Coefficient

FSOut_GSturgeonEggHazard

PK,FK1 RunID

PK,FK2 LocationID

PK Date

FK3 ColorID

 WaterTemperature

 Weight

 DailyMortality

 CumulativeMortality

FS_PMSpecies

PK,FK1 PMID

PK,FK2 SpeciesID

FS_DS

PK ID

FK2 DS1SpawningID

FK3 DS2HabitatID

FK4 DS1SpawningThresholdID

 DS2HabitatThresholdID

FK1 X2datainstanceid

FS_CSEggDef

PK,FK2 SurvID

PK,FK1 SpeciesID

PK Temperature

 SurvivingProportion

DataImport_Sediment

PK,FK1 DataInstanceID

PK,FK3 LocationID

PK,FK2 LayerID

PK Date

 Thickness

 SandFraction

 D16

 D50

 D84

 BedShearStress

 CumulativeSandTransport

 CumulativeGravelTransport

 CumulativeGravelAdded

DataImport_MeanderOutStrPower

PK,FK1 RunID

PK,FK2 LocationID

PK Date

 ExcessStreamPower

Data_Reviews

PK,FK1 DataInstanceID

PK,FK2 ReviewID

XL_PMReports

PK,FK1 PMID

PK,FK2 XLReportID

Sediment_ClassesTUGS

PK ID

 Type

 ParticleSizeStart_mm

 ParticleSizeEnd_mm

ModelRun_CompatibleInstances

PK,FK2 CompatibilityID

PK,FK1 DataInstanceID

FSOut_TWArea

PK,FK1 RunID

PK,FK2 LocationID

PK Date

 WetlandArea_m2

 AvgSalinity_ppt

 MTL_m

 EHW_m

FSOut_CSReddDewatering

PK,FK2 RunID

PK,FK3 LocationID

PK,FK1 SpeciesID

PK Date

PK IsLifeHistRollup

 WaterYear

 Flow

 Weight

 ProportionLost

 CumulativePM

FK4 ColorID

FS_CSTime

PK ID

 Name

FK1 DataInstanceID

FS_CS_Thresholds

PK,FK2 ID

PK,FK1 SpeciesID

FK3 ThreshSpawningWUAID

FK4 ThreshFryWUAID

FK5 ThreshJuvenileWUAID

FK6 ThreshEggSurvivalID

FK7 ThreshReddScourID

FK8 ThreshReddDewateringID

FK9 ThreshReddSuperimpositionID

FK10 ThreshJuvStrandingID

 ThreshSmoltDeltaRearingID

 ThreshSmoltDeltaPredationID

 ThreshSmoltDeltaThermalID

FS_CS_ScourRisk

PK ID

 Name

FK1 DataInstanceID

DataImport_EC

PK,FK1 DataInstanceID

PK,FK2 LocationID

PK Date

 EC_UMHOS_CM

 EC_DayMax

 EC_DayMin

Data_ThresholdReviews

PK,FK2 ThresholdID

PK,FK1 ReviewID

XL_PMReportType

PK ID

 TypeName

 AlternateName

 SortOrder

 Notes

User_Users

PK ID

U1 UserName

 FirstName

 LastName

 Affiliation

 PhoneWork

 PhoneMobile

 PhoneHome

 Email

 URL

 AddressWork

 Comment

 IdentityValue

ModelRun_PM_PhysicalNeeds

PK,FK1 IndicatorID

PK,FK3 ModelVariantID

PK,FK2 NeedsDataKindID

FS_Riparian

PK ID

FK4 SpeciesID

FK2 DataInstanceID

 SeedDispersalOnset

 SeedDispersalEnd

 DailyRootingDepth

 DroughtTolerance

 CapillaryFringeHeight

 MinViabilityDate

FK5 ThreshSeedlingStatusID

FK1 CrossSectionDataInstance

 ViableRootDepth

 FC2ScourQRedThreshold

 FC2ScourQYellowThreshold

 FC2YrsVulnerable

FK3 DataInstanceFC2

FS_GSturgeon

PK ID

FK1 SpawningTimeID

FK2 ThreshEggHazardID

FS_CSEggSurvival

PK ID

 Name

FK1 DataInstanceID

DataImport_WetlandStrataArea

PK ID

FK1 DataInstanceID

FK2 LocationID

 MinElev_m

 MaxElev_m

 StratumNum

 Area_m2

Data_Files

PK ID

 FileObject

 Filename

 Comment

FS_TWLocationProperties

PK,FK3 LocationID

FK4 NearestStationID

FK1 BoundaryClassID

FK2 WetlandTypeID

 HistStageStnID

 HistECStnID

 HistStageStart

 HistStageEnd

FS_CSTimeDef

PK,FK3 TimeID

PK,FK1 SpeciesID

PK,FK2 LifeHistoryID

PK StartDate

PK EndDate

 WaterYearAdd

 Proportion

 CohortName

FS_CS_ScourRiskDef

PK,FK2 ScourID

PK,FK1 SpeciesID

PK IncubationQ

FK3 ScourRiskID

FS_CS

PK ID

 TimeID

 SpawningTimeID

 ATUID

 WUAID

 EggSurvivalID

 ReddDewateringID

 ScourID

 ReddSuperimpositionID

 RearingTimeID

 JuvenileStrandingID

 SmoltDeltaTimeID

 SmoltDeltaRearingID

 SmoltDeltaPredationID

 SmoltDeltaMortalityID

 ThreshSetID

FS_BASW

PK ID

FK2 QSuitabilityID

FK3 WULID

FK5 ThreshWULID

FK4 ThreshQSuitID

FK1 DataInstanceID

DataImport_MeanderSoils

PK,FK1 DataInstanceID

PK,FK3 LocationID

PK BendNumber

PK Date

PK,FK2 SoilID

PK YearsSinceLastErosionEvent

PK RipRap

 Length

 Renewed

 RenewedAlt

Data_TWBoundaryClass

PK ID

 Name

 Description

Data_KindsGroup

PK,FK1 DataKindsID

PK,FK2 DataKindsGroupID

Sediment_Layers

PK ID

 LayerName

ModelRun_Runs

PK ID

 IsArchive

FK2 UserID

 RunDate

 SimStartDate

 SimEndDate

 IsCompleted

 RunDateCompleted

FSOut_CSEggSurvival

PK,FK2 RunID

PK,FK3 LocationID

PK,FK1 SpeciesID

PK Date

PK IsLifeHistRollup

 WaterYear

 WaterTempC

 Weight

 EggToFrySurvival

FK4 ColorID

 EmergenceDate

FSOut_BASWQSuit

PK,FK1 RunID

PK,FK2 LocationID

PK Date

 NestingFlow

 QSuitabilityIndex

FK3 ColorID

FS_GSturgeonTime

PK ID

 Name

FK1 DataInstanceID

FS_DS1_Spawning

PK ID

 DataInstanceID

 LocationWeightID

 LowTempThresholdUnsuitable

 LowTempThresholdSuitable

 HighTempThresholdSuitable

 HighTempThresholdUnsuitable

 LowSalinityThresholdUnsuitable

 LowSalinityThresholdSuitable

 HighSalinityThresholdSuitable

 HighSalinityThresholdUnsuitable

 SpawningStart

 SpawningEnd

 SpawningEndTemperatureThreshold

 TemperatureWeight

 SalinityWeight

FS_CSJuvStranding

PK ID

 Name

FK1 DataInstanceID

Data_MetaData_Type

PK ID

 Name

 AltName

 Description

Data_KindsGroupClass

PK ID

 Name

FK1 ParentMenuID

FK2 RunTypeID

 SortOrder

 Note

Data_InstanceFiles

PK,FK2 DataInstanceID

PK,FK1 FileID

Spatial_RegionDef

PK,FK2 RegionID

PK,FK1 InsideLocationID

Sediment_Soils

PK ID

 SoilType

FSOut_TWInundation

PK,FK1 RunID

PK,FK2 LocationID

PK Date

PK StratumNum

 HoursInundated

 DaysInundated

 PercentInundated

FSOut_InvasiveDeterrence

PK,FK2 RunID

PK,FK1 PmID

PK,FK3 LocationID

PK Date

 SalinityDay

 SalinityRunningAvgOk

 SalinityRunningAvgGood

 SuddennessPoorToOk

 SuddennessOkToGood

FK4 ColorID

Data_TWWetlandType

PK ID

 Name

 Description

XL_ReportQueryDefinition

PK,FK1 XLReportID

PK,FK2 QueryID

Spatial_XSections

PK,FK1 LocationID

 AlternateName

 RM

 SurveyDate

 UTMDatum

 UTMZone

 LBPEasting

 LBPNorthing

 RBPEasting

 RBPNorthing

 SlopeAngle

FS_GSturgeonTimeDef

PK,FK1 TimeID

PK StartDate

PK EndDate

 Proportion

FS_CSJuvStrandingDef

PK,FK1 StrandingID

PK,FK2 LocationID

PK PreviousQ

PK CurrentQ

 ProportionLost

FS_CS_Smolt

PK ID

 Name

 DataInstanceID

 Comment

Data_Instances

PK ID

 IsImported

FK1 DataKindID

FK3 UserID

FK2 MetaDataID

 DateAdded

 DateUpdated

 Comment

XL_Reports

PK XLReportID

 Name

FK1 RunTypeID

FK2 XLReportTypeID

 XLTemplateFile

 XLMacroToPerform

 XLTemplateVersion

 Description

Spatial_Elements

PK ID

 Type

FS_BASW_QSuit

PK ID

 Name

 NestingStart

 NestingEnd

 QThresholdLow

 QThresholdHigh

FK1 RulesDataInstanceID

DataImport_X2_HabitatIndex

PK,FK1,I1 DataInstanceID

PK X2

 HabitatIndex

Data_Units

PK ID

U1 Units

 Comment

Data_Review

PK ID

FK4 ReviewerID

 ReviewDate

FK1 Applicability

FK2 Relevance

FK3 Rigor

 Comments

 Subject

Spatial_Locations

PK ID

FK1 RunTypeID

FK2 GeoElementID

U1 Name

 Comment

ModelRun_Type

PK ID

 Name

 AltName

 EcoRegions

 Description

 IsImplemented

 IsLogicalEcoRegion

 IsDisplayEcoRegionOnly

 SortOrder

FSOut_CSReddScour

PK,FK2 RunID

PK,FK3 LocationID

PK,FK1 SpeciesID

PK Date

PK IsLifeHistRollup

 WaterYear

 Flow

 Weight

 CumulativePM

FK4 ColorID

FSOut_CS_WUARearing

PK,FK2 RunID

PK,FK3 LocationID

PK,FK1 SpeciesID

PK Date

PK IsLifeHistRollup

 WaterYear

 Flow

 Weight

 WUA_SqFt

 CumulativePM

FK4 ColorID

FSOut_ARollColor

PK,FK2 RunID

PK Year

PK,FK1 PMID

FK3 AnnualColorID

FS_CSTimeDefDuration

PK,FK3 TimeID

PK,FK1 SpeciesID

PK,FK2 LifeHistoryID

PK DaysInLifeHistory

 CohortName

FS_CS_ThresholdSet

PK ID

 Name

 Comment

FS_CS_SmoltDef

PK,FK2 ID

PK,FK1 SpeciesID

 InitialBiomass

 LowProductivityRation

 HighProductivityRation

 WetDaySwitch

DataImport_SedimentGrainDistrib

PK,FK1 DataInstanceID

PK,FK4 LocationID

PK,FK3 LayerID

PK Date

PK,FK2 TUGSID

 Proportion

Data_KindsUIFilter

PK ID

 Name

 MenuName

 SortOrder

SummaryOut_ThresholdColors

PK ID

 Color

 Pattern

 Interpretation

 VBNETCode1

 VBNETCode2

 VBNETCode3

FS_InvasiveDeterrence

PK ID

 Name

 Comment

DataImport_XSectionData

PK,FK1 DataInstanceID

PK,FK2 CrossSectionID

PK Distance

 IsHabitable

 Elevation

 UTMEasting

 UTMNorthing

DataImport_MeanderSpatial

PK,FK1 DataInstanceID

PK,FK2 LocationID

PK Date

 ImageObject

 IsReferenceImage

 AlternateWaterYr

 SegmentAbbrv

 Scenario

DataImport_Flow

PK,FK1 DataInstanceID

PK,FK2 LocationID

PK Date

 Discharge

 QTidallyFiltered

 QSubDaily

Data_WaterYear

PK ID

 Type

 FromValue

 ToValue

FK1 MetaDataID

FK2 UnitsID

 Comment

ModelRun_Scenario_PMsAvailable

PK,FK1 IndicatorID

FSOut_X2

PK,FK1 RunID

PK Date

 X2

 FromRKI

 FromSalinity

 ToRKI

 ToSalinity

FSOut_DS1Spawning

PK,FK1 RunID

PK,FK2 LocationID

PK Date

 Temperature

 Salinity

 DailyDS1

 CumulativeDS1

FS_Locations

PK,FK1 PMID

PK,FK2 LocationID

 RMTolerance

FS_CSLifeHistory

PK ID

 Name

 Comment

FS_CS_WUA

PK ID

 Name

FK1 DataInstanceID

ModelRun_Scenarios

PK ID

 Name

 Description

 IsUsingObservedData

 IsMarkedForDelete

FK16 UserID

 CreatedDate

FK15 EcoRegionDisplayID

FK1 FlowID

FK2 WaterTemperatureID

FK3 SedimentID

 SoilID

FK4 MeanderMigrationID

FK5 ECID

FK6 StageID

FK13 FreemontCottonID

FK7 BASWID

FK12 LWDID

FK8 CSID

FK10 GSturgeonID

FK14 TWID

FK11 InvDetID

FK9 DeltaSmeltID

FSOut_Riparian

PK,FK2 RunID

PK,FK3 CrossSectionID

PK Date

PK Distance

 Q

 WaterElevation

 CapillaryFringeElevation

 RootElevation

FK4 ColorID

FSOut_CSJuvStranding

PK,FK2 RunID

PK,FK3 LocationID

PK,FK1 SpeciesID

PK Date

PK IsLifeHistRollup

PK WaterYear

 Flow

 Weight

 PotentialLost

 CumulativePM

FK4 ColorID

FS_RiparianStatus

PK ID

 Status

 Description

FS_InvasiveDeterrenceLocationWeight

PK,FK1 LocScenID

PK,FK2 SpatialLocationID

 LocationWeight

 Comment

FS_CSWUALocation

PK,FK1 WUAID

PK,FK3 LocationID

PK,FK2 TUGSID

 Proportion

Data_MetaData

PK ID

 Title

 Abstract

 Keywords

 IsDraft

 StudyPurpose

 StudyFindings

 PrincipalInvestigator

 EmbeddedOperations

 KeyAssumptions

 KeyUncertainties

 IsReferencedBy

 ReferenceURL

 HasVersion

 LeadAgency

 ContactName

 ContactPhone

 ContactEmail

Data_Kinds

PK ID

U1 Name

 AlternateName

FK1 UnitID

 IsFocalSpeciesPM

FK3 EcoRegionDisplayID

FK4 EcoRegionLogicalID

 IsCSFishSpecies

 IsRiparianSpecies

FK2 CSLifeHistoryID

 IsPositiveDirection

 InvalidationQ

 Comment

 FSOutTableName

 SortOrder

XL_UserQueries

PK QueryID

 StoredProcName

 UsesParameters

 ParameterIsRunIDOnly

 DefaultParameters

 XLTargetSheet

 XLTargetCol

 XLTargetRow

Spatial_Points

PK,FK1 LocationID

 AlternateName

 AltNameDSM2

 AltNameCDEC_1

 AltNameCDEC_2

 AltNameCDEC_3

 RM

 RKI

 SurveyDate

 UTMDatum

 UTMZone

 UTM_N

 UTM_E

 Elevation

 OwnerAgency

 NativeSiteCodeID

 BeginTimeSeries

 EndTimeSeries

FS_LWD

PK ID

 ThreshRecruitmentID

 DataInstanceID

 VegHeightThreshold

FS_CSReddDewatering

PK ID

 Name

FK1 DataInstanceID

FS_BASW_WUL

PK ID

 Name

 LenLowSuitability

 LenHighSuitability

 GianellaWeight

 ColumbiaWeight

 RiverwashWeight

 OtherWeight

 WaterWeight

 AgeThresholdLow

 AgeThresholdHigh

FK1 RulesDataInstanceID

FK2 SoilDataInstanceID
DataImport_Stage

PK,FK1 DataInstanceID

PK,FK2 LocationID

PK Date

 Stage_FT

DataImport_LWD

FK1 DataInstanceID

FK2 LocationID

 BendNumber

 Date

 Height

 Class

 Area

Data_ReviewApplicability

PK ID

U1 ApplicabilityRating SummaryOut_PMThresholds

PK ID

FK1 PMID

 DayGoodOk

 DayOkBad

 GoodOkTransValue

 OkBadTransValue

 TransNumStDev

 ARollGoodOkTransValue

 ARollOkBadTransValue

 ARollGoodCountAssignGood

 ARollGoodCountAssignOk

 ARollGoodCountAssignBad

 ARollOkCountAssignGood

 ARollOkCountAssignOk

 ARollOkCountAssignBad

 ARollBadCountAssignGood

 ARollBadCountAssignOk

 ARollBadCountAssignBad

 ARollNumStDev

 PrecedenceDescr

 GoodYearsWere

 BadYearsWere

 Note

FS_CS_WUADef

PK,FK2 WUAID

PK,FK4 LocationID

PK,FK1 SpeciesID

PK,FK3 LifeHistoryID

PK Q

 Value

FS_CS_ATU

PK ID

 Name

FK1 DataInstanceID

DataImport_XSectionRatingCurve

PK,FK1 DataInstanceID

PK,FK2 CrossSectionID

PK Discharge

 WaterElevation

Data_WaterYearLookup

PK WaterYear

FK1 WaterYrTypeID

ModelRun_Variant

PK ID

 Name

ModelRun_Compatibility

PK ID

 Name

FK2 UserID

 DateAdded

 Comments

FK1 ReviewID

FSOut_DS2Habitat

PK,FK1 RunID

PK WaterYear

 AverageX2

 HabitatIndex

FS_TW

PK ID

FK1 DataInstanceID

 StrataHeight

 TimePeriodStart_Area

 TimePeriodEnd_Area

 TimePeriodStart_Inundation

 TimePeriodEnd_Inundation

FK2 WetlandStrataAreaID

 TW1ThresholdID

 TW2ThresholdID

 TW3ThresholdID

FS_InvasiveDeterrenceLocWeightScen

PK ID

 Name

 Comment

FS_DS2_Habitat

PK ID

FK2 DataInstanceID

 RouteID

 HabitatFirstDay

 HabitatFirstMonth

 HabitatLastDay

 HabitatLastMonth

FK1 X2HabitatIndexRelationshipDI

FS_CSWUASpecies

PK,FK2 WUAID

PK,FK1 SpeciesID

PK,FK3 TUGSID

 Preference

FS_CSReddDewateringDef

PK,FK2 DewateringID

PK,FK3 LocationID

PK,FK1 SpeciesID

PK SpawningQ

PK MinIncubationQ

 ProportionLost

DataImport_RearingArea

PK,FK1 DataInstanceID

PK,FK2 LocationID

PK PairNum

 X

 Y

Data_ReviewRelevance

PK ID

U1 RelevanceRating
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SacEFT focal species 



SacEFT physical inputs 



Multiple focal species performance indicators 

Focal 
Species Ecological Objectives Performance Measures 

Fremont 
cottonwood 
(FC) 

Maximize areas available for riparian initiation, 
and rates of initiation success at individual 
index sites. 

FC1 – Successful Fremont cottonwood initiation (incidence of 
cottonwoods initiated along a given cross section, at end of 
seed dispersal period) 

FC2 – Cottonwood seedling scour. Following years that have 
fair to good initiation success, evaluate the risk of seedling 
scour during the first year following successful initiation. 

Bank swallow 
(BASW) 

Maximize availability of suitable nesting 
habitats 

BASW1 – Habitat potential/suitability. 
BASW2 – Risk of nest inundation and bank sloughing during 
nesting 

Western pond 
turtle (WPT) 

Maximize availability of habitats for foraging, 
basking, and predator avoidance 

LWD1 – Index of old vegetation recruited to the Sacramento 
River mainstem. 

Green 
sturgeon (GS) 

Maximize quality of habitats for egg incubation GS1 – Egg-to-larvae survival  

Maximize quality of habitats for adult spawning CS1 – Area of suitable spawning habitat (ft2) 

Maximize quality of habitats for egg incubation CS3 – Egg-to-fry survival (proportion) 
CS5 – Redd scour (Red/Yellow/Green hazard zones)  
CS6 – Redd dewatering (proportion) 

Chinook 
salmon, 
Steelhead 
trout (CS) 

Maximize availability and quality of habitats for 
juvenile rearing 

CS2 – Area of suitable rearing habitat (ft2) 
CS4 – Juvenile stranding (index) 

 



EFT: multiple analysis products 

Question Analysis supporting answers 

1. What water operation alternative has 

preferable environmental 

performance? 

• Multi-year roll-up of indicator 

performance (% change in number of 

simulation years having a favorable 

rating). 

2. What explains why a particular 

ecosystem function is/isn’t being 

achieved? 

• Graphs and daily output data by 

index location 

 

3. What is the spatial pattern of 

performance for a particular 

ecosystem function? 

• Spatial visualizations with data 

features. 

4. What water operation 

criteria/guidelines would improve 

conditions for a given species?  

• Use “good year” flow/water 

temperature traces to inform target 

ranges and specific flow rules. 



Indicator ratings 
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Completed NODOS 

analysis August 2011 



SacEFT NODOS EIS/R Report - Results 



Percentage of years in the simulation having 

favorable (green), fair (yellow), and poor (red) 

conditions. 

SacEFT NODOS EIS/R Report - Results 

Sacramento Ecological Flows Tool: WINTER Chinook - Spawning 

WUA (ST1); % of simulation years with favorable conditions
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SacEFT NODOS EIS/R Report - Results 



 

Development of new ecological  

flow guidelines 



Ecological flow recommendations 

 
SacEFT: Example Avoidance Flow Profiles (Sacramento River 

nr Butte City; ~RM168) during Critical Period for 

Cottonwood Initiation (Apr-15 to Jul-31) 
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SacEFT: Target/Favourable Flow Profiles (Sacramento River 

nr Butte City; ~RM168) during Critical Period for 

Cottonwood Initiation (Apr-15 to Jul-31) 
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Ecological flow recommendations 



Ecological flow recommendations 


