
Ecological Flows Tool
for the Sacramento River and Delta



What is the EFT?
A decision support system that 
demonstrates how changes in flow 
management (and other actions) 
results in changes to the physical 
habitats for species within the 
Sacramento River and the Delta.   



• Evaluate ecological trade-offs 
of water projects and their 
operations.

• Develop a broad set of 
functional ecological flow 
guidelines.

Why develop the EFT?



Links the Sacramento River
and Delta

+

=



Development process

Candidate focal species , models & backgrounder report

Expert cross -disciplinary workshop (s)

Selection of focal species & 
indicators

Physical model selection

EFT database and code

External model 
runs & data 

export

EFT model 
runs & analysis

Testing /Refinement

Ecological flow regime 
recommendations

Literature reviews, 
Conceptual models

Prioritization

Hazard threshold calibrationCalibration

Ecological algorithms & cross-
disciplinary integration

External modelling, data management & 
EFT simulations

Establishing confidence, critical review, 
incorporating new knowledge

Management advice

Scenario selectionStudy questions (e.g., BDCP EIS/R)



 
Species or habitat historically existed 

within the Bay-Delta estuary

Yes

No

1

DROP

Species is invasive with clear evidence it is 
suppressing threatened or endangered 

native species
Or

Non-native species that has achieved high 
economic or public interest value

Yes

Species (and by extension its primary 
habitat) is listed or proposed for listing 
under Endangered Species regulations

2

No

Species or habitat meets several of the 
following criteria:

• Has high economic or public interest value
• Has narrow habitat requirements
• Is a weak disperser
• Wider population over geographic range is 

threatened or declining
• Has distinctive habitat needs relative to 

other species in its trophic caste (don’t 
include species from a guild that is already well 
represented)

• Is believed to be a strong interactor or 
keystone species dictating local food web 
dynamics

Habitat quantity or quality or at least one 
life-history stage strongly governed by 

in-Delta, flow-related management 
actions

Yes

NoDROP

No DROPYes

Yes

NoDROP

3

Final ranking and selection of candidates based on technical 
feasibility details:

• Can define (index) locations of importance
• Local data, rather than literature values from elsewhere are available
• Acquisition & manipulation of physical data needed to compute 

performance indicator(s) does not use up a disproportionate amount of 
project budget

Yes

5

4

7

Focal habitat or 
species indicator

..reasonable

..unreasonable
Another 

project or 
phase

Available information on habitat or species is sufficient to allow 
at least qualitative assessment of how flow-related actions that 
would tend to generate improvement or deterioration (all else 

equal)

• Evaluate technical clarity behind DRERIP “fat green arrows”

6

...Or...

EFT focal species selection





SacEFT focal species



SacEFT performance measures



SacEFT physical inputs





DeltaEFT focal species and habitats



DeltaEFT performance measures 



DeltaEFT physical inputs

T = Tidally Filtered Daily Average D = Daily Average H = Hourly



DeltaEFT physical inputs by location
SCENARIO:

LocationID Name RM RKI DSM2 CDEC CS
9

DS
2

DS
4

SS
1

TW
1

TW
3

ID
1

ID
2

ID
3

F T F F T T E E F F S E S S E E E
39 KNIGHTS LANDING ( using SACRAMENTO R A BUTTE CITY CA) 168 KNL ● ●

414 SACRAMENTO R A VERONA CA VON ●
84 SACRAMENTO R A SACRAMENTO CA 59.5 178 RSAC178 IST ●
86 SACRAMENTO R A FREEPORT CA 155 RSAC155 FPT ●

389 SACRAMENTO RIVER AT HOOD 142 RSAC142 SRH ●
308 SACRAMENTO R AB DELTA CROSS CHANNEL CA 128 RSAC128 SDC ● ● ●
307 SACRAMENTO R BL GEORGIANA SLOUGH CA 123 RSAC123 GSS ● ● ●
300 SACRAMENTO R A RIO VISTA CA 101 RSAC101 RVB,RIV ● ● ● ● ● ● ● ● ● ●
461 CACHE SLOUGH A RYER ISLAND CACHE_RYE
357 EMMATON (USBR) 92 RSAC092 EMM ● ● ● ● ●
325 COLLINSVILLE ON SACRAMENTO RIVER 81 RSAC081 CSE ● ● ● ●
335 SUTTER BYPASS AT RD 1500 PUMP SUT_US_MI SBP
473 Steamboat Slough STMBT_S
426 SAN FRANCISCO BAY A PITTSBURG CA 77 RSAC077 PTS ● ● ● ● ● ●
324 SUISUN BAY A MALLARD IS CA 75 RSAC075 MAL ● ● ● ● ● ●
463 Delta Cross Channel DCC
311 GEORGIANA SLOUGH NR SACRAMENTO R 50 GEORG_SL GGS

85 FREMONT WEIR SPILL TO YOLO BYPASS NR VERONA CA 244 RSAC244 FRE ● ●
316 SACRAMENTO WEIR SPILL TO YOLO 182 RSAC182 ● ●
424 N MOKELUMNE NR WALNUT GROVE CA 19 RMKL019
390 LITTLE POTATO SLOUGH NR TERMINOUS CA 8 RSMKL008 STI ● ● ●
381 PORT CHICAGO 64 RSAC064 PCT ● ● ● ●
302 SAN JOAQUIN R A JERSEY POINT CA 18 RSAN018 JER ● ●
338 SAN JOAQUIN R A ANTIOCH CA 7 RSAN007 ANH ● ● ● ● ●
374 MIDDLE RIVER AT TRACY BLVD 63 RSAN063 MTB
385 ROUGH AND READY ISLAND 58 RSAN058 RRI
371 CARQUINEZ STRAIT A MARTINEZ CA 54 RSAC054 MRZ ● ● ● ●
326 SAN JOAQUIN R A VENICE ISLAND - TIDE GAGE CA 43 RSAN043 VNI
386 SAN ANDREAS LANDING 32 RSAN032 SAL ● ● ● ● ● ● ●
305 OLD R A BACON ISLAND CA 24 ROLD024 OBI ●
459 MIDDLE R AT BORDEN HWY NR TRACY CA 23 RMID023 VIC ● ●
301 SAN JOAQUIN R BL GARWOOD BRIDGE A STOCKTON CA 27 RMID027 SJG
309 MIDDLE R AT MIDDLE RIVER CA 15 RMID015 MDM ●
365 HOLLAND CUT NR BETHEL ISLAND CA 14 ROLD014 HLL ● ●
330 BELDON LANDING 11 SLMZU011 BDL ● ● ● ● ●
437 DWR-CD 1479, 11km up Steamboat Slough, below Sutter Slough 11 SLSBT011
358 FARRAR PARK 9 SLDUT009 FRP ● ● ● ● ●
345 BARKER SLOUGH PUMPING PLANT (KG000000) 2 SLBAR002 BKS ●
344 BETHEL ISLAND 3 SLPPR003 BET ● ● ●
319 GOODYEAR SLOUGH 3 SLGYR003 GYS ●
327 SUNRISE CLUB 2 SLCBN002 SNC ●
331 NATIONAL STEEL 25 SLMZU025 NSL ●
333 VOLANTI 12 SLSUS012 VOL ●

CS
7

CS
10

DS
1

TW
2

HISTORICAL       

Flow (F), Temperature (T), Electroconductivity (E), Stage (S)



Modeling performance measures: 
bank swallows



Modeling performance measures: 
Delta smelt

Flow management (duration, 
magnitude, timing, frequency, 

and ramping rates)

Tidal marsh 
restoration

Management 
actions

Physical habitat 
(quantity and 
quality)

Life stage

Habitat forming 
processes

Survival and mortality 
mechanisms

egg 
incubation/
emergence

larval stages juvenile adults

Channel 
connectivity

Turbidity (as 
indexed by X2)

Water temperature

Entrainment 
[DS4]

3c

Spawning habitat extent 

Larval, juvenile and 
adult habitat extent

[DS2]

Salinity

Sediment transport & 
deposition 

X2

Spawning success
[DS1]

X2

Water export
Changing 

Delta 
geometry

Sandbar 
formation

Food 
availability

Important relationships 
discussed at workshop

Important relationships not 
discussed at workshop Out of scope relationships

Tides

Functional linkage 
represented in DeltaEFT

X2



 

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]

Modeling performance measures: 
Chinook salmon
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EFT relational database

Spatial_Elements

PK ID

 Type

Spatial_Locations

PK ID

FK1 GeoElementID
U1 Name
 Comment

Spatial_XSections

PK,FK1 LocationID

 AlternateName
 RM
 SurveyDate
 UTMDatum
 UTMZone
 LBPEasting
 LBPNorthing
 RBPEasting
 RBPNorthing
 SlopeAngle

Spatial_Points

PK,FK1 LocationID

 AlternateName
 RM
 SurveyDate
 UTMDatum
 UTMZone
 UTM_N
 UTM_E
 Elevation
 OwnerAgency
 NativeSiteCodeID

Spatial_Segments

PK,FK1 LocationID

 AlternateName
 RMStart
 RMEnd
 SurveyDate
 UTMDatum
 UTMZone
 StartCenterUTM_N
 StartCenterUTM_E
 EndCenterUTM_N
 EndCenterUTM_E
 ValleyAxis
 DownValleyStart
 DownValleyEnd

u:R
d:R

u:C
d:C

u:C
d:C

u:C
d:C

User_Users

PK ID

U1 UserName
 FirstName
 LastName
 Affiliation
 PhoneWork
 PhoneMobile
 PhoneHome
 Email
 URL
 AddressWork
 Comment
 IdentityValue

Data_Instances

PK ID

 IsImported
FK1 DataKindID
FK3 UserID
FK2 MetaDataID
 DateAdded

u:R
d:R

Data_Kinds

PK ID

U1 Name
 AlternateName
FK1 UnitID
 IsFocalSpeciesPM
 IsCSFishSpecies
 IsRiparianSpecies
FK2 CSLifeHistoryID
 IsPositiveDirection
 InvalidationQ
 Comment
 FSOutTableName

u:R
d:R

Data_Units

PK ID

U1 Units
 Comment

u:R
d:R

Data_InstanceFiles

PK ID

FK1 DataInstanceID
 FileObject
 Filename
 Comment

u:C
d:C

Data_MetaData

PK ID

 Title
 Abstract
 Keywords
 IsDraft
 StudyPurpose
 StudyFindings
 PrincipalInvestigator
 EmbeddedOperations
 KeyAssumptions
 KeyUncertainties
 IsReferencedBy
 ReferenceURL
 HasVersion
 LeadAgency
 ContactName
 ContactPhone
 ContactEmail

u:R
d:R

Data_ReviewApplicability

PK ID

U1 ApplicabilityRating

Data_ReviewRelevance

PK ID

U1 RelevanceRating

Data_ReviewRigor

PK ID

U1 RigorRating

Data_Reviews

PK,FK1 DataInstanceID
PK,FK2 ReviewID

Data_Review

PK ID

FK4 ReviewerID
 ReviewDate
FK1 Applicability
FK2 Relevance
FK3 Rigor
 Comments
 Subject

u:C
d:Cu:R

d:R

u:R
d:R

u:R
d:R

u:R
d:R

u:R
d:R

Data_KindsUIFilter

PK ID

 Name
 MenuName
 SortOrder

Data_KindsGroup

PK,FK1 DataKindsID
PK,FK2 DataKindsGroupID

Data_KindsGroupClass

PK ID

 Name
FK1 ParentMenuID
 SortOrder
 Note

u:R
d:R

u:R
d:R

u:R
d:R

DataImport_Flow

PK,FK1 DataInstanceID
PK,FK2 LocationID
PK Date

 Discharge

u:C
d:C

u:C
d:C

DataImport_Temperature

PK,FK1 DataInstanceID
PK,FK2 LocationID
PK Date

 WaterTemperature
 WaterTempC

u:C
d:C

u:C
d:C

DataImport_XSectionData

PK,FK1 DataInstanceID
PK,FK2 CrossSectionID
PK Distance

 IsHabitable
 Elevation
 UTMEasting
 UTMNorthing

u:C
d:C

u:C
d:C

DataImport_XSectionRatingCurve

PK,FK1 DataInstanceID
PK,FK2 CrossSectionID
PK Discharge

 WaterElevation

u:C
d:C

u:C
d:C

DataImport_Sediment

PK,FK1 DataInstanceID
PK,FK3 LocationID
PK,FK2 LayerID
PK Date

 Thickness
 SandFraction
 D16
 D50
 D84
 BedShearStress
 CumulativeSandTransport
 CumulativeGravelTransport
 CumulativeGravelAdded

u:C
d:C

u:C
d:C

DataImport_SedimentGrainDistrib

PK,FK1 DataInstanceID
PK,FK4 LocationID
PK,FK3 LayerID
PK Date
PK,FK2 TUGSID

 Proportion

u:R
d:R

u:R
d:R

DataImport_MeanderTabular

PK,FK1 DataInstanceID
PK,FK2 LocationID
PK BendNumber
PK Date

 AreaFloodplainReworked
 MeanderMigrationRate
 ProportionBankSuitable
 AreaOrphanedChannel

u:R
d:R

u:C
d:C

DataImport_MeanderSpatial

PK,FK1 DataInstanceID
PK,FK2 LocationID
PK Date

 ImageObject
 IsReferenceImage
 AlternateWaterYr
 SegmentAbbrv
 Scenario

u:R
d:R

u:C
d:C

Sediment_Layers

PK ID

 LayerName

u:R
d:Ru:R

d:R

Sediment_ClassesTUGS

PK ID

 Type
 ParticleSizeStart_mm
 ParticleSizeEnd_mm

u:R
d:R

Sediment_ClassesRiver2D

PK ID

 Code
 Type
 ParticleSizeStart_mm
 ParticleSizeEnd_mm

FS_Locations

PK,FK1 PMID
PK,FK2 LocationID

 RMTolerance

u:R
d:R

u:R
d:R

FS_PMSpecies

PK,FK1 PMID
PK,FK2 SpeciesID

u:R
d:R

u:R
d:R

FS_BASW_WUL

PK ID

 Name
 LenLowSuitability
 LenHighSuitability

FS_BASW

PK ID

FK2 QSuitabilityID
FK3 WULID
FK5 ThreshWULID
FK4 ThreshQSuitID
FK1 DataInstanceID

FS_BASW_QSuit

PK ID

 Name
 NestingStart
 NestingEnd
 QThresholdLow
 QThresholdHigh

u:R
d:R

u:R
d:R

u:R
d:R

FS_Riparian

PK ID

FK3 SpeciesID
FK2 DataInstanceID
 SeedDispersalOnset
 SeedDispersalEnd
 DailyRootingDepth
 DroughtTolerance
 CapillaryFringeHeight
 MinViabilityDate
FK4 ThreshSeedlingStatusID
FK1 CrossSectionDataInstance
 ViableRootDepth

FS_RiparianStatus

PK ID

 Status
 Description

u:R
d:R

u:R
d:R
u:R
d:R

FSOut_Riparian

PK,FK2 RunID
PK,FK3 CrossSectionID
PK Date
PK Distance

 Q
 WaterElevation
 CapillaryFringeElevation
 RootElevation
FK1 SeedlingStatusID
FK4 ColorID

u:R
d:R

u:R
d:R

FSOut_BASWQSuit

PK,FK1 RunID
PK,FK2 LocationID
PK Date

 NestingFlow
 QSuitabilityIndex
FK3 ColorID

FSOut_BASW_WUL

PK,FK1 RunID
PK,FK2 LocationID
PK Date

 LengthNewlyErodedBank
 WUL
FK3 ColorID

u:R
d:Ru:R

d:R

SummaryOut_ThresholdColors

PK ID

 Color
 Pattern
 Interpretation
 VBNETCode1
 VBNETCode2
 VBNETCode3

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

u:R
d:R

u:R
d:R

u:R
d:R

u:R
d:R

u:R
d:R

u:R
d:R

u:R
d:R

FS_WPT

PK ID

 ThreshAreaOrphanedID
 DataInstanceID

FSOut_WPT

PK,FK1 RunID
PK,FK2 LocationID
PK Date

 AreaOrphanedChannel
FK3 ColorID

u:R
d:R

u:R
d:R

FS_DeltaIndicators

PK ID

FK1 DataInstanceID

u:R
d:R

FS_GSturgeon

PK ID

FK1 SpawningTimeID
FK2 ThreshEggHazardID

FS_GSturgeonTime

PK ID

 Name
FK1 DataInstanceID

FS_GSturgeonTimeDef

PK,FK1 TimeID
PK StartDate
PK EndDate

 Proportion

u:R
d:R

u:R
d:R

u:R
d:R

u:C
d:C

FSOut_GSturgeonEggHazard

PK,FK1 RunID
PK,FK2 LocationID
PK Date

FK3 ColorID
 WaterTemperature

u:R
d:R

u:R
d:R

FS_CS

PK ID

FK11 TimeID
FK9 SpawningTimeID
FK1 ATUID
FK5 WUAID
FK6 EggSurvivalID
FK8 ReddDewateringID
FK2 ScourID
FK3 ReddSuperimpositionID
FK10 RearingTimeID
FK7 JuvenileStrandingID
FK4 ThreshSetID

FS_CS_Thresholds

PK,FK2 ID
PK,FK1 SpeciesID

FK3 ThreshSpawningWUAID
FK4 ThreshFryWUAID
FK5 ThreshJuvenileWUAID
FK6 ThreshEggSurvivalID
FK7 ThreshReddScourID
FK8 ThreshReddDewateringID
FK9 ThreshReddSuperimpositionID
FK10 ThreshJuvStrandingIDu:R

d:R
u:R
d:R

u:R
d:R

u:R
d:R

u:R
d:R

u:R
d:R

u:R
d:R

u:R
d:R

u:R
d:R

FS_CS_ThresholdSet

PK ID

 Name
 Comment

u:R
d:R

u:R
d:R

FS_CS_ATU

PK ID

 Name
FK1 DataInstanceID

FS_CS_ATUDef

PK,FK2 ATUID
PK,FK1 SpeciesID
PK WaterTempC

 DevelopmentProportion

u:C
d:C

u:R
d:R

u:R
d:R

u:R
d:R

FS_CS_ScourRiskDef

PK,FK2 ScourID
PK,FK1 SpeciesID
PK IncubationQ

FK3 ScourRiskID

FS_CS_ScourRisk

PK ID

 Name
FK1 DataInstanceID

u:R
d:R

u:R
d:R

u:R
d:R

u:C
d:C

u:R
d:R

FS_CSTime

PK ID

 Name
FK1 DataInstanceID

FS_CSTimeDef

PK,FK1 TimeID
PK,FK2 SpeciesID
PK,FK3 LifeHistoryID
PK StartDate
PK EndDate

 WaterYearAdd
 Proportion
 CohortName

FS_CSTimeDefDuration

PK,FK3 TimeID
PK,FK1 SpeciesID
PK,FK2 LifeHistoryID
PK DaysInLifeHistory

 CohortName

u:R
d:R

u:R
d:R

u:C
d:C

u:R
d:R

u:R
d:R

u:R
d:R

u:R
d:R

FS_CS_WUA

PK ID

 Name
FK1 DataInstanceID

FS_CS_WUADef

PK,FK2 WUAID
PK,FK4 LocationID
PK,FK1 SpeciesID
PK,FK3 LifeHistoryID
PK Q

 Value

u:C
d:C

u:R
d:R

u:R
d:R

u:R
d:R

u:R
d:R

FS_CSWUALocation

PK,FK1 WUAID
PK,FK2 LocationID
PK,FK3 TUGSID

 Proportion FS_CSWUASpecies

PK,FK2 WUAID
PK,FK1 SpeciesID
PK,FK3 TUGSID

 Preference

u:R
d:R

u:R
d:R

u:R
d:R

u:R
d:R

u:R
d:R

u:R
d:R

FS_CSLifeHistory

PK ID

 Name
 Comment

u:R
d:R

u:R
d:Ru:R

d:R

FS_CSReddDewatering

PK ID

 Name
FK1 DataInstanceID

FS_CSReddDewateringDef

PK,FK2 DewateringID
PK,FK3 LocationID
PK,FK1 SpeciesID
PK SpawningQ
PK MinIncubationQ

 ProportionLost

FS_CSEggDef

PK,FK2 SurvID
PK,FK1 SpeciesID
PK Temperature

 SurvivingProportion

FS_CSEggSurvival

PK ID

 Name
FK1 DataInstanceID

FS_CSJuvStranding

PK ID

 Name
FK1 DataInstanceID FS_CSJuvStrandingDef

PK,FK1 StrandingID
PK,FK2 LocationID
PK PreviousQ
PK CurrentQ

 ProportionLost

u:C
d:C

u:R
d:R

u:R
d:R

u:R
d:R

u:C
d:C

u:C
d:C

u:R
d:R

u:R
d:R

u:R
d:R

u:R
d:R

u:R
d:R

u:C
d:C

u:R
d:R

FSOut_CS_WUARearing

PK,FK3 RunID
PK,FK2 LocationID
PK,FK1 SpeciesID
PK Date
PK IsLifeHistRollup

 WaterYear
 Flow
 Weight
 WUA_SqFt
 CumulativePM
FK4 ColorID

FSOut_CS_WUASpawning

PK,FK3 RunID
PK,FK2 LocationID
PK,FK1 SpeciesID
PK Date
PK IsLifeHistRollup

 WaterYear
 Flow
 Weight
 WUA_SqFt
FK4 ColorID

ModelRun_Runs

PK ID

FK1 ScenarioID
FK2 UserID
 RunDate
 SimStartDate
 SimEndDate
 IsCompleted
 RunDateCompleted

u:C
d:C

u:C
d:C

u:C
d:C

u:C
d:C

u:R
d:R

u:C
d:C

ModelRun_Scenarios

PK ID

 Name
 Description
FK11 UserID
 CreatedDate
FK1 FlowID
FK2 WaterTemperatureID
FK3 SedimentID
FK4 MeanderMigrationID
FK6 CSID
FK8 GSturgeonID
FK9 FreemontCottonID
FK5 BASWID
FK10 WPTID
FK7 DeltaIndicatorsID

u:R
d:R

u:R
d:R

u:R
d:R

u:R
d:R

u:R
d:R

u:R
d:R

u:C
d:C

u:R
d:R

u:R
d:Ru:R

d:R

u:R
d:R

u:R
d:R

ModelRun_Compatibility

PK ID

 Name
FK2 UserID
 DateAdded
 Comments
FK1 ReviewID

u:R
d:R

u:R
d:R

ModelRun_CompatibleInstances

PK,FK2 CompatibilityID
PK,FK1 DataInstanceID u:C

d:C

u:C
d:C

FSOut_CSEggSurvival

PK,FK2 RunID
PK,FK3 LocationID
PK,FK1 SpeciesID
PK Date
PK IsLifeHistRollup

 WaterYear
 WaterTempC
 Weight
 EggToFrySurvival
FK4 ColorID

u:R
d:R

u:R
d:R

u:R
d:R

u:C
d:C

FSOut_CSJuvStranding

PK,FK2 RunID
PK,FK3 LocationID
PK,FK1 SpeciesID
PK Date
PK IsLifeHistRollup

 WaterYear
 Flow
 Weight
 PotentialLost
 CumulativePM
FK4 ColorID

u:R
d:R

u:R
d:R

u:C
d:C

u:R
d:R

FSOut_CSReddDewatering

PK,FK3 RunID
PK,FK2 LocationID
PK,FK1 SpeciesID
PK Date
PK IsLifeHistRollup

 WaterYear
 Flow
 Weight
 ProportionLost
 CumulativePM
FK4 ColorID

FSOut_CSReddScour

PK,FK2 RunID
PK,FK3 LocationID
PK,FK1 SpeciesID
PK Date
PK IsLifeHistRollup

 WaterYear
 Flow
 Weight
 CumulativePM
FK4 ColorID

u:C
d:C

u:R
d:R

u:R
d:R

u:R
d:R

XL_Reports

PK XLReportID

 Name
FK1 XLReportTypeID
 XLTemplateFile
 XLMacroToPerform
 XLTemplateVersion
 Description

XL_UserQueries

PK QueryID

 StoredProcName
 UsesParameters
 ParameterIsRunIDOnly
 DefaultParameters
 XLTargetSheet
 XLTargetCol
 XLTargetRow

XL_ReportQueryDefinition

PK,FK1 XLReportID
PK,FK2 QueryID

u:C
d:C

u:C
d:C

XL_PMReports

PK,FK1 PMID
PK,FK2 XLReportID u:R

d:R

u:R
d:R

XL_PMReportType

PK ID

 TypeName
 AlternateName
 SortOrder
 Notes

u:R
d:R

u:R
d:R

u:R
d:R

u:R
d:R

u:C
d:C

u:R
d:R

u:R
d:R

u:C
d:C

u:R
d:R

u:R
d:R

u:R
d:R

u:C
d:C

u:R
d:R

u:R
d:R

u:R
d:R



EFT hydrologic foundation



EFT: multiple analysis products
Question Analysis
1. What water operation alternative has

preferable environmental 
performance?

1. 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?

2. Graphs and daily output data by 
index location

3. What is the spatial pattern of
performance for a particular 
ecosystem function?

3. Spatial visualizations with data 
features.

4. What water operation 
criteria/guidelines would improve 
conditions for a given species? 

4. Use “good year” flow & water
temperature traces to inform 
target ranges and specific flow 
rules.



Indicator ratings
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Output example (Q1): 
multi-year summary 



Output example: multi-year summary

Sacramento Ecological Flows Tool: WINTER Chinook - Spawning 
WUA (ST1); % of simulation years with favorable conditions
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Output example (Q2):
detailed daily results for a selected year/location

Scenario:
Water year:

Location of interest:
Units Percentage
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DeltaEFT - Delta Smelt Entrainment Report
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Output example: 
alternatives summary

increased / decreased 
percentage of 
simulation years 
having a favorable 
rating vs. existing 
conditions. 



Output example (Q3): 
spatial data visualizations 



Q4: Ecological flow recommendations
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Q4: Ecological flow recommendations



Q4: Ecological flow recommendations



What it does
• Links Sacramento & Delta ecoregions
• Multiple focal species & habitats
• Rapid alternatives comparison
• Evaluates multiple actions (gravel, 
channel migration, floodplain 
activation, conveyance, operations)
• Links with existing models
• Develops new ecological flow guidelines

What it doesn’t do
• Not a population model

• Does not consider effects on 
other beneficial uses (e.g., 
power) but designed to be 
paired with models that assess 
these objectives



Ryan Luster
rluster@tnc.org
(530) 897-6370, ext. 213

Information

mailto:rluster@tnc.org
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