
Presenter
Presentation Notes
This slide here introduces the idea that created the instream flow concept and then the next few slides will be related to SB2 and how all that works…





Presenter
Presentation Notes
OK, this slide introduces the idea of what an instream flow IS and then the next few slides explain what types of instream flows we see and etc.



The Context of Instream FlowsThe Context of Instream Flows

Acknowledgment of the importance Acknowledgment of the importance 
of water flowing in a stream to fish, of water flowing in a stream to fish, 
wildlife and peoplewildlife and people

Recognition that competition for Recognition that competition for 
water is increasing and resulting in water is increasing and resulting in 
degraded river ecosystemsdegraded river ecosystems







State methodology State methodology 
peer reviewed by peer reviewed by 
NRC panelNRC panel
Members included Members included 
Texas scientistsTexas scientists
Favorable report Favorable report 
published in 2005published in 2005



Hot off Hot off 
the the 

press!press!



(recommended by National Research Council 2005)(recommended by National Research Council 2005)

Instream Flow ComponentsInstream Flow Components



Simple Simple 
Conceptual ModelConceptual Model

Base FlowsSubsistence Flows Overbank FlowsHigh Flow Pulses

Conserve biological
function

Conserve biological /
habitat diversity and

water quality 

Life history /
geomorphic processes Floodplain maintenance

•Moisture and nutrients 
to floodplain

•Riparian recruitment

•Water quality 
tolerances met

•Key habitat 
thresholds maintained

•Habitat for flow 
dependent species

•Bank storage/moisture
•Suitable temperatures /
dissolved oxygen

•Fish spawning cues
•Maintain channel
•Sediment/nutrient

transport

Sound Ecological Environment



Study Design

Multidisciplinary 
Data Collection 
and Evaluation

Study Report

Data Integration 
to Generate Flow 

Recommendations

Collect Baseline
Information and Evaluate

Collaborate with Public and 
Stakeholders through 

Meetings and Workgroups

Synopsis Synopsis 
of Study of Study 
ProcessProcess



Study DesignStudy Design
Develop conceptual modelDevelop conceptual model
Determine geographic study boundariesDetermine geographic study boundaries
Prioritize data needs consistent with Prioritize data needs consistent with 
agreed upon goals and objectivesagreed upon goals and objectives
Develop river study plan for SabineDevelop river study plan for Sabine



Primary DisciplinesPrimary Disciplines

Hydrology & HydraulicsHydrology & Hydraulics
Physical Processes Physical Processes 
(Geomorphology)(Geomorphology)

BiologyBiology Water QualityWater Quality

ConnectivityConnectivity



BiologyBiology

Habitat DiversityHabitat DiversityBiodiversityBiodiversity



Water QualityWater Quality

Dissolved oxygenDissolved oxygen
pHpH
TemperatureTemperature
Total dissolved solidsTotal dissolved solids
Turbidity/clarityTurbidity/clarity
NutrientsNutrients



Hydrology and HydraulicsHydrology and Hydraulics



Habitat ModelingHabitat Modeling

Habitat changes with flowHabitat changes with flow



Physical Processes Physical Processes 
(Geomorphology)(Geomorphology)

Examine bed, banks, and floodplainsExamine bed, banks, and floodplains
Assess channel adjusting and Assess channel adjusting and 
overbank flow behavioroverbank flow behavior
Develop sediment budgetsDevelop sediment budgets
Identify habitat featuresIdentify habitat features



ConnectivityConnectivity

Hydrologic connectivity Hydrologic connectivity 
Upstream to downUpstream to down
Channel to floodplainChannel to floodplain

Groundwater/surface water interactionsGroundwater/surface water interactions



(recommended by National Research Council 2005)(recommended by National Research Council 2005)

Instream Flow ComponentsInstream Flow Components



Identify Biological 
Considerations

Calculate Low Flow 
Statistics

Identify Water Quality 
Constituents of Concern

Conduct Water Quality 
Modeling Studies

Assess Low Flow - Water 
Quality Relationship

Subsistence Flows

Other Biological 
Considerations

Primary Discipline 
Hydrology/Hydraulics
Biology
Geomorphology
Water Quality

Subsistence FlowsSubsistence Flows



Assess Bedform    
and Banks

Model Hydraulic 
Characteristics in 
Relation to Flow

Determine Habitat 
Criteria

Describe Wet, Normal, 
and Dry Years

Calculate Base Flow 
Statistics

Collect Biological 
Data 

Assess Habitat-Flow 
Relationships, 

including Diversity

Consider Water Quality 
Issues

Consider Biological and 
Riparian Issues

Base Flows

Identify Biological Issues 
and Key Species 

Base FlowsBase Flows

Primary Discipline 
Hydrology/Hydraulics
Biology
Geomorphology
Water Quality



Assess Active Channel 
Processes

Develop Sediment 
Budgets

Assess Channel Adjusting 
Flow Behavior

High Flow Pulses 

Calculate High Flow 
Statistics

Consider Water Quality 
Issues

Consider Biological 
Issues

Describe Significant 
Habitat Conditions

High Flow PulsesHigh Flow Pulses

Primary Discipline 
Hydrology/Hydraulics
Biology
Geomorphology
Water Quality



Assess Overbank Flow 
Behavior

Overbank Flows

Model Extent of Flood 
Events

Conduct Riparian   
Studies

Consider Biological 
Issues

Estimate Riparian 
Requirements

Consider Water Quality 
Issues 

Calculate Flood 
Frequency Statistics

Assess Active Floodplain 
and Channel Processes

Overbank FlowsOverbank Flows

Primary Discipline 
Hydrology/Hydraulics
Biology
Geomorphology
Water Quality



Integration to GenerateIntegration to Generate 
a Flow Regimea Flow Regime



Integration of Flow ComponentsIntegration of Flow Components

Overbank
Flows

High Flow
Pulses

Base
Flows

Subsistence
Flows

JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC

35 - 55 cfs
Maintain water quality (35 cfs) and key habitats in May (55 cfs)

40-50 cfs
Fish habitat

90-100 cfs
Fish habitat

150-300 cfs
Spring spawning

100-150 cfs
Fish habitat

300-450 cfs
maintain biodiversity and longitudinal connectivity

700-1500 cfs for 2-3 days
2-3 X per year every year

Sediment transport
Lateral connectivity

Fish spawning

1800 cfs for 2 days
1 X per yr every other year
“Big River fish” spawning
between Jul 15 - Aug 15

4,000-10,000 cfs for 2-3 days
Once every 3-5 years
Channel Maintenance

Riparian Connectivity, Seed dispersal
Flooplain habitat

Wet year
Average year
Dry year
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