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Instream protections

• 1859-1955:  no protection

• Minimum Perennial Streamflow Act 1955

• Basin Investigations 1960’s-70’s

• Instream Water Rights Act  1987



Base Flow Protection
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Flows and functions



Geomorphology Biology

Hydrology

Connectivity Water Quality

Tongue River

0

500

1000

1500

2000

2500

O N D J F M A M J J A S

F
lo

w
 (

c
fs

)

1976

1977

1978



Base flow protection only
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Many jurisdictions are 

addressing ecological flows in 

law and policy



Florida Example

• Metrics and Process:

– Habitat, water quality, 

connectivity

– Peer-reviewed

– 15% reduction in habitat

• Methods

– Building Block

– PHABSIM

– Floodplain 

Inundation/Vegetation

• Time

– 2-3 years

• Cost

– $500k for entire process



Period of Record Median Daily Flows for 
Alafia River at Lithia, FL
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PHABSIM – Physical Habitat Simulation System
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Block 3

Kelly et al., 2005



Alafia River at Lithia - POR Median Daily Flow
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Categories of SVF in SB839

• Channel maintenance

• Connectivity to floodplain

• Sediment transport / deposition

• Upstream / downstream migration

• Spawning/incubation/rearing

• Fish passage

• Including, but not limited to



Channel Maintenance Flows



Channel maintenance flows:

methods

• Hydrological:  flow recurrence

• Hydraulic models

• Empirical



Example: gravel bed stream
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Connectivity methods

• Site-specific

• Incorporates 

– Biology

– Hydrology

– Direct observations



Floodplain Connectivity Study

Field studies relating Oregon chub to off-channel habitat



Connectivity to 

off-channel pond
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Migration Flows

• Seasonality

• Magnitude

• Basin-specific data



Analysis of steelhead returns
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Example: SVF flow levels

Category recurrence Flow-cfs
Times per 

year
duration

Channel maintenance 1.5- 2 yr 5000 ~  1 ~ 1 day

Sediment transp/deposition < 1 yr 1200 2-3 days

Migration < 1yr 400+ 1 weeks

Floodplain connectivity <1 yr 500 several days

(Approx. median Q) (400)



Flows and functions



Putting it together (example)
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Scoping

• Crucial

• Approximate level of effort needed

• Species, channel condition, existing impacts

• Hydrology 
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