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Modeling 

Undressed?? 
ÅñAll models are wrong; but 

some are useful.ò ïGeorge EP 

Box

ÅWhat makes them useful? 
ÅWhen they help us learn something new 

about the systems they represent



Why Model?
ÅAquatic environment is complex ïneed to 

SIMPLIFY

ÅHydro projects are complex ïneed to 

Simplify

ÅNexus of the two even more complex ïneed 

to Simplify

ÅMODELS allow us to Simplify:

Å evaluate complex interactions between project 

operations and ecological responses.

Å develop and compare management actions in 

light of information gained through modeling



Next 15 minutes

ÅWhy Model

ÅSome technical issues that can be 

addressed by modeling (3 case studies)

ÅOthers ïfuture directions

Fisheries/Aquatic Ecosystem Context



ECOSYSTEMS ARE COMPLEX
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SANTEETLAH DAM ï

CHEOAH RIVER -North 

Carolina: Tapoco-Alcoa

HYDRO PROJECTS ARE 

COMPLEX







COOPER CREEK PROJECT 



Common Technical Issues
Å FLOW RELATED ISSUES

ÅFish (and other aquatic biota) habitat based flows 

ÅPeaking/Load following impacts ïstranding

ÅFlushing flows ïsediment transport

ÅChannel forming flows ïsediment and bed movement

ÅRiparian/Process flows - floodplain function

ÅSide channel connectivity

ÅPulse flows ïadult attraction/smolt outmigration

ÅTemperature regulation ïthermal impacts?

ÅWater quality ïDO, TDG, etcé.

Å DIRECT IMPACTS

ÅUpstream passage

ÅDownstream passage éé

Most of these can be addressed via Modeling



Model Applications ïSome 

examples

ÅFlow ïHabitat 

ÅStranding ïredd dewatering

ÅDownstream fish passage 

mortality 



Henry M. Jackson Hydroelectric Project 

(FERC 2157) Public Utilities District No. 1 of 

Snohomish County



Operational Priorities

1. Water supply for                                      
City of Everett

2. Instream flow needs

3. Power generation

Increases complexity in defining 

acceptable flow regime



SP-3 Instream Flow Study:  
Project Objectives ɀMethods

ɆDevelop reach-specific habitat:flow
relationships for target species/lifestagesɀ
Apply 1-D PHABSIM modeling.

* Develop integrated aquatic habitat model that 
produces a time seriesof data over a range of flow 
conditions and under select alternative operational 
scenarios.





Seasonal operational

constraints applied

to each study reach

Operations Model

Daily flows in

each study reach

for wet, dry, and

average years
Time series of

Weighted Usable

Area (WUA) for each

species/life stage



Daily flows
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Reach 2: Spawning
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Time Series

of Chinook

spawning
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Habitat Duration

Chinook

spawning

in Reach 2
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Chinook Spawning Habitat Summary
Average Weighted Usable Area (1,000 m2)
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Value

ɆIntegrated Operations Model and Habitat Model used to 
evaluate tradeoffs between power generation ɀwater 
supply ɀhabitat. 

ɆModeling used to negotiate operating 
conditions for the next licensing term (2011 
to 2061)



BAKER DAM PROJECT

Puget Sound Energy

ÅFLOW RELATED ISSUES

ÅInstream Flows for Fish

ÅSide Channel Habitats

ÅLWD Distribution and Utility

ÅRamping Rates and Varial

Zone Formation

ÅRedd dewatering

ÅBMI dewatering


