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Modeling

Undressed??

ARAl Il model s ar e
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AWhat makes them useful?

When they help us learn something new
about the systems they represent



Why Model?

A Aquatic environment is complex i need to
SIMPLIFY

A Hydro projects are complex i need to
Simplify

A Nexus of the two even more complex i need
to Simplify

A MODELS allow us to Simplify:

A evaluate complex interactions between project
operations and ecological responses.

A develop and compare management actions in
light of information gained through modeling



Next 15 minutes

A Why Model

A Some technical issues that can be
addressed by modeling (3 case studies)

A Others i future directions

Fisheries/Aquatic Ecosystem Context



ECOSYSTEMS ARE COMPLEX
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HYDRO PROJECTS ARE

COMPLEX SANTEETLAH DAM |
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SACREAMENTO MUNICIPAL UTILITY DISTRICT

Upper American River Project

Federal Evergy Regulatory Commission Project Na, 2101

@ Exivting Thermograph Sensor i3
Locwiions, Summer 2002
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Jackson Hydroelectric Project
Flow During Normal Operation

Culmback
Spada Lake

.
o*
8

. .
lllllllllll
K

.
)
o

‘:
\_,v_'\ | Snohomish

C? { County

WASHINGTON {

e

Powerhouse

Sultan

Index

5‘7"0/”/3/) /?/y er



COOPER CREEK PROJECT
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Common Technical Issues

A FLOW RELATED ISSUES
Fish (and other aquatic biota) habitat based flows
Peaking/Load following impacts T stranding
Flushing flows T sediment transport
Channel forming flows T sediment and bed movement
Riparian/Process flows - floodplain function
Side channel connectivity
Pulse flows T adult attraction/smolt outmigration
Temperature regulation i thermal impacts?
Water qualityt DO, TDG, et cé.

A DIRECT IMPACTS
Upstream passage
Downstream passage ¢€ée

Most of these can be addressed via Modeling



Model Applications T Some
examples

AFlow i Habitat
AStranding 1 redd dewatering

ADownstream fish passage
mortality



Henry M. Jackson Hydroelectric Project
(FERC 2157) Public Utilities District No. 1 of
Snohomish County

Jackson Hydroelectric Project
Flow During Normal Operation
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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 Objectivesz Methods

£ Develop reachspecifichabitat:flow
relationships for target specieslifestagesz
Apply 1-D PHABSIM modeling.

* Develop integratedaguatic habitat modelthat
producesa time serieof data over a range of flow

conditions and under select alternativeperational
scenarios




STUDY INTEGRATION

Sultan River Operations Model
Prediction of flows within

Different Reaches of the river

OPERATIONS MODEL PROVIDES INPUT DATA TO
HYDRAULIC/HABITAT/PHYSICAL PROCESS/GIS MODELS

Allows Evaluation of Alternative

Operational Scenarios
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Seasonal operational
constraints applied
to each study reach

Daily flows in
each study reach
for wet, dry, and

average years

Operations Model

Time series of
Weighted Usable
Area (WUA) for each
species/life stage



Operations
Model

Dalily flows
at upstream
end of
Reach 2
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PHABSIM
Analysis

Total Habitat Area (acres)

Reach 2: Spawning
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Chinook Spawning Habitat Summary
Average Weighted Usable Area (1,000
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Value

Z Integrated Operations Model and Habitat Model used to
evaluate tradeoffs between power generatigrwater
supplyz habitat.

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



BAKER DAM PROJECT
Puget Sound Energy.

\FLOW RELATED ISSUES
Instream Flows for Fish
Side Channel Habitats
LWD Distribution and Utility
Ramping Rates and Varial

Zone Formation

ARedd dewatering
ABMI dewatering



