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Description of SIMPAS Model
SIMPAS is NOAA’s  “Simulated Fish Passage”

spreadsheet model for 8 FCRPS mainstem dams
Juvenile fish passage accounting model
Apportions run to various passage routes, i.e., 

turbines, bypasses, RSWs, spillways, sluiceways, 
transportation (barges), etc.

Accounts for both fish survivals & mortalities, at 
each hydro project and thru entire hydrosystem, 
plus % fish transported or left in-river



Federal Columbia River Power System
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Development & History of SIMPAS
SIMPAS model first developed by NOAA-F 

Hydro to evaluate potential actions for 1995 BiOp
Model used regularly as analytical tool to 

evaluate survival differences between various 
structural or operational alternatives

In 1999 & 2000, model was used to evaluate the 
proposed action for 2000 FCRPS BiOp
Model has been updated to accommodate add’l. 

passage routes (RSW & surface bypass) & is being 
used to evaluate proposed action for 2004 BiOp
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How does SIMPAS Work?
SIMPAS model starts w/group of fish at head of 

LWG pool & applies a pool survival rate prior to 
fish reaching dam forebay

At dam, model assigns surviving fish to various 
routes of dam passage, applies survival rates to 
each route of passage & removes transported fish

It then recombines surviving fish in dam tailrace 
Model repeats this fish accounting (survival) 

process at each FCRPS mainstem hydro project
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How does SIMPAS Work? (2)
For each fish species, model inputs include:

Seasonal average flows and spills at each dam
Spill, sluiceway, RSW & guidance efficiencies
Survival rates through various passage routes

For each species, model output estimates include:
Proportion of fish transported and left in-river
Project-specific and system survival estimates (with  

and without a D-value for transported fish)
Fish passage efficiency at each dam & system avg.
Turbine mortality at each dam & system average
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Analytical Approach for 2004 BiOp
Est. the effects attributable to envir. baseline (hydro) 

compared to effects of Proposed Action--Gap analysis
Establish a reference operation (R.O.) to describe the 

“best” survival rate associated w/existing config. of 
dams & reservoirs over 1994 to 2003 study period

Evaluate est’d. survival rate associated with 
Action Agencies’ updated Proposed Action (P.A.)

Compare the est’d. system survival rates between 
the P.A. and reference operations to obtain a 
relative difference in survival for each species
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Analytical Approach for 2004 BiOp
Differences between R.O. and P.A. operations:
Seasonal avg summer flows for two operations from 

BPA’s 50-year HYDSIM hydroregulation model
In R.O., FCRPS storage reservoirs used fully to 

meet slightly higher summer flow objectives
P.A. used 2000 BiOp flow objectives and draft limits
For R.O., exceedance prob. of meeting 2000 BiOp 

flow objectives at LWG & MCN was 10% and 78%
For P.A., exceedance prob. of meeting 2000 BiOp 

flow objectives at LWG & MCN was 10% and 36%



Mean Monthly Snake River Discharge at Lower Granite Dam
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Mean Monthly Columbia River Discharge at McNary Dam
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Analytical Approach for 2004 BiOp

Differences between R.O. & P.A. operations (2):
No differences assumed between R.O. and P.A. 

summer transport operations, i.e., no spill at 
collector dams & all fish collected are transported 
from LWG, LGS, LMN and MCN dams.

At 4 non-collector dams, R.O. assumes 24-hour 
spill and at higher levels than P.A. at JDA & BON



Development & Use of Flow-
Survival Relationships

Three major steps necessary to complete survival 
gap estimates between R.O. & P.A. using SIMPAS

Step 1:  Define and evaluate a retrospective 
analysis of survivals over 1994-2003 study period

This step needed to define functional relationship 
between flow and survival during 10-year period

Model was calibrated to NWFSC empirical reach 
survival rates using actual seasonal average 
flow/spill data and fish passage parameters at each 
dam for each year
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Development & Use of Flow-
Survival Relationships (2)
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Step 1 cont’d:  1994-2003 retrospective analysis
After calibration of model to empirical reach 

survival data, individual pool survivals were derived 
from reach survivals by removing dam survivals

Lower Snake pool survivals based on 5 years of 
empirical reach survivals for SR fall chinook

Lower Columbia pool survivals based on 
extrapolating empirical reach survival data from 
Snake River based on per-mile expansion method



Development & Use of Flow-
Survival Relationships (3)
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Step 2:  Determine if a flow-survival relationship 
exists and, if so, define a functional relationship

A regression analysis was performed for both 
lower Snake & Columbia reach pool survivals on 
seasonal average flows to obtain best-fit flow-
survival relationships

Resulting best-fit curves are shown below for 
each reach







Development & Use of Flow-
Survival Relationships (4)

Final Step: Apply each reach’s flow-survival 
relationship to any flow changes derived from 
hydrosystem modeling of the P.A. or R.O. 

That is, changes in flow result in changes in pool 
survival based on best-fit relationship

Pool survival improvement factors are calculated 
and applied to retrospective pool survivals in the 
model for each pool based on changes in average 
summer flow in P.A. or R.O.
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Survival Gap Analysis 
for SR Fall Chinook

These pool survivals, together with changes in 
dam survival based on expected system 
configuration changes associated with P.A., allow 
SIMPAS to determine the relative difference in 
survival between two operations

Relative (hydro) survival gap in draft 2004 BiOp 
between the 2004 & 2010 P.A. and the R.O. 
ranges from -13% to -5%
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