
Memo: Computing egg mortality due to dewatering for Winter Run Chinook Salmon (WRCS) 

Date: 27 September 2021 

From:  CBR/SAFS/UW Seattle, WA 98195       cbr.washington.edu 

Background 
Fluctuations in flow during incubation of salmon eggs has the potential to expose one or more redds. 

Dewatering, as this is called, is only of concern if in-stream flows during the incubation period are less 

than the spawning flow. When this occurs, there is a risk of dewatering and resulting mortality. This may 

be a particular problem for WRCS because their incubation period spans from summer through autumn 

when managed flows are reduced because irrigation demand for water is reduced. In addition, the 

spawning period for WRCS is protracted so redds that are constructed months apart will have different 

risks. The magnitude of this problem is related to the differences in flow volumes and particular 

hydraulic considerations of the spawning area. In practice, these are empirical relationships referenced 

from risk tables compiled for this purpose (USFWS 2006). Risk varies between species secondary to the 

river itself, and the spawning location within the river. 

We do not compute the percentage of redds dewatered, but rather apply the risk to each redd 

location/spawn-time (henceforth called a cohort). The risk is computed for the population with a 

weighted average using the number of redds in each cohort (NC) and this is the Dewatering mortality 

(MDW).  

Method 
To compute MDW with the Egg-to-Fry model, a flow profile must be provided. If a retrospective year is 

chosen, then flow data (KWK) are used for this purpose. If the current year is chosen and forecasting is 

required, then long term averages may be used, or the user can supply a flow profile. As of SacPAS Fish 

model v.2.7 there is not yet a method to apply a flow forecast. 

There is no closed-form for calculating dewatering. For each cohort (C), the spawn day (DSp,C) and the 

spawn flow (FSp,C) is recorded. For each cohort, emergence day (DE,C) is computed with the selected 

developmental equations/model/parameters. The flow timeseries is then searched between DSP,C and 

DE,C for the lowest daily flow value that applies to that cohort (FMin,C).  

A risk table is selected for the configuration of the RBDD as either “boards in” or “boards out” which 

indicates the positions of gates that affect water levels upstream. The risk tables provide the risk for a 

specific FSP and FMin combination. Flow levels are resolved to 250 CFS, so FSP and FMin are rounded down 

to the nearest 250 CFS interval. The resulting risk is applied as dewater mortality for the cohort (MDW,C). 

The final mortality for the entire population is computed: 
,DW C C

DW

C

M N
M

N




 where NC is the 

number of redds in each cohort. 

There are several assumptions to this method:  

1) The dewater percentage applied on a cohort-by-cohort basis is a valid method to apply to the 

entire population.  

2) The risk is independent of the number of cohorts and the total number of redds. 



3) Each redd in the cohort has identical risk.   

4) The risk of dewatering is identical for the entire incubation period regardless of developmental 

state of the eggs/alevins.  

5) The magnitude of the FMIN  is necessary and sufficient for computing the risk, regardless of the 

duration of the FMIN.  

6) The risk table applies to all locations in the spawning area.  

Results 
Over the years 2000-2020, a retrospective analysis indicates that MDW varied between 0.2% and 14.3% 

in 2015 and 2013 respectively. Results are plotted in Figure 1. 

 

Figure 1 Computed retrospective potential dewater mortality of WRCS redds. 
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