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Effects of Drawdown Flushing
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Spencer Dam: Operational 
Changes since 1989

The pool is drained slowly before the flushing begins.

“The operational modifications of raising the gates slowly 
and dropping the hydro pond at a reduced rate has been 
successful in avoiding fish kills since 1989.”

--Gutzmer, King, and Overhue 1996

“It appears that with environmentally friendly ways to pass 
sediment, fish below Spencer Dam survive and express 
resilience to conditions created by sluicing.”

--Gutzmer, King, Overhue, and Chrisp 2002



16/30

Why would lowering the pool 
slowly before opening the 

flushing gates reduce fish kills?
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Minimizing Downstream Impacts

 Mimic natural conditions
►Max SSC = flood SSC
►Time of year = natural flooding time of year

 Minimize fish impacts
►Assess with Severity Index
►Dilute sediment discharges
►Alternate clear water and sediment laden 

discharges



Newcomb and 
Jenson (1996) 
Meta Analysis

 80 studies
 Six simple, empirical 

equations relating 
severity of ill effects on 
fish to
►SSC in mg/l
►Duration in hours









For more information:

Newcombe, C. and Jensen, J. 1996.

“Channel Suspended Sediment and Fisheries: A 
Synthesis for Quantitative Assessment of Risk 
and Impact”

North American Journal of Fisheries 
Management, Volume 16, November 1996, 
Number 4.





Lake Como (Italy)
 Non-consecutive days

►2009: 16 days from 23 May to 10 July
►2010: 6 days from 8 July to 20 July
►2011: No flush

 SSC Thresholds:
►1,500 mg/L daily average
►3,000 mg/L alert value to adjust ongoing 

activity

Espa et. al, 2015. River Res. Applic. 31: 931–942





Results
 Macroinvertebrates

►Seasonal changes, no change during flush 
years vs. non flush year

 Bullhead (EU protected)
►Increase in density

 Brown trout
►No impact
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Solis Reservoir, Switzerland: 
Conclusions

 Sediment Bypass Tunnel (SBT) discharges induced effects in the 
downstream channel typical of natural flooding.

 “In the short term, SBT operations can increase the flow/sediment 
variability that is often lost in flow-regulated rivers.”

 “A permanent positive change in the system would take several 
years of adaptive management operations, similar to experimental 
floods.”

 “In conclusion, we found that SBTs, if ecologically implemented (i.e. 
having the operational characteristics similar to the natural flood 
features of a system), can improve the longitudinal connectivity of 
sediments of rivers impounded by dams. Indeed, SBT events can be 
used as environmental flows to simulate more natural flow/sediment 
regimes of receiving waters.”

Martin, Doering, and Robinson, 2017



Conclusion
 Natural rivers

►How closely does the sediment discharge 
match the natural, no-dam conditions?

 Effects of drawdown flushing
►How can the sediment concentrations be 

limited to acceptable severity levels?

 Effects of sediment bypass
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However…

 You will have to work closely with your 
state environmental agencies.

 They may need to become accustomed to 
the idea that sediment is a resource not a 
pollutant.
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 We put on a workshop specifically for 
regulators last year.
►Highly successful at changing paradigms.

 We would be happy to tailor a workshop to 
your state agencies and hold it in your 
area.
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